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KINETICS OF FIXING OF DISPERSE DYES WHEN DYEING
corroN/PoLYESTER USING THE THERMOSOL METHOD

Georgieva, A., Veleva, C. and Pishev, D.

University of Chemical Technology and Metallurgy,
8, uKl. Ohridsky', blvd.

1756 Sofia, Bulgaria

The kinetics of f ixing of disperse dyes by themosol coloring of Cotton/Polyester fabric in the
presence of a so far not studied combination of intensifying addit ives - polyethyleneglycol and
caprolactam was investigated.

INTRODUCTION

A principle problem of the finishing of cotton/poly-
ester (C/PE) textile materials presents dyeing. There
is a technology which permits dyeing by the thermosol
method with disperse dyes (DD), only in the pres-
ence of an additive polyethyleneglycol (PEG) in quan-
tities ot 1009fl in the soaking bath [1]. The achieved
depth of color and a "shade in shade" coloring are
not satisfactory.

Upon the idea of the authors the dyeing occurred
with the addition of caprolactam (CPL) to the dye
bath, containing PEG. Thus a30% higher color den-
sity was achieved than the one obtained through
exist ing technology [21. l t  is of interest to determine
what is the action of the combination of addit ives on
the f ixing of DD during the investigated process.

The aim of the present study is to determine the
principle kinetic relat ionships of the process of f ixing
of DD on Cotton/PE in the presence of PEG and CPL
by the thermosol dyeing.

EXPERIMENTAL

The dyeing was performed with Disperse Dyes
Bemacron rubin SE-RDI and Bemacron Bril. rot SE-
4G of the Bezema company.

The experiment was carried with the following tech-
nological regime; fular soaking with degree of squeez-
ing 100%; drying at 120 'C - 3 min; fixing at 210 T,
/  min;  washing at  60 C -  10 min wi th 2 g/ l  non-
ionogenic text i le auxi l iary.

The contents of the soaking bath in g/l was as fol-
lows: DD - 10; Alginate thickener (6 %) - 50; PEG -
X and CPL - Y.

The dyeing was carried out: without additive, only
with PEG -400 - 100 gfl and with a combination of
PEG 400-1009fl+CPL - 1091.

The reflection ability R % of the coloured samples
was determined and on its basis the value of the func-
tion of Kubelka-Munk - K/S was calculated, as crite-

2

rion for color depth, respectively for the concentra-
tion of dye fixed [3]. For the experiment a Cotton/PE
fabric - 67133 was used.

To trace the kinetics of the process of fixing of DD
the samples were thermosoled for different times-up
to 140s, at temperatures of 1 80 oC, 195'C, and 210'C.

RESULTS AND DISCUSSION

The k/s values in tab. 1 support data from prel imi-
nary research showing the inf luence of the combi-
nation of PEG and CPL. For each of the experimen-
tal versions the kinetic isotherms As: f(t) were drawn
( f i s  1 . ) .

I t  was establ ished that the obtained kinetic data is
described for al l  experiments by the equation

k / s : A + B l n t .

Kinet ic  dependencies of  the k ind are f requent ly
established by the study heterogeneous processes
of ununiform surface [4].

The l inear graphic presentation of the dependency
k/s : f(lnt) permits the calculation of coefficients A
and B (table 2). The constant A is a measure for the
dye f ixed at minimal duration of the f ixing t:  7 s, and
the coeff icient B is related to the current speed of
the process. l t  can be concluded that the studied
addit ives increase the value of coeff icient B. The
constant A is not clearly inf luenced.

The speed of the f ixing process in any given mo-
ment can be calculated from the dependency V - B/t
(tab. 3). For both dyes in question i t  is of the same
range. For Bemacron bril. rot SE-4G it is slightly lower
than that for Bemacron rubin SE-BDI.

The chemical composit ion of the dyes is unknown
to us but i t  can be supposed that they have dif fer-
ent molecular weight respectively dif ferent speed of
dif fusion.

In condit ions of the technological regime of f ixing
at 210 oC, 60 s the speed of fixing in the absence of
intensif ier is low. They r ise 1.5-2 t imes in the pres-

Vldkna a textil 5(1-2) 2-6 (1 998)
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Fig. 1 Kinetic isotherms of f ixing for Bemacron rubin SE-RDL, f  = 210"C; O-withoutaddit ives; O - PEG: A - pEG+CpL

Table 1

Bemacron rub in  SE-RDL

40 60 120 140

60 t(s)

1 0 0t (s)

without addit ives
PEG
PEG+CPL

0,080
0,090
0 , 1 5 0

0 , 1 6 6
0 , 1 8 6
0,293

0,239
0,262
0,420

0,256
0 , 3 1 7
0,452

t "  =  1 8 0 ' C

0,192 0 ,222
0,235 0,250
0,358 0,400

0,265 0,265
0,317 0,317
0,455 0,455

without addit ives
PEG
PEG+CPL

0,094
0 , 1 0 9
0,152

0,179
o,201
0,330

0,245
0,300
0,409

0,259
0,350
0,431

t' = 195 "C

0,207 0,232
0,239 0,282
0,367 0,399

0,282 0,292
0,356 0,356
0,460 0,460

without additives
PEG
PEG+CPL

0,112
0,152
0,224

0 , 1 9 6
0,243
0,336

0,275
0,336
0,419

0,262
0,367
0,477

t" = 210 "C

0,222 0,241
0,282 0,336
0,390 0,400

0,285 0,295
0,380 0,390
0,477 0,477

Bemacron bri l .  Rot SE-4G

without addit ives
PEG
PEG+CPL

0,095
0,108
0,112

0,142
0 , 1 9 6
0,222

t " =

0 , 1 5 6
0,235
0,250

180 "C

0 ,165
0,268
0,282

0,172
0.300
0,300

0,184
0.306
0,310

0,184
0.326
0,367

0,194
0.356

0,367

to = 195 'C

without addit ives
PEG
PEG+CPL

0,099
0,112
0,105

0 , 1 5 2
0,222
0,229

0,157
0,246
0,273

0,173
0,275
0,300

0,179
0,290
0,317

0 , 1 9 6
0,356
0,378

0 , 1 9 6
0,356
0,379

0,184
0,300
0,336

without additives
PEG
PEG+CPL

0,1 05
0 , 1 1 0
0 , 1  1 3

0,152
0,222
0,235

0,194
0,300
0,317

0,190
0,308
0,336

f  =  2 1 0 " C

0,173 0,178
0,256 0,292
0,275 0,309

0,196 0 ,196
0,367 0,367
0,389 0,399

Vldkna a textil 5(1-2) 2-6 (1998)



Table 2

Coefficients

the interval of 195-210'C the increase is insignificant.
This result is probably related to the m€ximum degree
of additional crystallisation processes occurring in PE.
In this condition [5] hinders diffusion of the dye in the
fabric and hence the possibility of fixing.

CONCLUSION

The equation describing the kinetics of fixing of dis-
perse dyes for thermosol colouring of Cotton/Poly-
ester fabric in the presence of a so far not studied
combination of intensifying addit ives - polyethylene-
glycol and caprolactam was found.

A synergism in the action of PEG and CPL regard-
ing the speeding up of the f ixing process is present.
I t  is establ ished that the intensifying action of PEG
and CPL can be attr ibuted to their abi l i ty to speed
up the f ixing of DD when coloring cotton/PE through
the thermosol method.

It was determined that the influence of temperature
on the speed of f ixing is insignif icant, especial ly in
the range 195-210'C

Temperature Additives

Bemacron rubin SE-RDL

180 0C

195 0C

210  0C

without additives
PEG

PEG+CPL
without additives

PEG
PEG+CPL

without additives
PEG

PEG+CPL

0.042
0.036
0.072
0.063
0.095
0.057
0.034
0.039
0.060

0.0415
0.0540
0.0800
0.0430
0.0660
0.0840
0.0480
0.0670
0.0880

Bemacron bri l .  Rot SE-4G

1go 0c

195 0C

210 0C

without additives
PEG

PEG+CPL
without additives

PEG
PEG+CPL

without additives
PEG

PEG+CPL

0.091
0.060
0.056
0.084
0.068
0.054
0.076
0.060
0 . 0 1 0

0.0180
0.0461
0.0550
0.0224
0.0520
0.0620
0.0240
0.0531
0.0720

Table 3

180 "C

without PEG PEG+CPL
addit ives

195  "C 210  'C

Time
(s)

without
additives

EG PEG+CPL without
addit ives

PEG PEG+CPL

Bemacron rub in  SE-HDL

20
40
60
80

1 0 0
120
140

20.75
10.37
6.90
5 . 1 9
4 . 1 5
3.46
2.96

27.00
13 .50
9.00
6.80
5.40
4.50
3.90

40.00
20.00
1 3 . 3 0
1 0 . 0 0
8.00
6.70
5.70

2 1 . 5 0
10.80
7.20
5.40
4.30
3.60
3 . 1 0

33.00
16 .50
1 1 . 0 0
8.30
6.60
5.50
4.70

42.00
2 1 . 0 0
14.00
10.50
8.40
7.00
6.00

24.00
12.00
8.00
6.00
4.80
4.00
3.40

33.50 44.00
16 .75  22 .00
11 .17  14 .70
8 . 3 7  1 1 . 0 0
6.70 8.80
5.58 7.30
4.78 6.30

Bemacron bri l .  Rot SE-4G

20
40
60
80

1 0 0
120
140

9.00
4.50
3.00
2.25
1 . 8 0
1 . 5 0
1 . 2 8

23.05
11 .52
7.68
5.76
4.61
3.84
3.29

27.50
13 .75
9 . 1 7
6.87
5.50
4.58
3.93

11.2Q
5.60
3.70
2.80
2.20
1 . 9 0
1 . 6 0

26.00
13.00
8.67
6.50
5.20
4.33
3.71

3 1 . 0 0
1 5 . 5 0
10.30
7.80
6.20
5.20
4.40

12.00
6.00
4.00
3.00
2.40
2.00
1 . 7 0

26.50
1 3 . 3 0
8.80
6.60
5.30
4.40
3.80

36.00
1 8 . 0 0
12.00
9.00
7.20
6.00
5 . 1 4

ence of PEG and 2-3 t imes in the presence of
PEG + CPL. The addit ion of CPL to PEG increases
the speed of fixing of DD 1 .3-1 .4 times compared to
the speed achieved in the presence of PEG only. This
data shows that the intensifying action of the combi-
nation of PEG and CPL can be attr ibuted to their in-
f luence on the speed of f ixing of DD. A synergism in
the action of the two additives is present.

The influence of temperature on the fixing is not pro-
nounced. This can be expected, keeping in mind that
the studied heterogeneous process be probably car-
ried out with diffusion control. In the interval of 180-
195 "C there is a slight increase of the speed, while in

4
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t3l

t4l

Farbmessung in der Textildruckindustrie, Bayer Farben Re-
vue, Sonderheft 3.
BrLrcxevR, E., Velevn S. i  dr.,  Pri lojni problemi na
fizikohimiata, VHTI-Sofia, 1987, s. 63.

UVOD

Principidlnym probl6mom konednej (pravy bavlne-
nfch resp. polyesterovfch (C/PE) textilnfch materia-
lov je farbenie. Existuje technologia, ktord umoZnuje
farbenie termosolovou metodou s disperznfmi farbi-
vami (DD), len za prftomnosti  prisady polyetyl6ngly-
kol (PEG) v mnoZstvech 1009/ v namddacom k0peli
[1].  Dosiahnut6 sftost farby a farbenie ,, ton v tone"
nie su uspokojiv6.

Na zdklade my5lienky hichto autorov sa objavilo far-
benie s prisadou kaprolaktamu (CPL) do farbiaceho
k0pel'a, obsahujuceho PEG. Takto sa dosiahlao 30%
vy55ia hustota farby, ako pomocou existuj0cej tech-
nologie [2]. Na5im zdujmom je stanovit, ak6 je pOso-
benie kombindcie prlsad na ustalbvanie DD podas
skuman6ho procesu.

Ciel 'om teraj5ieho 5t0dia je stanovit principi6lne ki-
netick6 vztahy procesu ustalbvania DD na bavlne
resp. PE za pritomnosti PEG a CPL pomocou termo-
solovrlho farbenia.

EXPERIMENTY

Farbenie sa vykonalo s disperznyimi farbivami Be-
macron rubin SE-RDI a Bemacron Bril. rot SE-4G
spolocnosti  Bezema.

Experiment sa uskutodnil  pr i  nasledujr icom tech-
nologickom reZime: ,,fulal'namddanie so stupfiom 2m!-
kania 100%; su5enie pri 120 T - 3 min.; ustalbvanie

Vl6kna a text i l5(1-2)  2-6 (1998)

l5l Svoistva i osobenosti pererabotki himitcheskih volokon, pod
red. A. B. PnxsrveRA, M., Chimia, 1975.

pri210 T, 1 min; pranie pri 60 C - 10 min s 2 g/l neio-
n izovatelh6ho pomocn 6ho texti I n6ho prostried ku.

Obsah namd6acieho kupel'a v g/l bol nasledovnyi:
DD - 10; algindtovf zahustovad (6 %) - 50; PEG -
X a C P L - Y .

Farbenie bolo vykonan6: bez prisad, len s PEG-
400-100 g/ as kombindciou PEG 400-100 gl + CPL
- 1o sfl.

Bola stanoven6 odrazivost R % farbenyich vzoriek
a na jej zaklade bola vypocitand hodnota funkcie
Kubelka-Munk - K/S, ako krit6rium pre s;itost farby,
resp. pre koncentr6ciu ustdlen6ho farbiva [3]. Pre ex-
periment bola pouZitd tkanina bavlna/PE - 67133.

Na sledovanie kinetiky procesu ustalbvania DD boli
vzorky termosolovan6 po rOznu dobu - a2 do 140 s,
pr i  tep lote 180 oC,  195 "C a 210 "C.

vVSIeoKY A DISKUSIA

Hodnoty k/s v tabulke 1 potvrdzuj0 0daje z pred-
chadzajfceho vfskumu tym, Ze ukazuju vplyv kom-
bindcie PEG a CPL. Pre kaZdu zverzi[  experimentu
bofi  narysovan6 kinetick6 izotermy k/s: f( t)  (obr. 1).

Bolo stanoven 6, 2e zfskan6 kinetick6 udaje s0 po-
pisan6 pre v5etky experimenty rovnicou

k / s = A + B l n t .

Kinetick6 zdvislosti druhu sa 6asto zakladaju na Stu-
diu heterog6nnych procesov nerovnomern6ho povr-
chu [4].

KINETIKA USTATOVANIA DISPERZNYCH FARBIV
pRt FARBENI AAVLNY RESP. POLYESTERU

VYUZIT|TU TERMOSOLOVEJ METODY

Georgievo, A., Veleva, S. a Pishev, D.

Univerzita chemickej technol6gie a metalurgie,
8, "Kl. Ohridsky' blvd. 1756 Sofia, Bulharsko



Line6rna grafickd prezentdcia z6vislosti k/s = f(lnf)
umoZfiuje vfpocet koeficientov A a B (tabul'ka 2).
Kon5tanta A je mierou pre ustdlen6 farbivo pri mini-
mdlnom trvanf ustalbvania f = 7 s a koeficient B sa
vztahuje k aktudlnej rlichlosti procesu. Je moZn6
zhrn0t, Ze Studovan6 prisady zvy5ujri hodnotu koefi-
cientu B. Kon5tanta A nie je zretel'ne ovplyvnen6.

Rlichlost ustalovacieho procesu v I'ubovolhom da-
nom momente m02e byt vypocftanA zo zdvislost i
V : B/t (tabulka 3). Pre obidve uveden6 farbivd je
v tom istom rozsahu. Pre Bemacron bril. rot SE-4G
je o nie6o niZ5ia ako pre Bemacron rubin Se-RDL.

Chemickf zlolenie farbiv ndm nie je zndme, ale dd
sa predpokladat, Ze maj0 r6znu molekulovf hmotnost,
resp. rozdielnu rfchlost difr izie.

V podmienkach technologick6ho reZimu ustalbva-
nia pri 210"C,60 s, je rlichlost ustalbvania pri nedo-
statku intenzifikdtorov nizka. Zvy5uje sa 1,5-2 kr6t
za pritomnosti PEG a2-3 kr6l za pritomnosti PEG-
+CPL. Pridanie CPL do PEG zvy5uje rfchlost usta-
lbvania DD 1,3-1,4 krdt v porovnani s 4Tchlostou, do-
siahnutou za pritomnosti samotn6ho PEG. Tieto fdaje
ukazuju, 2e intenzifikacnf 0cinok kombinAcie PEG
a CPL m6Ze byt prisudzovany ich vplyvu na rfchlost
ustalbvania DD. Pri pOsobenf tfchto dvoch prfsad sa
prejavuje synergizmus.

Vplyv teploty na ustalbvanie nie je vyrazny. Toto
je moZn6 predpokladat, pridom sa zohl'adfiuje, Ze
Studovanf heterog6nny proces sa pravdepodobne us-
kutocnuje s diffznym riadenim. V intervale 18f 195 'C

dochddza k miernemu vzrastu rfchlosti, pridom v in-
tervale 195-210 'C je n6rast bezvyznamny. Tento
vfsledok sa pravdepodobne vztahuje na maximdlny
stupefi pridavnfch kry5talizacnfch procesov, objavu-
jucich sa v PE. Za tfchto podmienok [5] brdni diftlzii
farbiva do tkaniny a teda moZnosti ustalbvania.

ZAVER

Bola n6jdend rovnica, ktord popisuje kinetiku usta-
lbvania disperzn6ho farbiva pre termosolov6 farbe-
nie bavlnenfch/polyesterovfch tkanin za prftomnosti
nie velmi pre5tudovanej kombindcie intenzifikacnfch
prfsad - polyetyl6nglykol a kaprolaktam.

Prftomnli  je synergizmus v p6sobeni PEG a CPL,
tfkaj0ci sa zrfchlenia ustalovacieho procesu. Bolo
potvrden6, 2e intenzif ikacn6 pdsobenie PEG a CPL
sa mOZe prisudzovat ich schopnosti zrfchlit ustalb-
vanie DD, pri farbenl bavlny/PE pomocou termoso-
lovej metody.

Bolo stanoven6,2e vplyv teploty na ryichlost usta-
lbvania je bezvyznamnf, obzvl65t v rozsahu 195-
210 "C.

Podhkovanie
Autori d'akujI Ndrodn6mu fondu pre vedecke 1tIdie na Minis-

terstve pre vzdeldvanie, vedu a technologiu za prileiitos( na roz-
vinutie tejto tezy.
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DISCUSSION ON AIR PERMEABILITY AND
ITS SIGNIFICANCE FOR ESTIMATION OF CLEANROOM

TEXTILE QUALITY

Vlasenko V., Lukashevitch O., Kovacid V.., Travnidkovd M.*

Ukraine, Kiev, State Light lndustry Academy of Ukraine

*Czech Republic, Liberec, Technical University

The criteria for cleanroom textile properties in mod- First of all, it was necessary to assess a range of
ern understanding of the technical term "cleanliness" air permeability values of the cleanroom textile that
have been elaborated in the course of microelectron- is conventionally used in the world practice.
ics'  development. High technologies having begun
from selection of textiles from those available at that Our investigations of several dozens specimens of
t ime, promote the development and production of cleanroom texti les (see Table 2), as well  as gener-
special technical textile - for cleanroom staff' gar- alisation of available data from scientific and com-
ments and accessories. pany sources on their properties demonstrate that

The complexity of an approach to creation of the individual textiles for outer clothing have open pores
cleanroom texti le can be i l lustrated by the l ist of re- with ca. 10 to 80 pm in size, and air permeabil i ty of
quirements placed on i t ,  see Table 1. Of course, not 0.5 to 30 cu. cm/sq. cm x s.

Table 1 Main Performance of Cleanroom Textile

Name of Performance Properties

Technological Properties

1 Raw materials composit ion
2 Dust and lint generation from the textile surface at abrasion: number of particles of certain size from certain surface
3 Abrasion resistance: weight losses, number of pre-fai lure cycles
4 Pi l l ingabi l i ty
5 Antistatic properties
6 Particle filtration efficiency for certain particle size (barrier properties), in %
7 Air permeabil i ty in cu. cm per 1 sq. cm.s
8 Equivalent pore diameter in mm
9 Vapour permeabil i ty (transfer of water vapour) in mg/sq.m.s

10 Capil lar i ty in mm (water adsorption)
11 Chemical resistance against certain reagents (f luids and gases)
12 Shrinkage at treatment ( laundries, chemical cleaning, steri l is ing) as regards substrate and weft,  in %
13 Ease in cleaning
14 Service life: preserving technological performance properties

General Properties

1 Surface density, i .e. weight of 1 sq. m per 1 g
2 Width, in mm
3 Style of interlacing
4 Tensile strength as regards frame and weft, in %
5 Rigidity (draping abi l i ty)

all  these propert ies are of equal importance for the
main pedormance function of the cleanroom garment,
i .e. protection of industr ial environment and products
"against the human being". The mandatory proper-
t ies are being considered as fol lows: high abrasion
resistance; low air permeabil i ty; absence of electro-
stat ic charging.

As a rule, synthetic textiles made of continuous fila-
ment fibres are used for manufacturing outer clothing;
these are characterised by high abrasion resistance,
dense texture, low porosity, low air permeability.

vl+kna a text i l5(1-2)  7-11 (1998)

I t  is worthwhile to mention that in the course of air
permeability tests being performed on industrial speci-
mens some signif icant dif ference (15 to 30 %) was
revealed as regards properties over the textile width,
and great discrepancy existed between this property
values being declared by companies and obtained
experimentally. We suggest that this is due to uneven
tension of the text i le near i ts edge and in i ts middle
area at thermal stabilisation (the data regarding the
specimen # 8125 "SATI'seem to be very demonstra-
t ive in this sense).



Table 2 Air Permeabil i ty of Texti les Being Used for Cleanroom Outer Clothing, in cu. cm/sq. cm.s (P = 200 Pa)'

Name
of Specimen

Air
Permeability

Name
of Specimen

Air
Permeability

Specimens of SATI Company
(Spain)

Specimens of FRISTADS Company
(Sweden)

Specimens of SPOLSIN Company
(Czech Republic)

Name Air
of Specimen Permeabil i ty

#81 10, turquoise
#81 10,  b lue
#81 10, green
#8110,  mar ine b lue
#8110,  whi te

# 8350, green

# 8360, green

# 8185,  whi te
# 8185,  b lue

#  81  15 ,  b l ue

#8125, turquoise
#8125, blue
#8125, white

3.5
6 .8
5.3
4.2
4.6

0 .7

0.9

1 8 . 0
1 6 . 0

2.5

16.7
7.7
8 .5

XB 45, white
XB 45, blue
XB 45, green

XB 30, white

XD 24, white
XD 24, blue
XD 24, green

XD 36, white
XD 36, blue

XA 01, white

XA 70, white
XA 70, blue

xc 33

1 . 9
2.0
1 . 7

12.0

1 8 . 1
22.5
18.2

12.5
11.2

2.5

25.0
28.0

30.5

ARNIKA

AVILA

AGROS

ASTRA

Solida lV

Santorin

27.5

3s.5

22.5

27 .1

25.8

21.0

Requirements to cleanroom garment design are
also very particular. The garment design shall pro-
vide for maximum insulat ion of garment underneath,
prevent any mass exchange with ambient air. Natu-
ral gaps in the garment by the neck, and, especially,
by the palms, as well as in the vicinity of clasps shall
be sealed efficiently.

From this it is apparent that modern approach to
choice of textiles and cleanroom garment design pre-
determine cri t ical physiological and psychological
stresses for human organism. Such stresses can be
justi f ied only by requirements to the highest level of
tech nological environment protection.

However, the question emerges, do the measures
undertaken to hermetise the garment underneath pro-
vide actually for industrial environment protection. Let
us perform an analysis of processes' trends in the
garment underneath of the cleanroom garments at
using text i le with low air permeabil i ty. (See diagram
on Fig.  1  A) .

1. Air being heated by the human body is expanded,
the pressure is increased. The air goes up and tends
to enter the technological environment under pres-
sure through any looseness of the garment. (The
surplus pressure in the garment underneath reaches
20 Pa; air velocity at outlet by the neck accounts for
ca.0.4 to 0.5 m/s.)

2. The air is cooled by the outer garment surface.
This causes air circulation within the garment under-
neath.

3. While human movements the volume of the gar-
ment underneath is been changed continuously, and
the garment acts as bellows. Contaminated air is re-
leased into the ambient environment.

8

4. Due to temperature gradient in the cleanroom
and the garment underneath, moisture is condensed
on the inner surface of the garment. l t  worsens the
air permeability of the textile even more.
Therefore, i t  is a cause for an inevitable conclusion.
Despite the tough requirements to textiles and gar-
ment  design,  one cannot  avoid uncontro l led d is-
charges of contaminated air from beneath the gar-
ments. The lower is air permeabil i ty, the better are
the text i le 's barr ier propert ies, the higher is negative
impact of those to barr ier propert ies of the garment
in whole. Through "looseness" in the garment the
discharge of contaminated air occurs inevitably from
the garment underneath. By analogy with f i l t rat ion
technique, much more part icles wil l  sl ip through a
single large hole than through many small  holes. So,
the requirement to use very dense textile appears to
be wrongful.

The solution of the problem of textiles' barrier prop-
ert ies and garments' comfortabi l i ty, is seen by the
authors in the implementation of either of two fol low-
ing ideas:

First of al l ,  the processes of heat and mass ex-
change of the garment underneath with the techno-
logical environment shal l  f low more intensively i f  a
package comprising outer and intermediary clothing
is used with higher air permeabil i ty, and underwear
is made of modern two-layered knitted fabric (See
Fig.  1  B) .

Secondly, if it is impossible to avoid the uncontrolled
discharge of dirty air from the garment underneath,
it is necessary to provide for conditions, when filtered
air wi l l  be discharged through an outlet on predes-
tined areas of the garment. Would the heat and mass

Vldkna a textil 5(1-2) 7-1 1 (1 998)



Direction
of heat,
vapors,
particles
movement

Cleanroom
t : c3. 18-22"C

o = ca. 60%

oooooooooooooooooooooooooooo
oooo

t: C€t. 3$_{0.C
(p : ca. 100%

ooooooo,o00o0000

Cleanroom
t : c?. 18-22"C

o = c a . 6 0 %

i l

CI = ca. 70 o/o

<- Textile with low air permeability
<- water condensate

<- Air streaks

<- Underware

<- Perspiration drops

<- Human skin t = ca. 32-36'C

i i i i

Direction
of heat,
vapors,
particles
movement

exchange with ambient environment be secured, the
comfortability of garments will approach that of casual
c loth ing.

The task of our investigations is to assess the in-
f luence of material package composit ion on i ts air
permeabil i ty as well  as the barrier propert ies of
cleanroom garment, manufactured on the base of the

Table 3 Air Permeabil i ty of Texti les Used in Experiment
(cu. cm/sq. cm.s; P = 200 Pa)

Textile with high air permeability

Air streaks

lntermediary layer

Hydrophil ic layer
Underware (double-layerd
integrated knitted fabric)
Hydrophobic layer

<_

(-
(-

g=ca .3Q. - {0%
tTt

<- Human skin t :  Co. 32-36'C

Fig. 1 Schematic of garment underneath: A - Outer garment made of low porous text i le; B - garment made of porous text i le

Outer Clothing
Texti les

Knitted Fabrics Polyamide Knitted Fabrics
for Underwear' for Intermediary Layer

afore-mentioned assumptions. Integrated double-lay-
ered fabrics made of polypropylene and polyamide.

Textiles being accepted as the objects of investi-
gation had the wide range of air permeabil i ty values
(see Table 3).

We have investigated the air permeability of dou-
ble-layered and triple-layered packages (see Tables
4 and 5).

As one could expect, the air permeabil i ty of the
package is determined by the most dense material.
l f  the material has low air permeabil i ty, the composi-
tion of the package does not practically matter.

Double-layered packages comprising textile with air
permeabil i ty of 15 to 20 cu.cm/sq. cm.s and the sec-
ond layer with air permeability higher than 80 cu. cm/
sq. cm.s, the air permeabil i ty of the outer layer is
actually preserved. At further increasing the air per-
meability of the outer layer more distinct reduction
of the air permeability can be observed.

- 1
-  1 5
- 2 0
- 2 5
- 2 7
- 3 5

- 4 0
- 5 0
- 6 0
- 8 0
- 140
-  1 5 0
-  1 8 0

- 8 0
-  150
- 250
- 400
- 700

t = cd. 34-36 oC <o : ca.7F80 %
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Table 4 Air Permeability of Textiles and Double-Layered Pack-
ages Thereof, cu. cm/sq. cm.s (P = 200 Pa)

Knitted
Fabric for

Underwear

Textile for Outer Clothing

1 5  2 0 27 35

Packages (Textile and Knitted Fabric)

borne but humid and fatty particles, it becomes clear
that underwear and choice of textile for underwear
manufacturing are both of the special importance for
the garment system. Among modern textiles the most
appropriate are double-layer knitted fabric textiles, or
so called integrated knitted fabric. One layer in such
textiles consists of hydrophobic ultra-thin synthetic
f ibres. This layer adjoins the human body, absorbs
and transfers moisture towards the second layer, that
is formed by hydrophil ic f ibres. From this layer mois-
ture is evaporated. The human body remains dry.

The underwear design shal l  provide for good con-
tact of knitted fabric with the body. The knitted fabric
design shal l  provide for maintaining inconsistent con-
tact with the body, over 30 to 50 % of its total sur-
face.

Functions of intermediary garments. The function
of intermediary garments is to reduce contaminant
load to outer garment, to increase sorption capacity
of the garment underneath towards airborne particles,
to secure further heat and moisture transfer towards
the outer garment.

I t  is especial ly important to have such intermedi-
ary layer by shoulders and near armpits. ln this ar-
eas the great danger occurs for migration of fibre
part icles and other sol id part icles towards outer sur-
face of garments at mechanical fr ict ion of the skin
and text i les one against another.

Introducing the intermediary garments into the gar-
ment package al lows as well  to regulate the volume
of the garment underneath and air circulat ion in i t .
Due to i t  adverse physiological impact on a human
being is decreased.

In our  opin ion,  in  order  to  mainta in the a i r  c i rcu la-
t ion, the cut and design of the intermediary garments
shall  al low to adjoin the waist area. l t  can be recom-
mended also to create some venti lat ion apertures in
the area of loins and lower part of hips.

The air permeabil i ty of materials can be suff iciently
high ( in our opinion, equal to ca. 70 to 700 cu. cm/
sq.  cm.s) .

Functions of outer garment. l ts main function is to
serve as a f inal barr ier against airborne part icles
> 0.3 to  0.5 mm in s ize.  The outer  c lo th ing is  usu-
ally manufactured of sufficiently dense material. How-
ever, in the garment system being proposed the air
permeabil i ty can be increased up to 30-50 cu. cm/
sq .  cm.s .

In order to assess qualitatively the correctness of
the assumptions stated, we have manufactured and
tested on operators two sets of garments. The tests
were carr ied out in the Class 1000 cleanroom. The
number of part icles was measured that were dis-
persed by the operator; the measurement was taken
from the distance of 10 cm from the garment surface
on the level of the operator 's shoulder blades (with
the help of the device "Climet").

1 . 3

40
50
60
80

140
150
1 8 0

1 . 1
1 . 2
1 . 1
1 . 3
1 . 2
1 . 2
1 . 3

11.5 14.0 17.0 16.0 20.0
12.0  16 .0  18 .0  19 .5  21  .0
12.5 17.0 18.s 19.5 23.0
14.0 17.5 21.5 22.0 25.0
15.0 19.0 23.0 23.5 28.5
14.5 19.5 24.0 24.5 28.0
15.0 19.5 24.0 24.5 32.5

Table 5 Air Permeability of Textiles and Double-Layered Pack-
ages Thereof, cu. cm/sq. cm.s (P = 200 Pa)

Characteristics
of Specimen

Air Permeability

Upper  15
Layer

Intermediary 60
Layer

Underwear 60
Layer

Triple-Layered 11.4
Package

1 5  1 5  1 5  1 5  1 5  1 5

200 250 700 60 200 250

60 60  60  150 150 150

1 5

700

1 5 0

12 .8  12 .3  12 .4  11 ,6  14 .5  14 .2  14 .6

Using the third layer with air permeabil i ty of more
than 80 cu. cm/sq. cm.s wil l  cause the decrease of
air permeabil i ty of the tr iple-layered package by
another  10 to 15 %.

Adjustment of heat and mass exchanging proc-
esses is possible either by use of text i les and pack-
ages thereof with sufficiently high total air permeability
(20 to 30 cu. cm/sq. cm.s) and sufficient filtering ca-
pability, or by introducing certain ventilation devices
into garment design, that should be equipped with
highly eff icient f i l ter ing elements. The reasonable
combination of both approaches is also possible.

When using mult i layered garments, i .e. packages
of textiles, the prerequisites emerge for transition from
the "barrier" mechanism of trapping particles by tex-
t i le to consistent f i l t rat ion of contaminated air by
materials of all garment constituents.

All constituents of the high-class cleanroom garment
shall form together a garment system with certain
functions for each part thereof. In total,  the garment
system can provide for highly efficient protection of
technological environment as well as comfortability.
Let us consider one of the possible variants of a three
component garment system, comprising:

- outer garment,
- intermediary garment
- underwear.

Functions of underwear. The principal function of
underwear is to absorb and take moisture (perspira-
tion) and heat away from the human body, as well
as to absorb and trap fatty and microbial secretions.
lf it is known that most contaminations are not air-
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The Set A: Overal l ,  helmet, boots - made of text i le
with air permeabil i ty
-  1 .3 cu.  cm/sq.  cm.s
Underwear - made of integrated knitted
fabric Polypropylene/Cotton with air
permeabil i ty - 60 cu. cm/sq. cm.s

The Set B: Overal l ,  helmet, boots - made of text i le
with air permeabil i ty
- 35 cu. cm/sq. cm.s
Intermediary garment (pul lover) made of
polyamide fabric with air permeabil i ty
- 200 cu. cm /sq. cm.s
Underwear - the same as in the Set A.

Both sets were equipped with masks and gloves.

Measurements performed in the course of two hours
have demonstrated that dust dispersion values from
the acting operator were practically identical. How-
ever, the state of the operator's health was consid-
erably better in the Set B.

CONCLUSIONS

Therefore, the investigations carried out by us dem-
onstrate clearly that util isation of cleanroom garment

underneath maximum hermetisation concept cannot
give any warrant that technological environment shall
remain clean; besides that, such concept causes criti-
cal impact on the human organism.

The concept of modern garments for cleanrooms
of high cleanl iness classes, should be based, in our
opinion, on: transit ion to ut i l isat ion of garment sys-
tems and dressing systems; use of mult i layered gar-
ments, individual consti tuents of which performs dif-
ferent functions. In whole, such system provides for
cleanroom cleanliness on the level of modern require-
ments and offers the acceptable comfortability to
operating staff.
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PRIEPUSTNOSi PRE VZDUCH A JEJ VVZruNU PRE
HODNOTENIE TEXTILII PRI EXTREIVIruVCN NAROKOCH

NA EISTOTU

Vlasenko V., Luka5evic O., Kova6i6 V*., Travnickovd M.*

Ukrajina, Kijev, State Light lndustry Academy of Ukraine

*Ceskd republika, Liberec, Technical University

Odvetvie mikroelektroniky, s n6rokom na extr6mnu
distotu, si vyZiadalo vyivoj Specialnych technickfch
textf l i f  na pracovne kombin6zy a doplnky.

Komplexnost rieSenia probl6mu sa dd ilustrovat radom
krit6rif, ktor6 sa na tento typ te)diliivztahujti (tab. 1).

Najskor si treba v5imnft poZiadavky na vonkajSiu
vrstvu pracovn6ho odevu z pohl'adu velkosti p6rov
(obvykle 10-80 mm) a priepustnosti  pre vzduch
(0.5 aZ 30 cm3/cr ' .r) ,  ( tab. 2).

Na obr. 1 .A je sch6maticky znilzornenf transport
ldtok a energie pre bari6rov0 text i l iu s vonkaj5ou
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vrstvou s vel'mi nizkou priepustnostou pre vzduch. Ani
takdto konStrukcia nezamedzuje kontamindciu ovzdu-
Sia okol ia a je velmi nepohodlnd.

Dobr6 bari6rov6 vlastnosti s primeranfm konfortom
sa dosahuju s vonkajSou vrstvou s vySSou priepustno-
stou pre vzduch, s medzivrstvou a dvojvrstvovou
osobnou b ie l iznou (obr .  1 .8) .

Priepustnosti  jednotl ivfch vrst iev pre vzduch s0
v tab. 3. V tab. 4 a 5 s0 uveden6 priepustnosti pre
vzduch dvojvrstvo4ich a trojvrstvovfch materidlov
(tab. 4 a 5).
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Effect of surfactants on oligomers of polyethylene terep-
hthalate f ibres

Hodul P., Srokovd 1., Demianovd V., Su5kovd A.

Faculty of Chemical Technology, Slovak University of Technology, Radlinsk4ho 9,812 37 Bratislava, Slovakia

In this paper the effect of water solutions of sodium lauryl sulfate, sodium salt of dinaphtylme-
tanedisulfonic acid and sodium lignosulfonate on surface oligomere content was studied. lt was
found that the anionic surfactants decreased the amount of oligomers, sodium lauryl sulfate
being the most effective. There is no l inear relationship between the amount of surfactant adsor-
bed and the degree of oligomer released. Except the adsorption the zeta potential comes into
play. Dyeing experiments performed confirmed no significant influence of oligomers on colour
differences.

1 INTRODUCTION

The surface oligomers of the polyethylene terep-
hthalate fibres have caused several problems by uni-
que mechanical operations such as winding, warping
and knitting of dyed polyester yarns. Due to oligo-
mers problems connected with processing, fouling the
thread and needle guides arise result ing in f ibre da-
mage. In dyehouses the deposits are formed on dye
tubes, walls of dyeing machines or generally, in spots
of l imited velocity of the dyebath streaming. The ol i-
gomers are also caught inside of yarns and fabrics.

Oligomers received considerable attention in the
1970's and 1980's. Early research focused on their
formation, composit ion and structure as well  as the
diff icult ies by text i le f inishing mainly by dyeing [1-4].

Table t 
:TI,.al 

structure of polyethylene terephthalate oligo-

Molecular weight
Type Strukture n-1 n-2 n-3 n-4

Linear ol igomers

Esterdiols H-(G-T)"-G-H 264 MG 638 830

Esterdikarboxylic HO-T-(G-T)"-OH 358 550 742 934
acids

Hydroxy
estercarboxylic H-(G-T)"-OH 210 402 594 686
acids

Cyclic oligomers

G - T
/ \

r^ G 576\ r
G - T

T-C-T-G- 768
C_T_G_T

The major part of ol igomers is formed during po-
lycondensation of the ethylene terephthalate by
reaching the chemical  equi l ibr ium. Amount  of  o l igo-
mers formed in  the equi l ibr ium depends on the con-
dit ions of polycondensation and is characterised by
the distr ibution of molecular weight. Besides this po-
lymeric reaction ol igomers can be formed by depo-
lymerization at the end of chains or by interchange
reactions. First,  the l inear ol igomers are created
which later undergo cycl izat ion to form cycl ic ol igo-
mers.

Ol igomers on the polyester  f ibre sur face in  the
amount of 0.2-3 % of the f ibre weight thus represen-
t ing a mixture of l inear and cycl ic substances (Tab-
le 1), the cycl ic tr imer (cT) [5] composes the major
part of them.

Oligomers have been classified into two main ty-
pes, inner and surface ones depending on their lo-
cation. The dif ferences in their solubi l i ty can be used
to dist inguish them analyt ical ly. The former are so-
luble in cold dioxane, the latter ones are extracted
successively using hot dioxane. The solubi l i ty of tr i-
mer in water is extraordinary low e.g. at 100'C of
0 .05  mg.L - t  and  1 .3  mg.L -1  a t  130 'C .

Recently, the attention has been focused on the mu-
tual interaction of ol igomers with other substances
which are present on the surfaces of fibers or are
deposited by their processing (e.9. f inishing agents,
lubricants and surfactants).

Valk et al [6] found that the carriers and disperzants
in the dyebath increase the migration of ol igomers.
The amount of surface oligomers change not only with
temperature but also depends on the surfactant type
as i t  was observed in the case of the non-ionic sur-
factant 1O-etho-octylphenol by heat treatment of PES
fibres [71. At temperatures above 180 "C the content
of surface oligomers increased and their structure was
changed. Papers by Goossens [8] and Selivansky [9]
also deal with interactions of oligomers with surfac-
tants in lubricating agents.

Trimers

Tetramers

r = -n$t- rerephtatate sroup
O O

G - -O-(CHtz-O-

12

Ethyleneglycol group
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Grosse and Schreiber [10] have shown that there
are no chemical reactions between oligomers and no-
n-ionic surfactants. But surfactants due to their phy-
sical propert ies support the creation of smaller he-
xagonal crystals with some defect of their structure.

ln connection with the development of new types
of disperzants [1 1] the main object of this paper was
to investigate the inf luence of sodium salt of dinap-
htylmetane disulfonic acid and sodium l ignosulfona-
te as typical anionic disperzants on the content of sur-
face oligomers of polyethylene terephtalate fabric and
to compare their eff iciency with that of sodium lauryl
sulfate.

2  EXPERIMENTAL

2.1 Mater ia ls

Fabric: standard polyethylene terephthalate fabric
made of staple f ibre, plain weave with weight per
unit area of 165 + Sgm-' (sTN 800108).
Surfactants: sodium lauryl sulfate, Medika Bratisla-
va; sodium salt of dinaphthylmetanedisulfonic acid,
Kortamol NNO, Spolchemie a.s. Usti  n.L;
sodium l ignosulfonate, Reax 85A (Westvaco).

2.2 Methods and procedures

Removal of lubricants: Finishing agents were re-
moved according to Flath 12] 10 g of fabrics was ex-
tracted on Soxhlet extraction apparatus using 200 mL
of methanol at 25 "C during t hour.

Determination of surface ol igomers: The modif ied
procedure according Luttr inger et. al.  [3] was used.
Sample of  109 PES fabr ic  af ter  the f in ish ing agent
being removed was extracted by 200 mL of dioxane
at 25 'C on Soxhlet apparatus with thermostatical ly
maintained jacket during 4 hours. After the extrac-
tion the solvent was evaporated off by distil lation, the
residue was dried under vacuum at 80 + 5 oC, dried
to constant weight in a owen and cooled in the disic-
cator. The content of surface oligomers was estab-
l ished by weight ing.

After dissolving in dioxane the content of the cyc-
l ic tr imer in the residue was determined by UV VIS
(VEB Carl Zeiss Jena) spectrophotometer at I,"" :
240 nm.

Treatment of fabrics with solut ions
of surfactants

Samples of fabrics of about 10 g accurately weig-
hted were immersed into solutions of surfactants of
1g.L-t concentrat ion for 10 minutes. The treatment
was performed at temperatures of 20,60 and 90 "C.
The content of surface oligomers after treatment was
determined according to given procedure.
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Microscopy
Scanning electron microscopy was performed on

fibres isolated from fabrics after coating with Au/Pt
using the Tesla DS 300 equipment.

Sorption of surfactants
The quanti ty of sodium lauryl sulfate and sodium

salt of dinaphthyl metanedisulfonic acid was deter-
mined by two phase titration with cationic active mat-
ter - Septonex [12]. The gravimetric procedure was
used in the case of sodium l ignosulfonate.

Tela potential measu rement
Zeta potential of fibres isolated from fabrics was

determined by means of the method of streaming po-
tential using electrokinetic analyser (EKA.A.,Paar com-
pany, Austr ia) with evaluation based on Helmholz-
Smoluchovsky equation :

( :  (U .q .o ) / (Ap .e )

where: U - is the streaming potential [mV]; Ap - pres-
sure difference [Pa]; e - relative permitivity; o - spe-
cific conductivity; q - dynamic viscosity.

Measurements were carr ied out in 1O-4 M KCI at
25"C; Ap - 0.162 10-5 Pa; "q - 0.895 1O-3 Pa.s; e -

81.854 10-12 42.S4.m-t.kg-t;  o - 21.10-8 S.m-1

High temperature dyeing
For the evaluation of inf luence of ol igomers on the

dyeing performance the dyeing experiments were per-
formed with original fabric and that after extraction
of ol igomers. Samples were dyed on Pretema mult i-
colour equipment ( l iquor rat io 1 :  35) with a disperse
dye Ostacet Blue E-LR in a concentrat ion of 1% with
dyebath temperature of 125 "C for 45 minutes. The
final colour of samples was evaluated on Datecolor
3890 instrument.

3.  RESULTS AND DISCCUSSION

The effect of surfactants by heat treatment of po-
lyester depends on temperature, type of surfactants
and their concentrat ion. l t  is bel ieved that in the ca-
se of anionic surfactants a profound effect is bound
to their dispersing action. Over the temperature ran-
ge of 20-80 "C the fraction of inner oligomers remains
in the f iber and only surface ol igomers undergo spe-
cif ic changes.

It is known that disperzants of disperse dyes are
mainly from anionic surfactants. The common type
of a disperse dye usually contains about 25 % of
dyestuff and 75 % of disperzants. The degree to whi-
ch the oligomers are affected by these surfactants
during scouring depends on the dispersing power and
the redeposit ion.

13



In this paper we studied the effect of surfactant so-
lut ions (1g.L-t) on releasing the surface ol igomers
from standard polyester fabrics using two effective
disperzants, disodium salt of dinaphthylmetanedisul-
fonic acid (Kortamol NNO) and natr ium l ignosulfona-
te (Reax 85A), compared with natriumlauryl sulfate
which is a good detergent.

Quanti t ies of surface ol igomers evaluated from
three paral lel analysis are shown in Table 2. These
correspond to those published by Grosse [10]. But
a smaller port ion of tr imers in ol igomers was found
which is similar to that given by Kusch [13].

The experimental condit ions (t ime, temperature)
when treated with surfactant solutions were chosen
with respect to practical dyeing process and succes-
sive steps (scouring).

Fig. 1 il lustrates the decrease of concentration of
surface oligomers. lts apparent that all surfactants re-
lease oligomers to different extent. For sodium lauryl
sulfate, the most effective substance, values obtai-
ned were by 80% lower than that of the untreated
samples, the inf luence of temperature being insigni-
ficant. Treatment with Reax 85A showed that a bet-
ter effect was reached at higher temperatures. In case
of Kortamol NNO a specific behaviour was observed.
At 60 "C the highest concentration of surface oligo-

Table 2 Amount of surface oligomers and cyclic trimer of po-
lyester fabrics

Po [%]
cr [%]

2 , 1 1
0,49

2 , 1 9
0 , 5 1

2,21
0,49

u')
c

il ao.o
o
o
g
(o
o
I
6 60.0

-a

s

PO - surface oligomers; CT - cyklic trimer

100.0

40.0

20.0

Fig. 2 Scanning electron micrographs of untreated polyester f ibre
(magnif icat ion 1000x)

mers was found.  l t  could probably be due to the in-
creased redeposit ion.

Scanning electron images of fibres isolated from un-
treated polyester fabric (Fig. 2) and of polyester af-
ter extract ion with dioxane (Fig. 3) are shown for i l -
lustrat ions. Small  part icles of ol igomers of average
dimensions ranging from 0.5-4.5 pm were found on
the surface of untreated polyester. After cold dioxa-
ne extraction a smooth f ibre surface with traces of
non-ol igomeric substances (0.1 pm) was observed.
Two series of micrographs were evaluated for Reax
and sodium laurylsulfate. A reduced frequency of
crystal l ic ol igomers of dimensions ranging from 0.9-
1.5 pm appeared.  The smal lest  o l igomer par t ic les

P.2-A.4 pm) covered the surface of polyester after
being treated with solut ions of Kortamol NNO. Un-
der these condit ions the part icles of higher degree
of disparity could control the redeposit ion.

To understand the release of oligomers in terms of
detergency process according to the model system
solid part icle/f ibre i t  should be remembered that the
size of oligomer particles is the dominating factor. Par-

0.0
20.0 40.0 60.0

Temperature,'C
80.0 100.0

Fig. 1 Decrease of surface oligomer content with the tempera-
ture of treatment; O natrium lauryl sulfate, I Kortamol
NNO, I Reax 85 A
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Fig. 3 Scanning electron micrographs of polyester f ibre after
dioxane extraction (magnif icat ion 1000x)

60.0 80.0 100.0
Temperature, "C

Fig. 5 Effect of the treatment temperature on the Zeta potential
of polyester fibres; O natrium lauryl sulfate, I Kortamol
NNO, A Reax 85 A

t ic les of diameters lower than 0.1 pm can not be re-
moved from the fibre surface [1a1. The adsorption of
surfactants on phase boundaries of f ibre resp. ol igo-
mer and the solution as well as the zeta potential play
an important role in releasing bigger part icles.

Adsorption of surfactants by polyester fabric at dif-
ferent temperatures is shown in Fig. 4. At 20'C the
amount of surfactant adsorbed corresponds to the or-
der the ol igomers have been released from the sur-
face. For natrium laurylsulfate and Reax 85A adsor-
pt ion increases from 20-60'C and then is fal l ing
down despite the higher degree of oligomer released.
There is no linear correlation between adsorption and
the removal of oligomers. These results correspond
well  with that of Grosse and Schreiber [10].

The results obtained for Kortamol NNO showed that
adsorption gradually increases with temperature. Des-
pite differences in amount of surfactants adsorbed at
two various temperatures (20 "C and 90 "C, respec-
tively) the total of oligomers on the surface was equal.

For disperse systems of particles of diameters be-
low 0.3 pm the DLVO theory based on the electrical
double layer with respect to electrokinetic potential
can be applied. The impact of treatment of polyester
fabrics with water solutions of surfactants at three dif-
ferent temperatures is shown in Fig. 5. Measurements
were performed in 10-4 M sotution of KCL at 25 'C.

It  can be seen that with increasing temperature the
negative value of zeta potential increases as well. For
samples treated with natrium lauryl sulfate and lig-
nosulfonate the slope of the dependence is similar.
The natrium lauryl sulfate being the most effective
from the point of view of releasing ol igomers provi-
des the highest negative value of zeta potential.

20.0 40.0

a
c
f.
o

f

Q'

o
a

o

- a

o\

0 .30

0 .25

0.20

n  1 (

0 . 1 0

U . U 5
20.0 4o.o 60.0 Bo.o r o0.o

Temperature, "C

Fig. 4 Adsorption of surfactant by polyester fabric at different
temperatures; O natrium lauryl sulfate, I Kortamol NNO,
A Reax 85 A
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The zeta potential was only slightly influenced by
the temperature when treated with Kortamol NNO.

From the amount of oligomers taken up from sur-
face of polyester fabrics with surfactants solutions and
taking into consideration the results of adsorption and
zeta potential measurements it can be stated that
their combined effect plays a role. At lower tempera-
tures (20 "C and 60'C respectively) adsorption has
stronger effect, however at temperature of 90 "C dif-
ferences of zeta potential caused by the treatment
prevail.

It would be interesting to study to what extent oli-
gomers can inf luence the dyeing performance as
standards polyester fabrics have been used to eva-
luate the colour fastness according to STN 80 01 08.
For this purpose the colour differences between un-
treated PES fabric sample and that after releasing
oligomers by dioxane were estimated (Tab. 3).

The final colour differences (AE) of dyed samples
in terms of tr ist imulus colorimetry in the CIE Lab us-
ing three types of standard lights were in the range
of 0.36-0.45 which suggests only slight influence of
ol igomers.

4.  CONCLUSION

The a mount of surface oligomers determined in
standard polyester PES fabrics was relatively high,
2.11-2.21o/o , the half of i t  being the cycl ic tr imer.

Treating fabrics with 1g.L-t water solution of anio-
nic surfactants decreases content of oligomers in de-
pendence on the temperature- t ime condit ions.

The adsorption of surfactants and their influence
on zeta potential play a complex role in the releasing
mechanism. From the anionic surfactants studied the
most effective was natrium lauryl sulfate. Natrium lig-

Table 3 Colour deviat ions AE CIE Lab of original polyester fab-
rics when compared with fabrics after the release of
surtace oligomers (15 Ostacet Blue E-LR)

Tvp
of light

AC

D 65/10 0.36 -0.1 I
A/10 0.37 -0.21
TL84l10 0.45 -0.23

0.17  -0 .26  0 .27  0 j4
0.05 -0.29 0.28 0.11
0.18  -0 .34  0 .36  0 .13

nine sulfonate and especially the Kortamol NNO we-
re less effective. lt was found that dyeing performance
of fabrics is only slightly affected by oligomers.
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Vplyv tenzidov na oligom6ry polyetyl6ntereftal6tovfch
vl6kien

Hodul ,  P. ,  Srokova,  1. ,  Demianovd,  V. ,  SuSkove,  A.

Chemickotechnologickd fakulta ST U,Bratialava

uvoo

Pri spracovanf PES vldkien, hlavne pri  s0kan[, sno-
vani alebo i pletenf farebnlich PES priadzf, spOsobujri
faZkosti polyetyl6ntereftdlov6 oligom 6ry. T alkosti sa
prejavuju zhor5enou s[katelhostou, zand5an[m alebo
dokonca po5kodenim vodicov a ihiel pletacieho stroja,
a potom i poSkodenfm spracovdvanyich vldkien. Vo
farbiarniach vznikaju probl6my pri tuorbe usaden[n na
dutinkdch, na ochladzovanlich stendch farbiacich apa-
rdtov alebo na miestach miernej5ieho prudenia kupela.
Oligom6ry sa tieZ usadzujti na farebnej priadzi alebo
ploSnyich utvaroch. V sedemdesiatych a osemdesiatych
rokoch sa oligom6rom PES vlakien venovala velkA
pozornost. Publikovan6 prdce sa zaoberali otdzkami
ich vzniku, zloZenia, Strukt0ry ako aj probl6mami,
ktor6 v suvislosti s oligom6rmi vznikajf pri zoSlhchto-
vanf text i l i f ,  hlavne pri  farbeni [1-4].

Oligom6ry vznikaju pocas polykondenz6cie etyl6n-
tereftaldtu pri  dosahovanI chemickej rovnovdhy.
RovnovdZny stav a mnoZstvo vytvorenlTch oligom6rov
zdvisi od podmienok polykondenzdcie a je charakte-
rizovany polymolekularitou. Okrem tejto vfstavbovej
reakcie moZu ol igom6ry vznikat depolymerizdciou na
koncoch retazca alebo vymennoeliminacnl imi rea-
kciami. Najskor vznikaju l inedrne ol igom6ry, ktor6
potom cykl izuj0 na cykl ick6 ol igom6ry.

Oligom6ry nachddzajuce sa na povrchu vldkien
(v mnoZstve 0,2 aZ 3 % z hmotnosti vldkien) s0 potom
zmesou l inedrnych a cykl ickyich latok (tab.1). Najviac
je zastupenf cykl ickf tr im6r (cT) [5].

Podl'a toho kde vo vl6kne sa oligom6ry nachddzqu,
rozdel 'uju sa na ol igom6ry v povrchu vldkna a ol igo-
m6ry vo vnutr i  vldkna tzv. vnftorn6.

Na ich analytick6 rozlf5enie sa vyuliva rozpustnost.
Povrchov6 sa rozpu5taj0 v diox6ne za studena, vnu-
torn6 sa zfskaj0 ndslednou extrakciou horricim diox6-
nom. Rozpustnost trim6ru vo vode je minoriadne nfz-
ka a pri  100'C dosahuje 0,05 mg.L-'  resp. 1,3 mg.L_1
pr i  tep lote 130 'C.

Std le v iac sa pozornost  or ientu je na vzdjomn6
posobenie o l igom6rov s in fmi  ld tkami ,  k tor6 sa
nachddzaju na povrchu vldkien alebo sa nan65aj[ na
vl6kna pri ich spracovanf (napr. preparadn6 prostried-
ky a tenzidy) .

Valk a kol.  [6] zist i l i ,  2e prendSace a dispergdtory
vo farbiacom kupeli  zvySuju migr6ciu ol igom6rov. Pri
sledovani vplyvu neionov6ho tenzidu Tri ton-X 100
(10-etoxyoktylfenol) v priebehu termickeho opraco-
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vania PES vlakien, sa mnoZstvo ol igom6rov na povr-
chu vldkna menf nielen teplotou, ale zdvisf od tenzidu
[7]. Pri teplotdch nad 180 "C vzrdstol obsah povrcho-
vfch ol igom6rov, pri6om sa zmenila ich Struktura.
Prdce Goossensa [8], Selivanskeho [9] sa tieZ zaobe-
raju interakciou oligom6rov s tenzidmi v prepar6ciach.

Podl 'a Grosseho a Schreibera [10] medzi ol igom6r-
mi a neionovfmi tenzidmi neprebiehaj0 Ziadne che-
mick6 reakcie. Tenzidy svojimi fyzikalnymi vlastnosta-
mi podporujI vznik men5fch hexagondlnych kry5tdlov
s naru5enou Strukturou.

Cielbm tejto prdce bolo, v suvislosti s vyvojom no-
vfch typov dispergdtorov [11], sledovat vplyvom di-
n aftyl metdnd isulfonanu sodn6ho a li g n inoveho derivdtu,
ako typickfch anionovfch dispergatorov, na obsah
povrchouich oligom6rov v Standardnej PES tkanine
a porovnat ich ricinok s laurylslranom sodnlim.

Vplyv tenzidov na ol igom6ry z6visf od teploty, kon-
centrdcie a typu tenzidu. Dominujt lcim javom, hlavne
v pripade anionovfch tenzidov, je v5ak dispergovanie
ol igom6rov.

Ako dispergdtory disperznfch farbfv sa v5ak pre-
vaZne pouZivaj0 anionov6 tenzidy. Komerdnd forma
disperzn6ho farbiva spravidla obsahuje obvykle 25 %
farbiva a a2 75 % dispergdtora. Redepozicia disper-
govdnfch oligom6rov mOZe vliznamne ovplyvnit ich
obsah na vldkne. Pre Studium vzdjomneho vplyvu
ol igom6r-tenzid sa v tejto prdci pouZil i  anionov6 ten-
zidy, dinaftylmetdnsulfonan sodnli  (Kortamol NNO),
l igninovf tenzid Reax 85A ako typicke dispergdtory
a tenzid nab{ze alkylsfranov (laurylsiran sodnf) ako
typickyi detergent. Sledoval sa ich vplyv na obsah
povrchovlich oligom6rov zo Standardnlch PES tkanin
po opracovani pri  troch teplotn; ich reZimoch a pri
koncentrdcii tenzidov 1 gL-l.

V tabulke 2. s0 uveden6 vyisledky troch paralelnfch
stanoveni. Obsah povrchovlich oligom6rov silne zdvisi
od historie vzorky. Stanoven6 hodnoty st i  na 0rovni
[dajov,  k tor6 publ ikoval  Grosse [10] .  Zastupenie
cyklick6ho trim6ru je v5ak niZ5ie abhli sa hodnotdm,
ktor6 stanovi l  Kusch [13].

Pre opracovanie tkanfn roztokmi tenzidov sa zvol i l
dasovo-teplotnli reZim, ktorf je z hl'adiska zniZovania
obsahu povrchovfch ol igom6rov v PES tkanindch
zaujimavi aj pre technologiu HT farbenie.

Zdvislost mnoZstva vyextrahovan;ich nizkomole-
kulovfch latok v dioxdne za studena z PES tkanin
od typu tenzidu a teploty opracovania je znlzorneny
n a  o b r .  1 .
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Opracovanie roztokmi  anionovfch tenzidov je
sprevddzan6 poklesom obsahu povrchovfch ol igo-
m6rov, bez vyraznej5ej zdvislost i  od teploty s v1i-
n imkou  Kor tamo lu  NNO.  No  p r i  tep lo te  20 'C  sa
obsah  zn rL i  o  60  resp .  80  %.  Na juc inne j5 ie  sa
ol igom6ry odstrdni l i  v roztoku typick6ho detergentu
-  laury ls i ranu sodn6ho.  V pr lpade d inaf ty lmet6n-
d isu l fonanu sodn6ho sa pr i  tep lote 60 "C stanovl
najniZ5i 0bytok co pravdepodobne suvisl s redepo-
zfc iou o l igom6rov.

Na obr. 2 a 3 su pre i lustrdciu uveden6 elektro-
mikroskopicke fotografie PES vldkien vypreparo-
vanfch zo Standardnej tkaniny pred a po extrakcii
dioxdnom za studena.

Na vldknach z neopracovanej Standardnej PES tka-
niny s0 ciasto6ky ol igom6rov nepravidelne uloZen6
na povrchu vldkna alebo sa niektor6 tieZ javia ako
by vystupovali z vldkna, dosahuj0 velkost 0,5-2 pm,
a2 1 ,5 x  4,5 pm.

Na obr. 3. su znAzornen6 vldkna po extrakcii dioxd-
nom za studena. Na vldknach sa objavuju vo velmi
malom mnoZstve 6iastocky s velkostou 0,1pm.

Na povrchu vldkien po opracovani laurylsiranom
sodnyim a ligninovfm tenzidom Reax 85A pri teplote
90'C ol igom6rom sa pozoroval i  preva2ne dastice
o velkosti  0,9-1 ,5 pm.

Vldkna opracovan6 Kortamolom NNO pri teplote
90 "C sa vyznacovali prevahou dastfc s velkostou len
0,2-0,4 ;.rm.

Vysokf stupefi disperzity v prlpade Kortamolu NNO
vytvdra predpoklady pre redepozfciu malfch kryStalbv
ol igom6rov.

Ak sa dispergovanie ol igom6rov ponfma v zmysle
detergencn6ho procesu podl'a modelu pigment/vld-
kno, potom je prvorad;im faktorom velkost castic na
povrchu vldkien sa nachddzajticich oligom6rov. Casti-
ce s velkostou pod 0,1 pm sa prakticky z povrchu
neodstrdnia [14].

V prfpadoch vac5ich castfc je pre ich uvolnenie do
kilpela, dispergovanie a redepozbtu vyznamnd ad-
sorpcia tenzidov na povrch vldkna a oligom6rov ako
aj zeta-potenci6l.

Na obr. 4. su uveden6 vfsledky stanovenia ad-
sorbovan6ho mnoZstva tenzidov od teploty. Pri teplote
20 "C zodpovedd adsorbovan6 mnoZstvo poradiu v
u6innosti  odstr6nenia povrchovfch ol igom6rov.
Adsorpcia vzrastd v teplotnom rozmedz( 20-60'C.

V rozmedzi 60-90 "C adsorpcia laurylsiranu sodn6ho
i Reaxu 85A klesd i napriek vysok6mu stupiu odstr6-
nenia oligom6rov. Adsorbovanie mnoZstva nekoreluje
sa stupfrm uvolnenia oligom6rov. K podobn6mu zave-
ru dospel i  i  Grosse a Schre iber  [10] .

V pripade vysokoricinn6ho dispergdtora adsorpcia
rastie aL do teploty 90 "C a napriek velk6mu rozdielu
v adsorbovanom mnoZstve tenzidu je pri  20 a 90'C
tibytok povrchovfch oligom6rov prakticky rovnakli.

Pre stabi l i tu disperzie ol igom6rov s dasticami pod
0,3 ;.rm mA v zmysle DLVO teorie vyznam elektro-
kinetickyi potencidl. Na obr. 5. je zn1zornend odozva
opracovania PES vl6kien roztokmi tenzidov pri troch
teplotnfch reZimoch.

Zeta-potencidl sa meral pri teplote 25 "C v 1O-4 M
roztoku KCl.

So stupajIcou teplotou spracovania zeta-potencidl
rastie vo v5etk;ich prlpadoch.

N ajqirazn ej 5i e z4i5e n i e zeta- poten ci dl u sa pozo roval
v pripade laurylsfranu sodn6ho, ktory bol z hlhdiska
od str6nen i a povrchouich ol i gom6rov n aj u ci n nej 5i.

Kortamol NNO vykazoval najmenej strmu zdvislost
vplyvu teplotn6ho opracovania na zeta-potencidl.

Vyisledky zo stanovenia adsorbovan6ho mnoZstva
tenzidu a vplyv teplotn6ho reZimu na zeta-potencidl
naznacuje ich komplexnf vplyv na uvolnenie povr-
chovfch ol igom6rov a ich stabi l izdciu v disperzi i .  Pri
niZ5fch teplotdch (20 a 60'C) sa uplatnuje adsorpcia,
naproti  tomu pri  teplote 90 "C sk6r elektrokineticky
potenci6l.

Standardna PES tkanina podla STN 80 0108 je
urcend na sk05anie stdlofarebnosti .  Vzhl 'adom na
relatfvne vysokf obsah povrchovlich oligom6rov, bolo
zaujimav6 sledovat ich vplyv na kval i tu vyfarbenia.
Hodnoti l i  sa rozdiely vyfarbenie medzi pdvodnou PES
tkaninou a tkaninou, z ktorej sa pred vysokotepelnyim
farbenim, odstrdni l i  povrchov6 ol igomery extrakciou
dioxdnom (tab. 3) .

Celkovd farebnd odchflka (DE) pre PES tkaninu po
odstrdnenl povrchovfch ol igom6rov md pri  troch ty-
poch osvetlenia hodnotu v rozmedzi od 0,28 po 0,30
vzhl 'adom k povodn6mu PES ako Standardu. Pre
vzorku PES tkaniny opracovanu Reaxom 85A bola
namerand hodnota celkovej farebnej odchflky v inter-
vale od 0,36 po 0,45. Hodnoty farebnlich odchfl iek
s[ nizke, a teda povrchov6 oligom6ry ovplyvnujf kva-
l i tu vyfarbenia iba v malej miere.
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UTILIZATION OF LASER TECHNIQUE IN EVALUATING
POLYMER MATERIALS STRUCTURE

Mur6rovd A.. Marcincin A., Jambrich M.

Department of Fibres and Textile, Faculty of Chemical Technology, Slovak University of Technology,
Radlinskeho 9. 812 37 Bratislava, Slovakia

An evaluation of the morphological structure of polymer materials performed by the small-
angle laser-l ight scattering (SALS) method forms the subject of this paper. The shape and size of
the l ight scattering corresponds with the shape and size of morphological formations in the poly-
mer. The structure depends on a variety of influences. In our paper the SALS method is used to
evaluate the influence of some rheological conditions on the morphological structure of non-
or iented PET f ibres dur ing the f ibre format ion as wel l  as the inf luence of  nucleat ion agents on the
morphological  structure of  PP foi ls.

INTRODUCTION

An application of the laser technique in the poly-
mer chemistry is dicussed in the technical l i terature
in connection with the structural evaluation only spo-
radical ly. From the period of sixt ies are known the
works by Samuels and Stein, and later on those by
Ajvazi jan, in which the theories about relat ionships
between the polymer materials structure and the la-
ser- l ight  scat ter ing are d iscussed [1,  2 ,  3 ] .

ln the next step, the laser method is appl ied to
evaluate the morphological polymer materials struc-
ture which undergoes some changes due to the ef-
fect of various addit ives, modif iers or blend polymers

[4, 5, 6].  There exists a number of effects exerted
on the change in  the morphologica l  po lymer mater i -
als structure and also a variety of methods for i ts
evaluation.

The morphological structure at a certain qual i tat ive
and quanti tat ive level expresses a part icular degree
of the preparation of polymer materials.

Dur ing the f ibre format ion -  sp inning,  the non- iso-
thermal crystallization proceeds at a very short time
interval when nucleation centres are generated to-
gether with enhancing their number and growth and
then embedded into the major morphological forma-
t ions. The latter undergo deformation throughout the
whole spinning process. Non-oriented f ibres contain
the structural configurations of crystallites in the amor-
phous phase, i .e. spherul i tes. Spherul i tes are three-
dimensional and attain the character of the isotropic
formation in the isotropic polymer [7].  Due to the ef-
fect of higher deformation forces acting along the
spinning path the spherulites are deformed in the lon-
gitudinal direct ion. Such a structural configuration is
lamellar. Morphological formations - lamellae are two-
dimensional and oriented vert ical ly to the f ibre axis.
The fibre with a lamellar structure is oriented partially
and from the aspect of its physico-mechanical prop-
erties it does not correspond yet to the requirements
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for the f inished f ibre. The f inished f ibre has a f ibr i l lar
structure with the one-dimensional and one-directional
orientat ion of morphological formations - f ibr i ls.

In the research carr ied out into the morphological
structure of fibres the laser method is used. The prin-
ciple consists in that that the laser l ight with i ts char-
acterist ic optical propert ies being observed at the
incidence onto the morphological formation is scat-
tered. By analyzing the l ight scattering i t  is possible
to obtain on the basis of the known relat ions [7] the
qualitative and quantitative parameters of the mor-
phological structure of polymers, to discover the rea-
son of i ts formation and to f ind out the further moni-
toring of procedures.

EXPERIMENTAL

Condit ions for the preparation of f ibres and foi ls

In the f irst stage of our work the laser method was
applied to evaluate the morphological structure of PET
fibres prepared under various rheological condit ions.
For the fibres preparation was used a semi-dull poly-
mer s [n] :  70.2 ml.g-t containing 0.5 % wL of TiOr.
As a spinning preparation was used puropul contain-
ing 20 % wt. of the efficient component. The polymer
temperature in an extruder was 290 "C. The rate of
cool ing of air in the blast ing shaft was 0.12 m.s-1. In
accordance with the earlier mentioned conditions fibres
with the fineness of 84 dtex f 24, 84 dtex f 36 and 84
dtex f 48 were prepared at the rate of winding Vn :

2 5OO, 3 000 and 3 500 m.min-t, respectively.
In the next stage of our work the laser method was

employed to assess the morphological structure of the
PP foils with different nucleation agents based on the
derivatives of sorbitol representing the 0.5 % wt. con-
tent in the polymer mass. The applied polymer was
TATREN FF 52Q; the foils were 20-25 pm thick.

The laser method was uti l ized to evaluate also the
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morphological structure of the model Daplen-type PP
foi ls with a nucleation agent in the concentrat ion or-
der of 0.05, 0.2 and 0.5 % wt. The foi ls thickness
was 120 pm.

Testing methods
As a direct and principle method in evaluating the

morphology the laser SALS method was used. As a
source of light the semiconductor diode LDD 3.3 (sup-
plied by the firm Kapa Optic, Ltd., Bratislava) with the
maximum optical performannce of 25 mW and l" =

690 nm was chosen. The polarized laser beam was
focused on the test sample and through an analyzer
on the focusing screen. The scattering of light was
displayed on the focusing screen in a typical shape
and size of the sample tested. The spherul i te's ra-
dius dimension R, pm was calculated according to
the equation:

R = (c.}.)/(n.n.sinO)

where c - constant characterizing the spherulite shape,
l" - wavelength of the applied light, n - coefficient of
refraction, 0 - maximum angle of scattering.

The subsidiary and complementary methods used
to evaluate the polymer materials structure were: the
method for measuring the optical double refract ion
in the polarized l ight of the microscope using the
Bereckov compensator - An and measurement of the
relat ive transparency on the Specol - u, %.

RESULTS AND DISCUSSION

The morphological structure of PET f ibres and PP

foi ls was evaluated by the small-angle l ight-scatter-
ing (SALS) method in the crossed posit ion of Hu
polarizers. The photographs in Figs. 1-5 illustrate the
laser-light scatterings on the morphological formations
in f ibres and foi ls. Figs. 1-3 show the Hu laser- l ight
scatterings on the PET fibres 84 dtex at various wind-
ing rates during the spinning and at dif ferent unit
f inenesses. The shape of l ight scatterings corre-
sponds with the shape of morphological configura-
tions as follows: the Hu scattering with expressive
extra-central reflections (doublefoil) complies with the
developed lamellae in f ibres. Such lamellae occur in
the pre-oriented PET fibres prepared at Vn = 2 500
m.min- l .  When the cool ing in  the b last ing shaf t
(thicker f ibres) is slower and the axial f ibre tension
is lower, lamellae show to be the most developed (Fig.
1a). The average orientation expressed by a double
refraction An is the lowest. lf the rate of winding and
axial tension is increased, lamellae are deformed also
in the direction of the faster cooling (finer fibres). On
the photorecords the extra-central reflection traces
become gradually weaker, and they even disappear,
which is in accord with deformed, sl ightly developed
lamellae. In Figs. 1c, 2c and 3b, c no extra-central
ref lect ions are visible. This points to the fact that the
morphological structure of PET fibres at the indicated
stages of their preparation is lamellar. On the basis
of the ascertained morphological structures of the pre-
oriented f ibres the other condit ions of f inal izing the
fibres are suggested.

In Fig. 4, the laser- l ight scatterings on the morpho-
logical structures and on the PP foi ls are i l lustrated.
The shape of these scatterings corresponds to the
spherul i tes geometry. In Fig.4a, the Huscattering has
four pronounced reflections (quatrefoil) and is caused

a) V" = 2 500 m.min-'
A n = 3 0 . 6 x 1 0 {

b) V" = 3 000 m.min-'
An = 40.5 x 1O{

c) Vn = 3 500 m.min-'
An = 52.0 " 10{

Fig. 1 Record of laser light-scattering on the morphological formations of PET fibres 84 dtex t 24
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a) V" = 2 500 m.min-'
An = 34.8 x 1O-3

Fig. 2 Record of laser- l ight

b) V" = 3 000 m.min-'
An = 54.9 '  10{

c) V" = 3 500 m.min-'
An = 587.0 x 1O-3

scattering on the morphological formations of PET fibres 84 dtex f 36

a) Vn = 2 500 m.min-r b) V" = 3 000 m.min-1 c) Vn = 3 500 m.min-l
An = 60.9 x  10{  An=71.1 x  10{  An = 97.8 t  10{

Fig. 3 Record of laser-light scattering on the morphological formations of PET fibres 84 dtex f 48

by the action of developed spherul i tes in the PP foi l
without any nucleation agent. Fig. 4b indicates the
Hu scattering with four less sharp reflections, which
suggests the presence of spherulites. Because these
spherul i tes are smaller, they provoke the generation
of the nucleation agent in the polymer mass. In Fig.
4c, no scattering is demonstrated, which corresponds
to the morphological structure without any spherulites.
The nucleation agent in the polymer has a remark-
able nucleation effect.

Fig. 5 demonstrates the Hu scatterings of the model

Vldkna a textil 5(1-2) 1 9-23 (1998)

PP foi ls containing the other nucleation agent in the
concentrat ion order of 0, 0.05,0.2 and 0.5 % wt. The
scatterings indicate that the small  spherul i tes, the
growth of which is induced by the nucleation agent
in the concentrat ion order of 0.05 and 0.2%, are
present in the polymer. Both the presence of
spherulites and their size correspond to the foil trans-
parency. Larger spherul i tes produce the more opti-
cal medium. In order to increase the transparency,
the nucleation agents with a clarification effect are
added to the polymer.
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a) PP - pure polymer
R = 3 . 5 p m , u = 6 7 o h

b) PP - with the nucleation agent I
R = 5 . 2 u m . u = 6 0 o k

a) PP - pure polymer
R =  1 . 2  F [ ] ,  u  = 7 9 %

c)  PP,0.2% nuc leat ion agent
R = 1.5 FITI, u = 77 Vo

Record of laser-light scattering on the

c) PP - with the nucleation agent ll
R = u n m e a s u r a b l e , r = 8 1  %

Fig. 4 Record of laser- l ight scattering on the morphological for-
mations of PP foi ls without and with the nucleation agent
I  and l l

CONCLUSION

An application of the laser method in evaluating the
morphological structure of polymer materials - f ibres
and foi ls - is important for the research carr ied out

b) PP, 0.05 % nucleation agent
R = 1 . 9 F f r , r - l = 6 5 %

d) PP, 0.5 % nucleation agent
R = 0 . 9 p m , u = 8 3 o / o

morphological formations of model PP foi ls with dit ferent concentrat ion of the
nucleation agent of type l l l

22
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into the new procedures of their preparation. As is
indicated in this work, the SALS method allows one
to register some structural changes proceeding un-
der the inf luence of rheological condit ions or due to
the nucleation agents effect.
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zdroj laserovho svetla. Laserove svetlo sa rozptyluje
pod malfmi uhlami na morfologickfch Struktrirnych
0tvaroch vo vldknach alebo foliach. T6to metoda sa
v odbornej praxi nazyva SALS. lntenzita a War rozpty-
lu laserovho svetla koreSponduje s velkostou a tva-
rom morfologickyich ritvaroch.

Met6da SALS umoZiuje zachytit Strukturdlne zme-
ny, ktor6 nastali vplyvom reologickfch podmienok pri
prfprave PET vlakien, alebo vplyvom nukleuj[cich
cinidiel v PP foliach, ako je ndzorne dokumentovan6
v prdci,  obr. 1-5.
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z vEDEcKovVsKUMruYcn n vYvoJovVcn pRAcovisr

vYnnzruV uspEcH vYsruMU poD TATRAMI

Viac ako dvojrodn6 (silie pracovnlkov akciovej spolod-
nosti VUCHV vo Svite ziskat Certifikdt na syst6m riadenia
kvality bolo v jr1lit.r. korunovand uspechom. Po uspeSnom
audite, ktorf vykonala ndrska firma Det Norske Veritas
v mdji t.r. tento Certifikat d.o rfk predsedu Predstavenstva
a generdlneho riaditela VUCHV, a.s, pdna RNDr. Duiana
Budzdka dna 9. ji la 1998 odovzdal riaditel' 0tvaru firmy
pre strednf Europu pdn Dr. Ing. Marek Tomin.

Pri odovzddvani Certifikdtu pdn Tomin zdoraznil, Ze
firma Det Norske Veritas podas svojho pOsobenia vykona-
la audit a odovzdala Certifikdt na syst6m kvality uZ viac
ako 15 000 organiz6ci6m, ale po prv'! raz taklito certifikdt
odovzddva vfskumnej organizdcii ako celku.

Sldvnostnf akt odovzdania Certifikdtu sa uskutodnil
v rdzovitom prostredi hotela Lopu5n6 dolina pri Svite za
pritomnosti vedfcich predstavitelov okresndho mesta
Poprad a mesta Svit, dhlel za pritomnosti predstavitelov
MH SR, a.s. Ch6mia a vedfcich predstavitelov spolu-

pracujricich organizdcii MH SR a bankov6ho sektoru.
Prftomnlboli pracovnfci a.s. VUCHV, ktorisa vfznam-
ne zasl0Zili o rispe5n6 vykonanie prdc, potrebnyich pre
zabezpedenie auditu v rdmci syst6mu riadenia kvality
vo VUCHV, a.s.

Udelenie Certifikdtu syst6mu kvality pre Vfskumnf
ustav chemickfch vldkien ,a.s., Svit, ktoryi certifikuje
zhodnost syst6mu kvality s poiiadavkami normy
lS0 9001:1994, je pre v5etkrich pracovnkov VUCHV,a.s,
odmenou za vykonanf intenzivnu prdcu a dokladom o
d6veryhodnosti {sledkov akciovej spolocnosti vo vzta-
hu ku svojim zilkunkov v tuzemsku iv zahranidi. Dispo-
novanie tfmto certifikdtom tak vfznamne podporisnahu
akciovej spolocnosti VUCHV o d'alSie rozSirenie klientely
v oblasti svojej odbornej posobnosti.
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,,MODRA PLANETA" PRE VUTCH-CHEMITEX spol. s r.o. ZlttNA
"Blue Planet" for the VUTCH-CHEMITEX Ltd .Zi l  ina

Capekove, V.

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

V dioch 9.-12. 6. 1998 sa konal v aredli V1i'staviska Incheba
a,s. Bratislava 30. jubilejnf rocnik Medzindrodn6ho chemick6ho
veltrhu lncheba. V rdmci Medzindrodn6ho chemick6ho veltrhu In-
cheba, 5. Medzindrodnej vfstavy techniky pre tvorbu a ochranu
Zivotn6ho prostredia Ekotechnika a Medzindrodnej kozmetickej
4lstavy Interbeauty sa uZ tradidne vyhlasuje siltai o najlep5ie ex-
pondty veltrhu a vystavy, ktor6 su ocenen6 medailami pod ndz-
vom ,,Modrd plandta". Vfrobky musia preukazovat hlavne kvali-
tu, pOvodnost, vhodnost pouZityich materi6lov, f  unkcnost
a pouZitelnost, hygienickf a zdravotnf nezdvadnost a mnoh6 d'al-
5ie krit6rid.

VUTCH-CHEMITEX spol, s r.o. Zilina sa v tomto rodniku Inche-
by prihlasil do sutaZe expondtom s ndzvom,,Kolekcia antimikro-
bidlnych materidlov".

Kolekcia antimikrobialnych materi6lov pozostdvala z ekologic-
k6ho antibakteridlneho a protipliesnov6ho aditiva BI0STAT a sku-
piny textilnfch hygienicklich a zdravotne nezdvadnfch vlirobkov
s antimikrobidlnymi parametrami.

Generdlny r iaditel 'a.s, INCHEBA a sutaZnd porota 30. Medzi-
ndrodn6ho chemick6ho veltrhu lncheba a 5. Medzindrodnej v;i-
stavy Ekotechnika udelilifirme VUTCH-CHEMITEX spol. s r,o. Zi-
l ina za,,Anorganick6 antimikrobidlne adit ivum BI0STAT" cenu
MODRA PLANETA (obr. na nasledujricej strane)

Charaheristika ocenen6ho vf robku

BI0STAT je anorganick6 plnivo na prirodnej bdze s antibakeridl-
nym a protipliesnovfm ucinkom. Jeho pritomnost v zmesi uZ v ma-
lfch ddvkach zastavuje rast Sirok6ho spektra mikroorganizmov.

BI0STAT je mikronizovan! pripravok na bdze oxidu hliniteho
dopovan6ho aktivnou formou striebra.

BI0STAT je netoxickf , nehorlavf, odoldva vysokyim teplotdm,
je zdravotne nezdvadnf, ekologickf a bezpednf.

BIOSTAT sa vfborne disperguje do tavenin polym6rov, do vod-
nyich disperzi[, rozp0Stadlovlich syst6mov, tukovfch zdkladov.
Netvorituh6 sedimenty ani v nizkoviskoznych syst6moch, neuvo[-
nuje Ziadne plynn6 vfpary.

Pouiitie ocenen6ho vfrobku

BI0STAT je urcenf pre uplne novd technologie v stavebnictve,
kde sa vyZadujri Specidlne technol6gie a postupy. Zaistuje mik-
robidlne cist6 prostredie pre operacnd s6ly nemocnic, vlirobu
lieciv, potravindrske di kuchynsk6 prevddzky. PouZiva sa do stier-

kovfch tmelov, omietkovich materidlov, ndterovfch hm0t, Uspe5-
ne ho moino aplikovat do vzduchotechnicklch a filtracnich sys-
t6mov klimatizacnfch stlstav.

BI0STAT md rozsiahle pouZitie v priemysle ndterovfch hmOt.
Ndtery uskutocnen6 hmotami s obsahom BIOSTATu v priemys-
lovyich objektoch i bytoch sa vyznadujri dlhodobfm a spol'ahlivfm
p6sobenim proti rastu bakt6riia pliesn[.

BIOSTAT patri medzi progresivne pripravky, ktor6 je moZn6
pouZit pre Ipravu vody,

BI0STAT je Specidlne plnivo predurden6 na vyirobu syntetic-
klich vlakien na bdze PP, PA di PES s vynikajfcimi bakteriosta-
tickfmi fcinkami. Tkan6 ci netkan6 textilie maju trvalyl antimikrob-
ny ridinok, ktorf sa nezniZuje pranim.

BIOSTAT je unik6tne plnivo do plasticklich hm6t a n6jdu svo-
je uplatnenie napriklad pri vfrobe:

- tesniacich materi6lov a tmelov pre potravindrske prevddzky
- lisovanyich dielov pre 4irobu chladnidiek, nddob a inyi'ch

vfrobkov a dielov prichddzajucich do styku s potravinami
- zubnfch kefiek
- plastovfch sanitdrnych potrieb
- bakteriostatickyich polym6rnych pien.

BIOSTAT je d'alej vhodnf ako:
- stabilizdtor tukovyich zdkladov kozmetickfch pripravkov
- antimikrobi6lna zlolkatelovfch deodorantov
- antimikrobi6lne plnivo na 4?robu prot6z a ndhrad ai.

bal5ie inform6cie k ocenenej kolekcii

Kolekcia biotextili i je technickou novinkou na slovenskom trhu
textilnfch materidlov. Vyroben6 su z textilnfch surovfn domdcej
produkcie, ekologicky nezdvadnfch prirodnfch a syntetickfch vla-
kien v zmesi so Specidlnymi bioaktfvne upravenyimi vldknami vo
forme priadzia striZe. Pre svoje velmi dobr6 fyzikdlno-mechanick6
parametre a bakteriostaticku ucinnost sa biotextflie (BlO plach-
ty, BIOWP, BIOFILTER) uplatnia hlavne v zariadeniach hromad-
nej spotreby. Rozne druhy pevnfch a vkladacich obuvnickych
stielok BIOSTEL sa uplatnia predov5etkfm do pracovnej obuvi,
zimnej a Sportovej obuvi, detskej obuvi,

. Biotextilie s[ vfsledkom vfvoja VUTCH-CHEMITEX spol, s r.o.
Zilina.

Spolodenslqi a ekonomickf prlnos biotextiliije hlavne v oblasti pre-
vencie chorOb a zlep5ovanipracovndho a Zivotn6ho prostredia.

Vldkna a textil 5(1-2) 25-26 (1998) 25
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Certificates issued by the State Testing Centre SKTC-I19 in the 4th trimester 1997 In the frame of obligatory certification
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Tkaniny zo 1QO% bavlny uni a potlad - hladk6, podesan6, s 0pravou krep
Tkaniny zo 100% bavlny uni a potlad - hladk6, po6esan6, s 0pravou krep
Univerz6lny praci pr65ok FAMILLA
MIMINO COLOR - praci prostriedok bezfosfdtorni
MIMINO - univerz6lny praci prostr. na pranie a vyv6ranie detskej a doj6enskej bielizne
Textifnd podlahovina MALTA - pre rnistavn6 06ely, lOOo/o polypropyl6n
V5ivan6 textiln6 podlahovina RIVIERA, polypropyldn
Tkanf kusoui koberec - BABILON ,100% polypropylen
V5ivand textilnd podlahovina LIMA, 100% polypropyl6n
Tkanyi kusoui koberec - MARY, 100% polyakrylonitril
Ddmska elastickd osobnd bielizei, 70% polyamidlli% polyester/1 O-15% elastan/S% i.vl6kna
Dojdensk6 pleten6 4irobky, 100% bavlna - r6znofarebnd, potladen6
Dojden sk6 pleten 6 lni robky, polyester/bavln a - rOznof arebn6, potl adend
Jemn6 d6mske paniuchov6 nohavice , 88o/o polyamid/12% elastan
Jemn6 ddmske panduchov6 nohavice, 1O0o/o polyamid
Detske ponoZky pleten6, 96% polyakrylonilrill 4o/o elastan
P6nske ponoZky 6ierne, 80 - 90% bavlna/10 - 20% polyamid
Pletacia priadza zmesov6, 52% bavlnat4S% visk6za
Pletacia priadza akrylovii, 1 00% polyakrylonitril
Pletacia priadza bavlnend, 100% bavlna
Pdnska, d6mska a detsk6 bielizei, 100% bavlna - potlad
P6nska, diimska a detsk6 bielizefi, 100% bavlna - potla6
Doj6ensk6 pleten6 uirobky zlrot6 0pletu, bavlna/polyester - r6znofarebn6, potlaiend
Doj6ensk6 uirobky z tkanin, bavlna/polyester - r6znofarebnd, potladen6
Vpichovand slu6kov6 textilnd podlahovina POLO, 100% polypropyl6n
Pdnske a d6mske pyZamy - riplet 6209 a 6106, 97%bavlnal3%polyakrylonitril; 1OO%bavlna
P6nske, d6mske a detsk6 tri6ka - 0plet 6106, 1OO%bavlna
P6nske, diimske a detsk6 Zupany - ply5orni 0plet 9076, 75% bavlnal2S% polyamid
D6mska, pAnska a detsk6 bielizei, pyZamy, tri6ka, leginy, 1OO% bavlnenf 0plet
Pdnske a chlapdensk6 ko5ele, 100% bavlna
Vrchnd tri6kd, 100o/o bavlna
V5ivan6 textilnd podlahovina sludkov6 - EQUALISER, vlasovd vrswa: 100% polypropyl6n DIAMOND,
P6nska ko5ela dZfnsov6, 1OO% bavlna
Pdnske ko5ele z tkaniny - r6znofarebn6, 35% bavlna/65% polyester
Pdnske, ddmske a detsk6 tridk6 z 0pletu - biele, 100% bavlna
P6nske, ddmske a detsk6 ponoiky - r0znofarebn6, 90% bavlna/l0% polyamid
Pdnske, ddmske a detsk6 ponoZky - r6znofarebn6, 90% bavlna/l0% polyamid
P6nske pyZamy z 0pletu, rOznofarebn6,10O% bavlna
Doidensk6 a detsk6 pleten6 rnirobky, 100% bavlna - hladhi riplet, r6znofarebnf , potladenf
Doj6ensk6 a detsk6 pleten6 rni robky, 100% bavlna - frot6 0plet, r6znofarebn!
DAmske a diev6enskf bllzky, 100% polyester - r0znof arebnf
Ddmske bl0zky, 100% polyester
Pdnske, ddmske a detsk6 pono2ky, 100% bavlna - r6znofarebn6
D6mska osobnd bielizei - r6znofarebnd, 83% polyamid/17% elastan

TIBA a.s., Dvfrr Krdlov6 n/Labem, Cesk6 republika
HONOR, spol. s r.o.,  CROCR
CONCORDIA LM.C., spol. s r.o.,  Galanta
DUBRAVA - SLOVENSKO, spol. s r.o., Budmerice
DUBRAVA - SLOVENSKO, spol. s r.o., Budmerice
SULAK, s.r.o.,  Hornl i  Bar
SULAK, s.r.o.,  Hornf Bar
SUI-AK, s.r.o., Horny Bar
SUIAK, s.r.o., Hornf Bar
SULAK, s.r.o.,  Hornf Bar
tubo5 MATOVIC - Mercato dQltalia, TRNAVA
TAJPEX, spol. s r.o., PovaZsk6 Bystrica
TAJPEX, spol. s r.o., PovaZsk6 Bystrica
ANDA, spol. s r.o., Bratislava
ANDA, spol. s r.o., Bratislava
ANDA, spol. s r.o., Bratislava
ANDA, spol. s r.o., Bratislava
PRIMONA SLOVAKIA, spol. s r.o.,  Dudince
PRIMONA SLOVAKIA, spol. s r.o.,  Dudince
PRIMONA SLOVAKIA, spol. s r.o., Dudince
JAVACO, s.r.o., Ostrava -ZArubek
OTEX - TEXTIL 2itina a.s., Zilina
TAJPEX, spol. s r.o., PovaZsk6 Bystrica
TAJPEX, spol. s r.o., PovaZsk6 Bystrica
DOMO, spol. s r.o., Bratislava
BONETEX, spol. s r.o., Teplice, eesk6 republika
BONETEX, spol. s r.o., Teplice, Cesk6 republika
BONETEX, spol. s r.o., Teplice, Ceskd republika
DASHENG Slovakia, s.r.o., Bratislava
Od6vni podnik, s.r.o., organiza6n 6 zlohkazahran.osoby, Zilina
Od6vni podnik, s.r.o., organiza6nS, zlolka zahran.osoby, Zilina
Ing. Jdn Jurik, KeZmarok
MONLE, s.r.o.,  Bratislava
MONLE, s.r.o.,  Bratislava
MONLE, s.r.o.,  Bratislava
MONLE, s.r.o.,  Bratislava
CHANSA, s.r.o.,  Bratislava
CHANSA, s.r.o., Bratislava
CS TRAMIT s.r.o., Haviiov - Such6, Cesk6 republika
CS TRAMIT s.r.o., Haviiov - Suchd, eesk6 republika
lng. Lubica Bedndrovd - BE & RY, Hodru5a - H6mre
PENTA Ladislav, Bratislava
PENiA Ladislav, Bratislava
PENiA Ladislav. Bratislava

P/00536/1 1911197
P100537111911197
P/00538/1 1sl\le7
P/00s39/1 1911197
P/00s40/1 1911ls7
P100541111911197
P100542111911197
P100s43111911197
Pl005Mn19file7
P100545111911197
P/00546/1 1e11ls7
c/00547111911197
o/00s48/1 1911197
P100s49111911197
P/00550/1 19l1le7
P/00551/1 1911197
P100552111911197
P/00553/1 1sl1l97
Pl0o554l11sl1l97
P/00555/1 1911197
P/00556/1 1911197
P100557111911197
o/005s8/1 1911197
0/00559/1 1911le7
P/00560/1 1911197
P/00561/119111e7
P100562111e11ls7
P/00s63/1 1911197
P100564111911197
P/00s65/1 1911197
P/00566/1 1911197
P100567111911197
P/00568/1 1911197
P/00569/1 1el1le7
P100570111911197
P100571111s11197
P100572111911197
Plo0s73l11911l97
P100574111el1ls7
Pl0o575111s11le7
Plo0576111el1le7
P100s77111911197
P100578111911197
P100579111911197I\)
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D6mska osobnd bielizeh - rOznofarebnd, bavlna/polyamid/elastan
Praci prostriedok MINIDOS
Praci prostriedok G LOBER
Univerz6lny praci prostriedok GARBI
Tekut'i praci prostriedok GARBI na jemn0 bielizei
PonoZky a podkolienky pre deti a dospelfch, 70% bavlnal2O% polyamidfi}% elastan
Jemn6 ddmske panduchov6 nohavice, panduchy, podkolienky,
85% polyamidll5% lycra - 87% polyamidfiS% elastan
KRONSTAR - pr65koui praci prostriedok
DlaZkovd textilia JEKOR, ostatn6 rnirobky FREKVENT
Dlazkovii textilia PARKET, ostatn6 rnirobky STAR, MODE, LEE srYL a LUX EXTRA
Uplet a detsk6 pleten6 vfrobky, 1000/o polyakrylonitril
Vrchnd tridkii a poloko5ele, 100% bavlna - r6znofarebnd, potla6en6
Vrchn6 tri6k6 a poloko5ele, 100% bavlna - rOznofarebn6, potladen6
P6nske, d6mske, chlapdensk6 a dievdensk6 ponoZky, 1O0% bavlna (r6znofarebn6 a potla6en6)
P6nska, ddmska a detskd osobn6 bielizefi, tridke, IOOYo bavlna
P6nske pyZamy z 0pletu, 100% bavlna
P6nske, d6mske, chlap6ensk6 a dievdensk6 ponoZky, 100% bavlna (r6znofarebn6 a potladen6)
Pdnska, ddmska a detsk6 osobn6 bielizefr, tri6k6, 100% bavlna
Pdnske pyZamy z 0pletu, 100% bavlna
Vpichovan6 dl6Zkovii textilia JOGGING, 100% polyamid
Vpichovan6 dleiZkovri textflia CANYON, 100% polyamid
DlaZkovd textilia BABILON, SAMBA, SAMBA KIDS, 100% potypropyt6n
V5ivan6 textiln6 podlahovd krytina VIOLA, vlasovd vrsWa 100% polypropyl6n
VSivan6 textilnd podlahov6 krytina GRETA, vlasovd vrstva 1OO% polyamid
Pdnske a d6mske tri6kd, poloko5ele, l0Oo/o bavlna, 95% bavlna/S% elastan, roznofarebn6, potla6en6
Pdnske ko5ele, 100% bavlna, rdznofarebn6
Ddmske a diev6ensk6 bl0zky, 1OO% visk6za, r6znofarebn6
ZAclony, obrusy, vol6ny, polyester striZ, polyester hodvdb, bavlna
S0pravy do kodikov, visk6zorni hodvdb, polyamid + polyester
Bytov6 doplnky, prehozy, vank[5e, preSivky, visk6zovf hodv6b, polyesterorni hodv6b, bavlna, polyamid
D6mske bl0zky- r6znofarebn6, 100% polyester
P6nske ko5ele, 100% bavlna - tkanina, rOznofarebn6
P6nska osobn6 bielizefi, 100Y0 bavlna
Tri6k6, poloko5ele, tielka, bermudy a s0pravy, 100% bavlna, 0plet - roznofarebnyi
Bavlnend tkanina SANDY, vank05e, paplony, s0pravy, 100% bavlna -vrchnf materi6l, 100% polyester- 4ipln
D6mske a dievdensk6 bl0zky, 100% viskoza- r6znofarebn6, potlacen6
Ddmske a dievdensk6 bluzky, Zupany, 100% polyester
D6mska osobn6 bielizei, nodn6 ko5ele, pyZamy - z 0pletu, 75o/o viskozalzl% polyamid
Pdnska ko5ela, 65 - 80% polyester/2O - 35% bavlna - tkanina
Pdnske, ddmske vrchn6 tridk6 a poloko5ele - z tlpletu, 45-65% polyester/35-55% bavlna
PIQUE POLO T-shirt, POLO SHIRT, 100% bavlna - r6znofarebnd
T-SHlRT, tridk6, tielka, 100% bavlna - rdznofarebn6
T-SHlRT, tridk6, tielka, 94-98% bavlna/2-6% polyester - r6znofarebn6, potladen6
PIQUE POLO T-SHIRT, POLO SHIRT, 100% bavlna - r6znofarebn6
T-SHIRT, tri6kri, tielka, 100% bavlna - rdznofarebnd
T-SHlRT, tridk6, tielka, 9+98o/o bavlna/2-6% polyester - r6znofarebn6, potla6en6

PENTA Ladislav, Bratislava
Ing. Jozef Kudlidka - TORZO, Trsten6
Ing. Jozef Kudlidka - TORZO, Trstend
lng. Jozef Kudlidka - TORZO, Trstend
lng. Jozef Kudlidka - TORZO, Trsten6
TRICOTBEST SLOVENSKO, spol. s r.o., Zvolen

TRICOTBEST SLOVENSKO, spol. s r.o., Zvolen
KRONSTAR, spol. s r.o., Bratislava
EKOTEX Slovakia, s.r.o., Liptovshi Mikul65
EKOTEX Slovakia, s.r.o., Liptovslqi Mikul65
lng. Vojtech Czeto - DETEX, Ko5ice
Rudolf Richter - RED STAR, Bratislava
Jana Richterovd - Boutique R.R., Bratislava
DEVELOPE s.r.o., Bratislava
DEVELOPE s.r.o., Bratislava
DEVELOPE s.r.o., Bratislava
Z.B.D., s.r.o.,  Bratislava
Z.B.D., s.r.o.,  Bratislava
Z,B.D., s.r.o.,  Bratislava
M.D. KORATEX, s.r.o., Bratislava
M.D. KORATEX, s.r.o., Bratislava
DECORA - TOTH, s.r.o., Dunajskd Streda
DECORA - TOTH, s.r.o., Dunajskd Streda
DECORA - TOTH, s.r.o., Dunajsk6 Streda
MARINI - Marinica J6n, Bertotovce
MARINI - Marinica J6n, Bertotovce
MARINI - Marinic J6n, Bertotovce
PRAKTIK, s.r.o., Trnava
PRAKTIK, s.r.o., Trnava
PRAKTIK, s.r.o., Trnava
SELECTA, s.r.o., Zitina
KORDONA SLOVAKIA, s.r.o., Trencin
KORDONA SLOVAKIA, s.r.o., Trend(n
TIGER, s.r.o.,  Bratislava
PRAKTIK, s.r.o.,  Trnava
MAKYTA, a.s., P0chov
MAKYTA, a.s., P0chov
KAMA ST STYL SK, spol. s r,o.,  Svinn6
VERANO fashion, spol. s r.o.,  Trebi5ov
VERANO fashion, spol. s r.o.,  Trebi5ov
FRUIT OF THE LOOM GmbH, Hamburg, Nemecko
FRUIT OF THE LOOM GmbH, Hamburg, Nemecko
FRUIT OF THE LOOM GmbH, Hamburg, Nemecko
KOBA v.o.s.,  Banskd Bystr ica
KOBA v.o.s., Banskd Bystrica
KOBA v.o.s.,  Banskd Bystr ica

P/00580/1 1911197
P/00581/1 1el1ls7
Ploosgzfileflle7
P/00s83/1 1el1le7
P/00s84/1 1el1le7
P/00585/1 1911197

P/00586/1 1911197
P100587111911197
P/00588/1 1911197
P/00589/1 1911197
P/00590/1 1el1le7
P/00591/1 1911197
P100592111911197
P/00593/1 1911197
P/00s94/1 1911197
P/0059s/1 1911197
P/00596/1 1911197
Ploasg7111911l97
P/00s98/1 1911197
P/0059e/1 1el1l97
P/00600/1 1911197
P/00601/1 1911197
P/00602/1 1911197
P/00603/1 1911197
P/00604/1 1911197
P/0060s/1 1el1l97
P/00606/1 1911197
P100607111911197
P/00608/1 1911197
P/00609/1 1911197
P/00610/1 1911197
P/0061 1111911197
P/0061 2111911197
P/00613111911197
Pl00614l11el1le7
P/0061 5l11el1ls7
P/0061 6111911197
P/00617111911197
P/0061 8111911197
P/00619111911197
P100620111911197
P100621111911197
P100622111911197
P/00623/1 1el1le7
P100624fi1gfi1e7
Pl00625111el1le7
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P6nska koSela zn. SKYWAY, 35% bavlna/65% polyester
P6nska, ddmska, detskd osobn6 bielizen zn. GINA, 100% bavlna
P6nska, d6mska, chlapd. adievc. bielizei zn. ANDRiE, 100% bavlna; 95% bavlna/So/olycra
P6nska, d6mska, chlapd. a dievc. biel izei zn. ANDRlE,l00% bavlna; 95% bavlna/S% lycra
D6mska elastickd osobn6 bielizefr, 64F78% polyamid/8-19% bavlna/g-17% elastan
Doj6ensk6 a detsk6 o5atenie - plySovf riplet, 100% bavlna (overaly, dupadky, s0pravy)
Pdnske a ddmske tri6k6, osobn6 bielizei, poloko5ele, 90% visk6zallO% lycra
Postelhd bielizei - s0prava, plachta, 100% bavlna
Ddmska elastick6 bielizei, polyamid/lycra
D6mska elastick6 bielizei, polyamidibavlna
Ddmska a p6nska osobn6 bielizei a tridkd, 100% bavlna - r6znofarebnd
D6mska elastickd bielizeh, polyamid/lycra
Ddmska elasticke bielizefr , polyamid/bavlna
D6mska a p6nska osobnd bielizeh a tri6kd, 100% bavlna - r0znofarebnd
Sypkovina, 6esan6 a mykand, rdznofarebna, 100% bavlna
Ddmska a dievdensk6 osobn6 bielizei, 82% polyamidllS% elastan
Dilmska a diev6enskd osobn6 bielizei, 1OO% bavlna, r6znofarebn6, potla6end
Doj6ensk6 a detsk6 pleten6 uirobky, 100% bavlna - hladhi 0plet, rOznofarebnf, potladenf
Doj6ensk6 a detsk6 pleten6 uirobky, 100% bavlna - frot6 0plet, r6znofarebnyi
Detsk6 vreckovky - 100% bavlna
Sypkovina, 6esand a mykan6, r6znofarebna,lO0% bavlna
Detskd priknivka BENA - potladen6, vlas 100% bavlna
VSivand priknfvka LIMA - potladen6, LARISA jednofarebn6,
7O% polyakrylonitri/2O% bavlna/l0% polyest€r i+ ms116Z
Detsk6 plienky st. 7235, 7235 Z, osu5ka TEROSA st. 6737, 100% bavlna
BETA povlakovd v6ba, biela, 100% bavlna
FORMOSA st.6464, l6Zkovina, potlad, metr6i, detskd postelhd stlprava, bavlna/visk6za
Ddmske bl0zky, 100% visk6za
Ddmske bl0zky, 100o/o polyester
Ddmske bl0zky, 100% polyester - r6znofarebnf
Tridkd a polokoSele, 10Oo/o bavlna - 0plet
Vyi5ivky a dipky, polyamid, visk6zovf hodvdb, bavlna, polyuret6n, polyester
Tyl, polyamid, viskozoui hodv6b, bavlna, polyester
V5fvan6 textilnd podlahov6 krytina BOMBAY, vlasov6 vrstva 50% polyamidlS0o/o polypropyl6n
V5ivand textilnA podlahovd krytina VlOl-A, vlasov6 vrsva 100% polypropyl6n
DliiZkovri textflia, slu6kov6 FAUSZT, 100% polypropyl6n
DlriZkovd textllia BABILON, SAMBA, SAMBA KIDS, 100% polypropyl6n
DldZkovd textilia - plySoui beh0i PALMYRA, 100% vlna
DlrlZkovd tentilia, sludkov6 FAUSZT, 100% polypropyl6n
DlrlZkovd textilia BABILON, SAMBA, SAMBA KIDS, 1OO% polypropyl6n
V5fvand textilnd podlahov6 krytina VIOLA, vlasov6 vrstva 100% polypropyl6n
V5[vand textiln6 podlahov6 krytina BOMBAY, vlasovd vrstva 50% polyamidl59% polypropyl6n
V5[vand textilnA podlahovd krytina GRETA, v]asov6 vrstva 100% polyamid
Z{clony, obrusy, vol6ny, polyester striZ, polyester hodvdb, bavlna
Z{clony, obrusy, vol6ny, polyester striZ, polyester hodvdb, bavlna
P6nske, ddmske, chlap6ensk6 a dievdensk6 ponoZky, 100% bavlna (roznofarebn6 a potladen6)
Z6clony, obrusy, vol6ny, polyester striZ, polyester hodvdb, bavlna

Jarmila Solt6sovd - T + T, Svit
Jarmila Solt6sovd - T + T. Svit
Jarmila Solt6sovA - T + T, Svit
MEGATEX Slovakia, spol. s r.o.,Zi l ina
Magdal6na Vavrindikove - RBS Lingerie, Banskd Bystrica
BAMBINO, s.r.o.,  Brezno
BAMBINO, s.r.o.,  Brezno
Jdn Pldvka - TAJANA, L0eky
Pavol JAMBOR - Alfa - Omega, Nov6 Mesto nly'6hom
Pavol JAMBOR - Alfa - Omega, Nov6 Mesto nfr'dhom
Pavol JAMBOR - Alfa - Omega, Nov6 Mesto nff6hom
Pavel SLAMA, Gajary
Pavel SI-AMA, Gajary
Pavel S[-AMA, Gajary
Lubomlr MuZila IMES, Velk6 Rovn6
Miroslav Fabo - DAMI, Rev0ca
Miroslav Fabo - DAMI, Rev0ca
TESCO STORES SR a.s., Bratislava
TESCO STORES SR a.s., Bratislava
PRAKTIK, s.r.o., Trnava
PRAKTIK, s.r.o.,  Trnava
PRAKTIK, s.r.o.,  Trnava

PRAKTIK, s.r.o., Trnava
PRAKTIK, s,r.o., Trnava
PRAKTIK, s.r.o., Trnava
PRAKTIK, s.r.o.,  Trnava
BoZena Janiakov6 - ALEXANDRA, Partizdnske
Bo2ena Janiakovd - ALEXANDRA, Partiz6nske
Janka Findbvd - AFIBO, Zvolen
HELINISTANBUL TEXTIL, spol. s r.o.,  Mart in
JOZEF KMOTORKA, Topol6any
JOZEF KMOTORKA, Topoldany
Stuns PLUS spol. s r.o.,  Hol id
SIMAS PLUS spol. s r.o.,  Holfd
Stuns PLUS spol. s r.o.,  Hol id
SIMAS PLUS spol. s r.o.,  Hol i6
SIMAS PLUS spol. s r.o.,  Hol[6
HAGA spol. s r.o., Doln6 Ko6kovce - Puchov
HAGA spol. s r.o., Doln6 Kodkovce - P0chov
HAGA spol. s r.o., Doln6 Kodkovce - P0chov
HAGA spol. s r.o., Doln6 Ko6kovce - P0chov
HAGA spol.-s.r.o., Doln6 Kodkovce - P0chov
EMILIA DOCAROVA - MITEX, Turzovka
HORIZONT, spol. s r.o.,  Bratislava
NlLlU, s.r.o.,  Bratislava
lNG. PAVOL BECARIK, Spisskd Novd Ves

P100626111911197
P100627111911197
P/00628/1 le11l97
P100629111911197
P/00630/1 1911197
0/00631/1 1911197
P100632111el1197
P/00633/1 1911197
P/00634/1 1911197
P/00635/1 1911197
P/00636/1 1911197
P100637111911197
P/00638/1 1911197
P/0063e/1 1911197
P/00640/1 1911le7
P/00641/1 1911197
P100642111911197
P/00643/1 1911197
P100644111911197
P/00645/1 1911197
P/00646/1 1911197
P100647l11911l97

P/00648/1 1el\l97
P/00649/1 1911197
P/00650/1 1911197
P/00651/1 1911197
Plo06s2l11911l97
P/006s3/1 1911197
P100654111911197
P/00655/1 1911197
P/00656/1 1911197
P/o065Z11e11le7
P/00658/1 't911197

P/00659/1 1911197
P/00660/1 1911197
P/00661/1 1911197
P/00662/1 1e11le7
P/00663/1 1911197
P/00664/1 1911le7
P/00665/1 1911197
P/00666/1 1911197
P/0066211911197
P/00668/1 'te11l97

P/00669/1 1911197
P 10067011 1s11 197
P100671111911197N)(o
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Vli5ivky a dipky, polyamid, visk6zovf hodv6b, bavrna, poryuretdn, poryester
Tyl, polyamid, visk6zorn-i hodvdb, bavlna, polyester

lNG. PAVOL BECARIK, Spisskd Nov6 Ves
lNG, PAVOL BEcARIK, Spisskd Novd Ves
lNG. PAVOL BEcARIK, Spisskd Nov6 Ves
lNG. PAVOL BECARIK, Spi5skd Nov6 Ves
lNG. PAVOL BECARIK, Spisskd Novd Ves
lNG, PAVOL BECAR|K, Spisskd Novd Ves
LADISTAV WARGA, Trebatice
FORTE spol. s r.o., Nitra
FORTE spol. s r.o., Nitra
TRICOTBEST SLOVENSKO, spol. s r.o., Zvolen
Velkoobchod s textilom ORIN, NIMEX, s.r.o., Nitra
HORIZONT, spol. s r.o., Bratislava
TEXICOM -RTZ, s.r.o.,  RuZomberok
TEXICOM -RTZ, s.r.o., RuZomberok
TEXICOM -RTZ, s.r.o.,  RuZomberok
TEXICOM -RTZ, s.r.o., RuZomberok
TEXICOM -RTZ, s.r.o., RuZomberok
FrantiSek Strbakfa, cnocn
FLORELLA s.r.o., Vranov nad Toplbu
FLORELI-A s.r.o., Vranov nad Toptbu
FLORELLA s.r.o., Vranov nad Toplbu

FLORELTA s.r.o., Vranov nad Toplbu
FLORELLA s.r.o., Vranov nad Toplbu
ECQUISIT s.r.o., Vranov nad Toplbu

CM IMPORT - EXPORT, s.r.o., Bratislava
Hybler textil, s.r.o., SEMILY, eeskd republika
Anna KADUCOVA, Trnava
Jarmita DAViDKOVA - OnvioEK, Trutnov
Rendta Hromnkovd - REIK, Dubnica nlr'6hom
LONKA Piibor, a.s., PRfBOR, desk6 republika
LONKA Piibor, a.s., PRIBOR, eesk6 republika
LONKA Piibor, a.s., PRiBOR, Cesk6 republika
LONKA Piibor, a.s., PRiBOR, Cesk6 republika
PRAKTIK, s.r.o.,  Trnava
PRAKTIK, s.r.o., Trnava
PRAKTIK, s.r.o.,  Trnava
PRAKTIK, s.r.o., Trnava
ATTILA MOLNAR - Rimavskd Sobota
ATTILA MOLNAR - Rimavskd Sobota
KARPET HOLLAND, spol. s r.o., Veflgi SariS
KARPET HOLLAND, spol. s r.o., Vetk! Sari5
QUELLE, spol. s r.o,,  Bratislava
CBA, s.r.o,,  Bratislava
OTO - lng. Vladimir KozAk, Praha
DARINA SZABOVA - DARTEX. Bratislava

P100672111el1le7
P100673111el1le7
P100674111el1le7
P/0067s/1 19l1le7
P100676111911197
P1006771119111e7
P100678111sl1le7
P/00679/1 1el1le7
P/00680/1 1911197
P/00681/1 |el1ls7
P100682fi19flp7
P/00683/1 1el1le7
P/00684/1 1sl1l97
P/0068s/1 1el1le7
P/00686/1 1911197
P10068Z/11el1ls7
P/00688/1 1sl1ls7
P/00689/1 1911197
P/00690/1 1911197
P/0069U11el11e7
P/0069a11911197

P/00693/1 1911197
P/00694/1 1911197
P/00695/1 19l1le7

P/006e6/1 1911197
P/0069211sl11e7
P/00698/1 1911197
P/006e9/1 1sl1le7
P100700111911197
P100701111sl1197
P100702111911197
P100703111911197
P100704111911197
P100705111911197
P100706111911197
P100707111911197
Pl00708l11sl1le7
P100709111el1197
P100710111911197
P100711111911197
P100712111911197
P100713111911197
P100714111911197
P10071sl119J1ls7
P100716111911197
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S0pravy do ko6kov, visk6zorni hodvAb, polyimid + polyester
VSivand podlahov6 textilia KAROLOS
V5ivand podlahov6 rextitia KORSIN
VSivand podlahov6 textilia PAGAN

l{ctony, obrusy, vol6ny, polyester striZ, polyester hodvdb, bavlna
Dl6zkovri textilia BABILON, SAMBA, SAMBA KIDS, 1oo% potypropyl6n
DfaZkov6 textllia - plySovri beh0i PALMYRA, 10020 vlna
Pdnska a ddmska osobnd bielizei, tridkri a ko5ele, lOOo/o bavlna - roznofarebnd
Postelhd bielizei, 100% bavlna, rOznofarebnd, potla6en6
Bytov6 doplnky, prehozy, vank0Se, preSivky, visk6zorni hodv6b, polyesterorni hodv6b, bavlna, polyamid
Postelh6 tkaniny - povlakoviny, 10096 bavlna
Bavlndrske Satovky zo 100% bavlny
Bavfndrske Satovky zo 1OO% bavlny - l0hovan6 krepy
Postelh6 tkaniny zo 100% bavlny - l0hovan6 krepy
Postelhd bielizei zo 1e0% bavlny - s0prava, plachta
Ddmske bl0zky - rdznofarebn6, 100% polyester
Tkaniny zo 100% bavfny a textiln6 rnirobky z nich v rOznych farebnfch odtiehoch
Frot6 pletenina (94% bavlna/6% PES) a rnirobky z nei v i6znycn faiebnfch odtieioch
Detsk6 vreckovky - 100% bavlna
V5ivan6 priknivka LIMA - potra6en6, t-ARrsA jednofarebn6,
7Q% polyakrylonitrif2O% bavlna/l0% polyester ; + metraZ

Frot6 tkaniny zo 1oo% bavlny a rnirobky z nich v r6znych farebnfch odtiehoch
Tkaniny z 1oQ% bavlny uni a potlad - hladk6, po6esan6, s 0pravou krep
P6nska, ddmska, chlapdenskd a diev6ensk6 bietizeh zn. ANDRIE,
100% bavlna; 95% bavlna/S% lycra- 0plet

BELINDA, ORION, PRUTOS, FORMOSA, DIN G4, 100% bavlna - tkaniny a postelhd sopravy
Pdnske ko5ele, 100% bavlna - rOznofarebn6
Damaskovd postelh6 bielizei, 10eo/o bavlna
P6nske trenirky z tkaniny, 1OO% bavlna
Pono2ky 1 5-35% vtnat1141% potyester/30_50% akryl
PonoZky 100% bavlna
Pono2ky 50-70% bavtna/50-30% polyamid
PonoZky 7O-90% bavtna/3O-1 0% potyamid
BELINDA, ORION, PRUTOS, FORMOSA, DIN G4, 100% bavlna - tkaniny a posteth6 s0pravy
Frot6 tkaniny zo 100% bavlny a vfrobky z nich v r6znych farebnfch odtieioch
Frot6 pletenina (94% bavlna/6% PES) arnirobky ,nei, rOznych farebnfch odtieioch
Tkaniny zo 100% bavlny a textiln6 rnirobky z nictr v r6znych farebnyich oOtieiocn
P6nske, ddmske tridkd a polokosele, 100% bavlna - r6znofarebnd, potladend
P6nske koiele z tkaniny, 100% bavlna - r6znofarebn6, pofladend
Vpichovand textiln6 podtahovina - BLUES, 1OO% potypiopyt6n
V5ivan6 textilnd podlahovina - CONTOURE, 1OO% poiyumiO
BELINDA, ORION, PRUTOS, FORMOSA, DIN G4, 1oo% bavlna - tkaniny a postelh6 s0pravy
Pdnske koSele, 100% bavlna - rOznofarebnd
PonoZky, 80% bavlna/2O% polyamid
Frot6 pfetenina (94% bavlna/6% PES) a rnirobky z nej v roznych farebnfch odtiefroch



Vf robok Ziadatel ' Cislo certifikdtud-
J
o)
o)

o
x

(tl

I
l\)

t\)
!
I(,

(4)

@
(O
@

Frot6 tkaniny zo 100% bavlny a vfrobky z nich v rOznych farebnfch odtieioch
Tkaniny zo 100% bavlny a textiln6 rnirobky z nich v r6znych farebnfch odtieioch
Damaskovd postelhd bielizen, 100% bavlna
Priknfvka ARABELA - 2akArov6, CARMINKA - listovd, 100% visk6za
Vlasov6 tkanina, bavlna/polyester
Detskd priknivka ALKA, ADIA, vlasov6 vrstva lOO% polyakrylonitril
P6nska, chlapdensk6, d6mska, dievdenskd bielizei a tri6k6, bavlna/polyamid
P6nska, chlapdenskd, d6mska, diev6enskd bielizei a tridk6, 1OO% bavlna
Sypkovina, desand a mykand, r6znofarebn a, 100% bavlna
Tkaniny zo 100% bavlny a textiln6 vfrobky z nich v rOznych farebnyich odtieioch
Dltiikov6 textilia BABILON, SAMBA, SAMBA KIDS, 100% potypropyl6n
Dldikovri textflia - plySorni beh0i P A L M Y R A materidl : 100% vtna
Ko5ela p6nska, 65% polyesterl35% bavlna
DAmska blfzka, 98% bavlna/2% polyester - tkanina, r6znofarebnd
KESCHAN - kusov6 koberce a beh0ne, 100% polyamid
BAHAMIR - kusov6 koberce, 40% vlna/6oo/o akryJ
D6mske, p6nske a detsk6 tridkd a T - tri6k6, 100o/o bavfna - r6znofarebn6, potlad
HANKA - mydloui praci prd5ok
KASAK, TABRIS, KASHMIR, EKBATAN - dvojply5orni koberec - 100% vlnen6 priadza vo vlase
MESCHED, MAHAL - dvojply5orni koberec - 100% polypropyl6nov6 priadza vo vlase
KARUS - dvojply5orni koberec - 100% akrylov6 priadza vo vlase
KARUS - dvojply5orni koberec - 100% akrylov6 priadza vo vlase
MESCHED_, MAHAL - dvojply5orni koberec - 1OO% polypropyl6nov6 priadza vo vlase
KASAK, TABRIS, KASHMIR, EKBATAN - dvojply5orni koberec - 1OO% vlnen6 priadza vo vlase
Sypkovina, 6esan6 a mykan6, rOznofarebn 6, 10}o/o bavlna
DlaZkov6 textflia JEKOR, ostatnd Wrobky FREKVENT
P6nske ko5ele, 100% bavlna - rOznofarebn6
BAHAMIR - kusov6 koberce, 40o/o vlnal60% akryl
KESCHAN - kusov6 koberce a beh0ne, 100% polyamid
KARUS - dvojply5orni' koberec - 100% akrylov6 priadza vo vlase
KASAK, TABRIS, KASHMIR, EKBATAN - dvojplySorni koberec - 1\0o/o vlnend priadzavo vlase
MESCHED, MAHAL - dvojply5orni koberec - 1OO% polypropyl6nov6 priadza vo vlase
Jednolfcny 0pfet uni 8795 - 100% bavlna, pdnske, d6mske, chlap6. a diev6ensk6 o5atenie
Jemnorebroui 0plet 1/1 uni 8705 -100% bavlna, p6nske, ddmske, chlap6. a diev6. o5atenie
Jednolfcny 0plet uni 8750 - 100Yo bavlna, pdnske, ddmske, chlapd. a diev6ensk6 o5atenie
Detsk6 vfrobky - ko5ielky, zavinovadky, kodkov6 s0pravy, 100% bavlna BETA - biela
Detsk6 a dojdensk6 uirobky z potladen6ho 0pletu,
1 00 % bavl n a, 67 o/ob avln a/33 %vis k oza, 8,5o/obavl n a/ 1 5 % po lyam id

Detsk6 vfrobky - vloZky do zavinovadiek a kodikovfch s0prav,
100% bavlna Bedekan + rnipli 100% polyester

Dojienskd a detskd bielizefi - biela a potlad, 10oo/o bavlna - tkanina HAROLD
Sypkovina, 6esan6 a mykand, r6znofarebna, 100% bavlna
P6nska, d6mska a detskd bielizefi, 100o/o bavlna - potlad
Uplet 8718 - urdenf pre rnirobky Specifikovan6 KP, 1OO% bavlna - r6zne farebn6 odtiene
Upfet 8719 - urdenf pre vfrobky Specifikovan6 KP, 100% bavlna - r6zne farebn6 odtiene
Uplet 8734 - urdenf pre uirobky Specifikovan6 KP, 50% bavlna/sO% MICRO-MODAL
Uplet 8760 - urdenf pre rnirobky Specifikovan6 KP, 62,40/0 bavlna/37,6% viskoza

DARINA SZABOVA - DARTEX, Bratislava
DARINA SZABOVA - DARTEX, BTAI|SIAVA
TESCO STORES SR, a.s., Bratislava
lNG. PAVOL BECARIK, Spisskd Nov6 Ves
lNG. PAVOL BEcAR|K, SpiSskA Novd Ves
lNG. PAVOL BEcARIK, SpiSskA Novd Ves
ANTON ADAMUS - AMAZONKA. Zilina
ANTON ADAMUS _ AMMONXA, ZiI iNA
ANNA VISNEVSKA, PTesov
ALL PRODUCT TRADING spol. s r.o., Bratislava
FORWARD PROFIT, s.r.o., PovaZsk6 Bystrica
FORWARD PROFIT, s.r.o., Pova2sk6 Bystrica
Dr. Anna HOMZOVA, Pre5ov
HASSO SLOVENSKO, spol. s r.o., Ko5ice
INTEX a.s., Liberec, eeskd republika
INTEX a.s., Liberec, 6esk6 republika
Paed. Dr. M6ria Stielcov6 - Lima boutique, KriZovany
SETUZA Bratislava, spol. s r.o., Trnava
DOWO T s.r.o., Ndm65t n/Oslavou, Cesk6 republika
DOWO T s.r.o., N6m65t n/Oslavou, eeskd republika
DOWO T s.r.o., Ndm65t n/Oslavou, Cesk6 republika
LADISI-AV TOTH - DECORA, Dunajsk6 Streda
IAD|SLAV TOTH - DECORA, Dunajskd Streda
LADISI-AV TOTH - DECORA, Dunajsk6 Streda
LADISLAV TOTH - DECORA, Dunajsk6 Streda
LADISLAV TOTH - DECORA, Dunajsk6 Streda
BoZena Noskov6 BONO, Trnava
lNG. PAVOL BECARIK, Spisska Nov6 Ves
lNG. PAVOL BECAR|K, Spisskd Novd Ves
FORWARD PROFIT s.r.o., PovaZskd Bystrica
FORWARD PROFIT s.r.o., Pova2sk6 Bystrica
FORWARD PROFIT s.r.o., Pova2skii Bystrica
TESCO STORES SR a.s., Bratislava
TESCO STORES SR a.s., Bratislava
TESCO STORES SR a.s., Bratislava
TESCO STORES SR a.s., Bratislava

TESCO STORES SR a.s., Bratislava

TESCO STORES SR a.s,, Bratislava
TESCO STORES SR a.s., Bratislava
GALTOP - EDIN, spol. s r.o., PovaZskd Bystrica
EDIN s.r.o., PovaZskd Bystrica
PLEAS, a.s., Havl(6k0v Brod, Cesk6 republika
PLEAS, a.s., Havlidkiv Brod, Cesk6 republika
PLEAS, a.s., Havlidk0v Brod, Cesk6 republika
PLEAS, a.s., Havlidkiv Brod, eesk6 republika

P100717111911197
P100718111911197
Ploo7191119l1l97
Ploo720l11911l97
P100721111911197
Pl0o722l11el1le7
P100723111911197
P100724111911197
P100725111911197
P100726111911197
Ploo727l119l1l97
P100728111911197
Pl0o72el11el1l97
P100730111911197
P100731111911197
Ploo732l11911l97
P100733111911197
Ploo734l119l1ls7
P100735111911197
P100736111911197
Ploo737l119l1l97
P100738l11el1le7
Plao739l119J1l97
Ploo740l119l1l97
Pl0o741l11911le7
Ploo742l119l1l97
P100743111911197
P100744111911197
Plo074sl119l1l97
Ploo746111sl1l97
P100747111911197
Pl0o748l11el1l97
P10074el11el1ls7
P/00750/1 1911197
Ploo751l119l1l97
Pl0o752l1't911197

Plool753l119l1l97

P100754111911197
P1007ssl1lel1l97
P100756111s|1197
Pl0o7s7l119l1l97
P1007sgl11el1l97
P100759111911197
P100760111911197
P100761111911197(J)

-!



G)
lU Vfrobok Ziadatel' Cislo certifik6tu

sqx
x
5
o,
o)

o
x

(tl

I
1\)

lU{
I

6)
(r)

(o
(O
@

Uplet 8762 - urdenli pre uirobky Specifikovan6 KP, 50% bavlna/s0% MICRO-MODAL
Upfet 8755 - urdenyi pre uirobky Specifikovan6 KP, 56% bavlnal4% mel6 priadza(baffS)
Upfet 8761 - urdenf pre uirobky Specifikovan6 KP,45,6%bavlnat54,4%mel6 priadza(ba/Vs)
Uplet 871 1 - ur6enf pre uirobky Specifikovan6 KP, 100% bavlna - r6zne farebn6 odtiene
Uplet 8722 - urdenf pre uirobky Specifikovan6 KP, 100% bavlna - rdzne farebn6 odtiene
BAHAMf R - kusov6 koberce, 40% vlnal60% akryl
KESCHAN - kusov6 koberce a beh0ne, 100% polyamid
Tkan6 podlahov6 textilia BRIXON
V5[vand podlahovd textflia KAROLOS
V5ivan6 podlahov6 textilia KISIR
V5[vanii podlahov6 textilia KORSIN
V5fvan6 podlahov6 textflia PAGAN
V5ivand podlahovd textilia KITPUR
V5[vand podlahov6 textilia PALOS
Detskd a doj6ensk6 o5atenie z tkaniny aj s potladou, 100% bavlna

lRlet a detsk6 pleten6 rnirobky, 100% polyakrylonitril

lnlet a detskd pleten6 nirobky, 100% bavlna
Uplet a detsk6 pleten6 u/robky, bavlna/polyamid - 90/10, 86114
Detslqi a doj6enshi pan6uchovli tovar bavlna/polyamid 90/10, 80120
- nohavice, podkolienky, ponoZky
Detshi a dojdenskyi pan6uchorni tovar, polyakrylonitri l/polyamid
- nohavice, podkolienky, ponoZky
Detshi a dojdenshi panduchoui tovar, 100% bavlna - nohavice, podkolienky, ponoZky
Jednolicny fplet uni 8750 - 1OO% bavlna, pdnske, d6mske, chlap6. a dievdensk6 oSatenie
Jemnorebroui 0plet 1/1 uni 8705 - 100% bavlna,
pdnske, d6mske, chlap6ensk6 a dievdensk6 o5atenie
Uplet 8734 - urdenf pre uirobky Specifikovan6 KP, 50% bavlna/sO% MICRO-MODAL
P6nske, d6mske, detsk6 a doj6ensk6 pleten6 rnirobky, 100% bavlna -r6znofarebn6, potladen6
D6mska elastickd osobnA bielizei, 80-90% polyamid/1 f20% elastan/lycra
D6mska elastick6 osobnd bielizeh, 90-94% bavlna/4-6% polyamid/6% elastan
D6mska elastick6 osobn6 bielizefi, 7*9Oo/o polyamid/6-9% bavlna/5-1'l% elastan
D6mska osobn6 bielizei, 100% polyamid
Ddmska osobn6 bielizei, 42% bavlnal5O% polyesterli% polyamid/3% elastan
P6nska ko5ela flanelov6, 100% bavlna - rdznofarebn6, potlad
MESCHED, MAHAL, dvojply5oui koberec - 1AO% polypropyl6nov6 priadza vo vlase
KASAK, TABRIS, KASHMIR, EKBATAN - dvojplySo4i koberec - 1O0o/o vlnend priadza vo vlase
KARUS - dvojplySovf koberec - 100% akrylovd priadza vo vlase
Frot6 pletenina (94% bavlna/6% PES) a uirobky z nej v rdznych farebnfch odtieioch
Frot6 tkaniny zo 100% bavlny a vfrobky z nich v r6znych farebnyich odtiefioch
Sypkovina, desand a mykand, r6znofarebna,lO0% bavlna
Detskd plienky (7Ox7O,80x80cm), detskd osu5ka (90x100cm), 100% bavlna
Frot6 tkaniny zo 100% bavlny a vlirobky z nich v r6znych farebnfch odtieioch
Frot6 pletenina (94% bavlna/6% PES) a uirobky z nej v rOznych farebnyich odtief,och
Tkaniny zo 100% bavlny a textiln6 uirobky z nich v rdznych farebnyich odtiefioch
Detsk6 vreckovky - 100% bavlna
BELINDA, ORION, PRUTOS, FORMOSA, 100% bavlna - tkaniny a postelh6 s0pravy
KASAK, TABRIS, KASHMIR, EKBATAN - dvojply5ovli koberec - 1oo% vlnend priadzavo vlase

PLEAS, a.s., Havli6k0v Brod, eesk6 republika
PLEAS, a.s., Havli6k0v Brod, desk6 republika
PLEAS, a.s., Havlidk0v Brod, Ceskd republika
PLEAS, a.s., Havli6kiv Brod, Cesk6 republika
PLEAS, a.s., Havlidkirv Brod, Ceskd republika
SLOVAK - INTEX, s.r.o., Bratislava
SLOVAK - INTEX, s.r.o., Bratislava
SLOVAK - INTEX, s.r.o., Bratislava
SLOVAK - INTEX, s.r.o., Bratislava
SLOVAK - INTEX, s.r.o., Bratislava
SLOVAK - INTEX, s.r.o., Bratislava
SLOVAK - INTEX, s.r.o., Bratislava
SLOVAK - INTEX, s.r.o., Bratislava
SLOVAK - INTEX, s.r.o., Bratislava
LOANA SLOVAKIA, spol. s r.o., Turia n/Bodvou
LOANA SLOVAKIA, spol, s r.o., Turfia n/Bodvou
LOANA SLOVAKIA, spol. s r.o., Turfra n/Bodvou
LOANA SLOVAKIA, spol. s r.o., Turia n/Bodvou

LOANA SLOVAKIA, spol. s r.o., Turia n/Bodvou

LOANA SLOVAKIA, spol. s r.o., Turia n/Bodvou
LOANA SLOVAKIA, spol. s r.o., Turia n/Bodvou
HELIOS spol. s r.o., Bratislava

HELIOS spol. s r.o., Bratislava
HELIOS spol. s r.o., Bratislava
DEKOR - Knop R6bert, Zilina
UPAVAN SLOV, spol. s r.o., Bratislava
UPAVAN SLOV, spol. s r.o., Bratislava
UPAVAN SLOV, spol. s r.o., Bratislava
UPAVAN SLOV, spol. s r.o., Bratislava
UPAVAN SLOV, spol. s r.o., Bratislava
FUN - DANGS, :pol. s r.o., Banskd Bystrica
lNG. PAVOL BECARIK, Spi5skd Nov6 Ves
lNG. PAVOL BEcARIK, Spisska Nov6 Ves
lNG. PAVOL BECARIK, Spi5sk6 Novd Ves
lNG. PAVOL BECARIK, Spisskd Nov6 Ves
lNG. PAVOL BECARIK, Spisskd NovS Ves
tNG. PAVOL BECARIK, Spisska Nov6 Ves
lNG. PAVOL BECARIK, Spisska Nov6 Ves
UNIONTEX TRADE s.r.o.,  Trendin
UNIONTEX TRADE s.r.o.,  Trencin
UNIONTEX TRADE s.r.o.,  Trendin
UNIONTEX TRADE s.r.o.,  Trendin
UNIONTEX TRADE s.r.o.,  Trendfn
JUTEKO Zil ina spol. s r.o.,  2i l ina

P100762111911197
P/00763/1 1el1l97
P100764111el1le7
P100765111e11197
P100766111e11197
P100767111el1le7
Ploo7681119l1l97
P/0076e/1 1sl1l97
P100770111911197
P100771111911197
Ploo772111911ls7
P100773111911197
P1007741119111e7
P100775111911197
P1007761119111s7
P100777111911197
Ploo778111911l97
P100779111911197

P100780111911197

Ploo781l11el1l97
P100782111911197
Ploo783l11el1l97

P100784111911197
P100785111911197
0/00786/1 1911197
P100787111911197
P/00788/1 1el1le7
Ploo789l11911l97
P100790111911197
P100791111911197
P100792fi1gfi197
P100793111911197
P100794111911197
Pl007e5fi1eflle7
P/oo7e6/1 19l1le7
Pl0o7e7l11el1le7
Pl00798l11sl1le7
P/007ee/1 1911le7
P/00800/1 1911197
P/00801/1 1911 197
P100802fi1gfi197
P//00803/1 1el1l97
P/00804/1 1911197
P/00805i 1 1911197
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KARUS - dvojply5ovf koberec - 100% akrylov6 priadza vo vlase
MESCHED, MAHAL - dvojply5oui koberec - 100% polypropyl6nov6 priadza vo vlase
MESCHED, MAHAL - dvojply5onj' koberec - 100% polypropyl6novd priadza vo vlase
KARUS - dvojply5ov! koberec - 100o/o akrylovd priadza vo vlase
KASAK, TABRIS, KASHMIR, EKBATAN - dvojply5o4i koberec - 100% vlnen6 priadza vo vlase
KASAK, TABRIS, KASHMIR, EKBATAN - dvojply5ovf koberec - 100% vlnend priadza vo vlase
MESCHED, MAHAL - dvojply5ou/ koberec - 100% polypropyl6nov6 priadza vo vlase
KARUS - dvojply5ovf koberec - 100% akrylovd priadza vo vlase
KARUS - dvojply5ovf koberec - 100% akrylov6 priadza vo vlase
MESCHED, MAHAL - dvojply5oui' koberec - 100% polypropyl6nov6 priadza vo vlase
KASAK, TABRIS, KASHMIR, EKBATAN - dvojply5orn/ koberec - 1OO% vlnen6 priadza vo vlase
Podlahovd textilia POLYPROPYLEN, 1O0Yo polypropyl6n
Podlahovd textilia ACRYL, 100% polyakrylonitril
Upet 8734 - ur6enyi pre rnirobky Specifikovan6 KP, 50% bavlna/50% MICRO-MODAL
Jemnorebroni 0plet 1/1 uni 8705 - 100% bavlna,
pdnske, d6mske, chlap6ensk6 a dievbensk6 o5atenie

Jednolicny 0plet uni 8750 - 100% bavlna,
pdnske, d6mske, chlapdensk6 a dievdensk6 o5atenie

MARS (RlO, TRAVA) - v5ivan6 textiln6 k$ina, 1OO% polypropyl6n
BONANZA - v5ivand textiln6 krytina, 1OO% polypropyl6n
(BONN, KOSMOS, LUXOR, MYST|QUE, SptRtT, TRtLtNE)

HOUSTON (AT1-AS) - v5ivand textilnd krytina, 100% polypropyl6n
METRO - vSlvand textilnA krytina, 100% polyamid
ONNA, SCAI.A, SPARTA, PRIMERA, FLORAL, ROMA

ONYX - tkanf dvojply5oui koberec, 100% vlna
(Saphir, Kashbach, Keshan, Kabir, Diamant, Eherald, Briliant)
PANAMA (SILHOVETTE, VALENCIA) - 100% polyamid, v5fvan6 textiln6 krytina
FERGHANA - tkanf koberec, 100% polypropyl6n
SUNNY (RHODOS, SENATOR) - 100% polyamid, vSivand textilnd krytina
KONIA - tkanf ply5oui koberec, 100% polypropyl6n
(tNDIGO, OLTIME, ARCAD|A, FORTUNA, PALLAZ7.O )

PRINT (RUNNER) - v5ivan6 textilnd krytina, 100% polyamid
ACRYL ART - tkanf dvojply5oui koberec, 100% polyakrylonitril
TuniS OASKHAND) - tkanli koberec, 100o/o visk6za
Tf BET - tkanf, rudne viazany koberec, 100% vlna
JAZZ - vpichovand textiln6 krytina, 100% polypropyl6n
GOLDRACE,CONCOR D, BOEI NG,HARS,TRIO, DOVRA, FORZA

V5ivand textilnd podlahovd krytina BOMBAY, vlasovd vrstva 50% polyamidl50% polypropyl6n
KASAK, TABRIS, KASHMIR, EKBATAN - dvojplysorni'koberec - 1OO% vlnend priadza vo vlase
MESCHED, MAHAL - dvojplySorni koberec - 1OO% polypropyl6nov6 priadza vo vlase
KARUS - dvojply5ovf koberec - 10Qo/o akrylov6 priadza vo vlase
PonoZky, 7 5% bavlnal2i% polypropyl6n
PonoZky, 30 % bavl n a/ 1 7 % poly propylen/SO % polyester/3 % akryl

JUTEKO Zil ina spol. s r.o,,  Zi l ina
JUTEKO Zil ina spol. s r.o.,  Zi l ina
VE - TEX, spol. s r.o., Bratislava
VE - TEX, spol. s r.o., Bratislava
VE - TEX, spol. s r.o., Bratislava
KAMIL DURIS - AMAZONKA, Zi l ina
KAMIL bUNIS - AMAZONKA, ZiI iNA
KAMrL DUnrS - AMAZONTn, Zit ina
PETER KUDLAE - PODEX, TTNAVA
PETER KUDLAE _ PODEX, TTNAVA
PETER KUDLAC - PODEX, ZiIiNA
ENTITY, s. r. o., Dunajskd Streda
ENTITY, s. r. o., Dunajsk6 Streda
OD PRIOR STRED a.s., Banskd Bystrica

OD PRIOB STRED a.s., Bansk6 Bystrica

OD PRIOR STRED a.s., Bansk6 Bystrica
VE - TEX, spol. s r.o., Bratislava

VE - TEX, spol. s r.o., Bratislava
VE - TEX, spol. s r.o., Bratislava

VE - TEX, spol. s r.o., Bratislava

VE - TEX, spol. s r.o., Bratislava
VE - TEX, spol. s r.o., Bratislava
VE - TEX, spol. s r.o., Bratislava
VE - TEX, spol. s r.o., Bratislava

VE - TEX, spol. s r.o., Bratislava
VE - TEX, spol. s r.o., Bratislava
VE - TEX, spol. s r.o., Bratislava
VE - TEX, spol. s r.o., Bratislava
VE - TEX, spol. s r.o., Bratislava

VE - TEX, spol. s r.o., Bratislava
VE - TEX spol. s r.o., Bratislava
lNG. CYRIL MASCUK, Vranov nad Toplbu
lNG. CYRIL lr,tRSCUX, Vranov nad Toplbu
lNG. CYRIL MAS6UK, Vranov nad Toplbu
EVA MAKoVIeoVA - EVA, Dubnica nad Vdhom
EVA MAKOvtCOvA - EVA. Dubnica nad Vdhom

P/00806/1 1911197
Plo08o7l11el1le7
P/00808/1 1911le7
P/0080s/1 1el1le7
P/0081 0111911197
P/00811111e111e7
P/0081 2111911197
P/0081 3111el1197
P/0081 4111911197
P/0081 5111911197
P/0081 6111911197
P/0081 7111911197
P/0081 8111911197
P/0081 9111sll197

P1008201119111e7

P100821111911197
Plo0822rt1911ls7

P100823111s|1197
P100824111911197

Ploo82sl11el1le7

P100826111911197
P100827111911197
Ploo828l119l1ls7
P100e29111911197

P/00830/1 1el1l97
P/00831/1 1911197
P 10083211 1911 197
P/00833/1 1911197
P100834111e|1197

P/00835/1 1911197
P/00836/1 1911197
P 100837 l11el1 le7
P/00838/1 1911197
P/00839/1 1911le7
Plo084ol11el1le7
P100841111911197
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Pre publikovanie pripravila lng. Vatdria eapekovd, VIITCH-CHEMtTEX spo/. s r.o. Zilina, Slovenskd repubtika



sYMpoztA n KoNFERENcIE

KONFERENCIA O OBCHODOVANI, KVALITE A EKOLOGII
V TEXTILNOM A ODEVNOM PRIEMYSLE

Conference on marketing, quality and ecology in texti le
and clothing industr ies

Sestdk, J., Capekovd, V.

VUTCH-CHEM\TEX spo/. s r.o., Zilina, S/ovenskd repubtika

V dioch 21 .-22. aprila 1998 sa v Dome techniky
ZS VTS 2ilina uskutodnila konferencia na t6mu ,,Kvali-
ta a ekol6gia v obchode s textilom a odevami".

Konferenciu organizovala Slovensk6 obchodnd
a priemyselnd komora, Regiondlna komora Zi l ina
v spoluprdci s Asocidciou textiln6ho a odevn6ho prie-
myslu 9R u Trendine a Vfskumnyi fstav textilnej ch6-
mie VUTCH-CHEMITEX spol .  s  r .o .  v  Z i l ine.

Konferencie sa z06astnilo 56 odbornfkov z textilnej
a odevnej vfroby zo Slovenska, Polska a Rakuska.

Nosnfmi t6mami konferencie bol i

- aktudlne podmienky v medzindrodnom obchode
s textilom a odevami vrdtane colnfch predpisov

- prlprava text i ln6ho a odevn6ho priemyslu na
vstup do EU

- podmienky certifikdcie vyirobkov s d6razom na
humdnnu ekologiu a ochranu spotrebitel'a

- vyuZitie vlisledkov vfskumu a vyivoja pre zvyi5e-
nie konkurencieschopnosti slovensk6ho textiln6-
ho a odevn6ho priemyslu

- technologick6 podmienky vfroby pre zvyi5enie
dirazu na ochranu Zivotn6ho prostredia a pod-
mienky sk0Sania uirobkov s d6razom na hodno-
tenie obsahu zdraviu Skodlivfch ldtok.

Program medzindrodnej konferencie bol rozdelenf do
dvoch dn[, v ktonich odzneli nasledovn6 predna5ky:

21 . aprfl 1998

1. Otvorenie konferencie
Ing. Ji ln Mi5ura
riaditel '  SOPK RK Zi l ina

2. Problematika zadlefiovania slovensk6ho textil-
n6ho a odevn6ho oriemyslu do EU
Ing. Jaroslav Kubedka
generdlny tajomnik ATOP SR Trendin

3. Podmienky osveddovania p6vodu tovaru so
zameranim na textil a odevy
Katarlna Machovi6ovd
SOPK nx Zi l ina

34

4. Coln6 predpisy nie su prek62kou obchodu
Judr. J0l ius Chudfk, Helena Siddkovd
Colnf urad Zitina

5. Situdcia v dovoze a vfvoze textfli i a odevov
v rdmci SR
Ing. Du5an.Gajd[Sek
riaditel' TEUTOP Trencln

6. Prispevok vfskumu a vfvoja, sk05obnictva
a ekologickej vfroby k roz5ireniu kvalitneho
obchodu s textilom a odevami
Ing. Jozef Sest6k, CSc.
r iaditel 'VUTCH-CHEMITEX spol. s r.o. Z, l ina

7. Ziisady syst6mu certifikdcie textilnfch vfrobkov
v Polsku
Mgr. inZ. Miroslav Omat, prof. Stefan Brzeziiski, DrSc.
f lMW Lod2, Polsko

8. Legislatfva pre certifikdciu v SR, sfdasnost
a buducnost
Ing. Viktor Missbacil'r, CSc., Ing. Jozef Sestdk, CSc.
VUTCH-CHEMITEX spol. s r.o. Zi l ina

9. Vfrobnd ekologia textilndho zo5lachtovania
Ing.  Mi lan Krd l ik ,  CSc.
VUTCH-CHEMITEX spol. s r.o. Zalina

10.Vplyv emisi l  z kobercov na kval i tu ovzdu5ia
interi6rov
Doc. lng. Pavol Hodul, CSc.
STU CHTF Bratislava

1 1 . Sk0senosti In5titritu pri oznadovanI obsahu
karcinog6nnych am[nov, od5tiepenfch z azotar-
bfv
InZ. W. Kup5, InZ. P. Kazimiersky, InZ. A. Stawska
llMW Lod2, Polsko

1 2.Antibakteridlne textiln6 vfrobky, prlnos pre
humdnnu ekologiu
Ing. Eva Spevdrovd, Ing. Viera Kabdtovd
VUTCH-CHEMITEX spol. s r.o. Zit ina

13. Syst6my environmentdlneho hodnotenia v textil-
nom priemysle
Ing. Peter Jergu5, Ing. Anna Dubnickd
VUTCH-CHEMITEX spol. s r.o. Zi l ina
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22 .4 .1998

1. Informadn6 sluZby v text i le s d6razom na zo5-
lachtovanie
Ing. Valeria eapekovd
VUTCH-CHEMITEX spol. s r.o. Zi l ina

2. Problematika sk05ania text i l i i  podla syst6mu
6xo-reX standard
Dr. Erich Zippel
r iaditel '  OTI Wienn, Rakusko

3. Azofarbivd - hodnotenie Skodlivosti v textfli6ch
pri certifikacii vfrobkov
Ing. Matej Pol l6k, Ing. Rendta Polldkov6
VUTCH-CHEMITEX spol. s r.o. Zi l tna

4. Analytick6 metody pre skfSanie obsahu aryla-
mlnov a pesticldov v textilnfch a odevnfch
vyirobkoch
Ing. Blanka Sestdkovd, Mgr. Alexandra Mayerovd
VUTCH-CHEMITEX spol. s r.o. Zi l ina

5. Oznadovanie zvy5kov chlororganickfch pestici-
dov v textilnfch vfrobkoch
f nZ. A. Stawska, lnZ. P. Kazimiersky
f f MW Lod2, Polsko

6. Humdnno-ekologick6 kvalita textilnfch vldken
Ing. Olga Durdovd,CSc.
VUCHV a.s. Svit

Medzi najzaujimavejSie vyst0penia patril i predn65-
ky Ing. Jaroslava Kubecku, gener6lneho tajomnlka
ATOP SR, ktorf detailne analyzoval pozitfva a nega-
tfva s06asnej pozicie slovensk6ho a textiln6ho prie-

myslu v medzindrodnom kontexte a podciarkol vf-
znam integrdcie do EU.

Z medzindrodn6ho hl'adiska boli zaujimav6 najmd
vystripenia Mgr. InZ. Miroslava Ornata z Instytutu in-
Zinierii materialov wlokienniczych v N-od2i, ktorf infor-
moval o situdcii v polskom textilnom a odevnom prie-
mysle, najm6. s ohl 'adom na pripravu cert i f ikdcie
a pri jat ie do EU.

Riaditel '  Rakfskeho text i ln6ho in5ti tr i tu vo Viedni
Dipl. Ing. Dr. Erich Zippel detailne informoval o europ-
skom certifikacnom syst6me OKO-TEX Standard, kto-
ril je zaloleny na hodnotenf humdnno-ekologicklich
vlastnosti textilnfch vfrobkov s d6razom na ochranu
spotrebitelh.

Ing. Jozef Sestdk, CSc., r iaditel '  VUTCH-CHEMI-
TEX spol. s r.o., v profile fstavu informoval o vlisled-
koch vfskumu a nivoja, ako aj o cinnosti Stdtnej skri-
Sobne SKTC-1 19, ktor6 m02u prispiet k zvf5eniu
u rovne kon ku ren ciesch opnosti tuzemsklich vf robcov.

Vo vystripeniach d'al5fch odbornikov rezonovali naj-
md aspekty ochrany 2ivotn6ho prostredia a dloveka
pri vfrobe a uZlvanltextilnfch a odevnfch vfrobkov.

Konferencia nadviazala na dlhorocnu tradfciu tex-
tilnfch konferencif poriadanfch v Ziline aj v minulos-
ti. Predpokladdme, 2e v tejto tradfcii sa bude d'glej
pokracovaf. za vfznamnej podpory SOPK RK v Zili-
ne aj vzhl'adom na to, Ze textil je v medzindrodnom
obchode st6le povaZovany za citlivti poloZku.
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vVnoBNA EKoLocrA TEXTU-I,IEHo zoSrncniovANrA
Manufacturing ecology of texti le f inishing

Krdl ik, M.

VIJTCH-CHEM\TEX spo/. s r.o. Zilina, S/oyenskd republika

Mdloktor6 slovo je v sfcasnosti tak casto pouZiva-
nd nielen v technickej ale aj v spolodenskej konver-
z6cii ako ekologia.

Ekologia, v strudnej definfcii je nduka o vztahoch or-
ganizmov k Ziv6mu a/ alebo neZiv6mu prostrediu,
k okoliu. Tieto vztahy bez zdsahu cloveka s0 v ekolo-
gickej rovnovdhe.Td je zalolend na prirodzenfch fun-
kcidch samoregul6cie medzi r6znymi prvkami biozo-
ny. Ludstvo , ,,civiliza6ne" zabezpeduj0c si svoje Zivotn6
potreby, vedome ovplyvnuje, naru5uje t0to rovnovdhu
masivnym znecistovanim svojho Zivotn6ho prostredia.
Zjednodu5ene vyjadren6, I'udskA dinnost kald,i zdroj
z prirody premeni sa v odpad pre prfrodu.

To je priklad aj textilnej rniroby, civilizacnej nutnosti.
Jednotlive dldnky tejto I'udskej cinnosti zndzornuje
sch6ma d. 1 .

Lokal iz6cia ekologickfch probl6mov v text i lnom
zo5l'achtovani

I vfrobnd ekologia,
v5eobecn6 principy ekologickrich inovdcii, ktor6 su vf-
znamn6 pre vfrobn0 prax:
- uplatnovanie inteligentnyich ekologicklich postu-

pov v technologiach f i lozofiou vyhl ibat sa el imi-
novat zhodnocovat.

zdroje

recentn6 fosilne

00
vliroba vl6kien

00
mechan ick6 technologie

uiroby textilu

00
fyzik6l no-chemick6 technologie

niroby textilu a textiln6ho
zoSl'achtovanie

00
niroba textilu

0Zitkov6ho, tech nick6ho

00
trh predaj

00
spotreba, uZivanie

00
likviddcia

technickd informovanosf
e ekologickd bi lancia

o tech nicko-ekolog ick6
poznanie a konanie

globdlne

6 vplyv € rozhodnutia

lok6lne

o legislatfvne pravid16

porusovanre
ekologickej
rovnov6hy

ekolog ickd uvedomelost

r pristup mangementu
r individudlne cftenie

vzduch
pdda
voda

Sch6ma d. 1 Cyklus textilnej vyiroby
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- optimalizovanie technologickyich tokov v identite eko-
logickej technickej-ekonomickej (socidlnej) kvalite

- redukovanie (vstupov)spotreby vody zataZovanie
odpadovfch vod spotreby energie d6vkovanie
chemikdl i [ ,

-  recyklovanie, zniZovanie produkcie odpadov,
- bezpecnost a ochrana zdravia, soci6lne pracovn6

prostredie,
- skladovanie, chemikdl i i ,  manipuldcia.
I  hum6nna ekologia
- moZn6 udinky textilu na I'udskri pokoZku a organiz-

mus (vplyv Ipravdrensk6ho efektu),
- legislatfvne a dobrovolh6 kontrolovanie ekologic-

kfch vplyvov marketingovy ndstroj.

Ako uskutocnovat uiber ekologicky priaznivyich che-
mickfch produktov?

V5eobecne vyznaden6, zo5l'achtovanie sa deje cez
transportovanie 0cinnej chemikdlie z vhodn6ho pros-
tredia na textilnf substrdt, alebo neZelanej latky z tex-
tiln6ho substrAtu do zo5l'achtovacieho m6dia, ktonim
je zvdcSa voda. Bud' teda zal.alime ,,ch6miou" textf-
liu alebo prostredie, ale vldy Zivotn6 okolie.

El imin6cia chemickfch produktov na text i lnom
substr6te (farbiv6, TPP pre povrchov6 upravy)

Uplatnuje sa v5eobecne toxikologick6 hodnotenie
podl'a LDus:

<25 mg.kg-t vel'mijedovatd tetka
25 a2 2OO mg.kg-t jedovatd
200 aZ 2000 mg.kg-t stredne jedovatA
> 2000 mg.kg-t neklasifikovana, neprejavuje

sa toxicita.

elimindcia
nerozpustnlich
podielov

bioelimindcia
- odburanie
- adsorpcia

na kale

jedovatost
pre vodn6
toky

Zo Studia cca 4 500 obchodnfch znadiek farblv sa
stanovili hodnoty LD5s:

82%
1 0 %

7 o/o

1 %
0 %

> 5000 mg.kg-'
2000 5000 mg.kg-'
250 2000 mg.kg-'
< 250 mg.kg-1
< 100 mg.kg-l

Je to upokojtica Statistika, ak sa neprodukuju pr6-
ve textiln6 vyirobky vyfarben6 s farbivami do tfch
10 %, a teda s vedom(m, 2e v iac menej  sa Skodi
spotrebitel 'ovi ( formaldehyd, monom6ry), ktor6 su
zvAc5a Skodliv6.

Senzibi l izuj0ci vplyv chemik6l i [ , ,zaf ixovanych" na
textflidch sa neustdle Studuje, dokazuje, ohranicuje
pripu stnyim i kon centrdciam i.

E l imin6cia chemickfch produktov z  odpado-
vfch v6d

Pre orientdciu chovania sa v tomto smere m62e slu-
Zit poznanie postupu cistenia v odpadovfch vod6ch
(sch6ma e .2 ) .

Prakticky povedan6, text i lnf chemik musi konat
podl'a pokynov vodohospoddra v harmonii dosiahnut
predpfsan6 hodnoty kanalizacn6ho poriadku.

l.Anorganick6 nedistoty - alkdlie, kyseliny (pH), elek-
trolyty; oxidadno redukdn6 cinidla

2.Ldtky sposobujfce zvy5enie BSK.
- lahko, dobre odb0ratelh6:

Skroby, rastlinn6 oleje a tulqy, ,,mdkk6" tenzidy
(dane Strukt0rou hlavne hydrof6bneho retazca),

- taZko, pomaly odburatel'n6:
ov6[ tuk, modifikovanf Skrob, PVA, rafinovan6
minerdlne oleje,, , tvrde" tenzidy.

f(analfza, bilancia)

bioplyn

anerobne
odb0ranie
(ane16bna
toxicita)

vydirenf kal + bioakumuldcia

Sch6ma 6.2 Cistenie odpadovfch vdd
€

cistd
odpadovd

voda

1-rono" ;

l''"*ili::""1
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Tieto l6tky sa m6Zu chovat idedlne na biologickom
stupni distenia lzn., 2e biologickf stupen rozkladu
v zdvislosti od doby zdrlania prebehne do poZa-
dovanej kvality vydistenej odpadovej vody. Mohli ba
sa priamo vypti5tat do vodnfch tokov, keby:
- na svoj rozklad nepotrebovali kyslfk, cim ohro-

zuju Zivot vodnfch 2ivo6ichov a rastlfn, ,,umftvu-
j0" vodnf tok

- nespOsobovali zdbranu prestupu, rozpustnosti
kyslika (povrchovd aktivita tenzidov, olejov6 fil-
my,,mastn6t"), sprievodn6 negativne javy (odpa-
rovanie, penivost.. .)

- nevytvdrali rozkladn6 produkty, ktor6 su priamo
toxick6 pre vodn6 Zivodichy (napr. oxyetylova-
n6 akylfenoly)

3. Latky biologicky taZko odb0ratelh6

Farbivd, OZP, vodn6 polym6rne disperzie, ,,tudne"
TPP, tvrd6 tenzidy

M62u zatalit vydistenf odpadovri vodu alebo sa
akumulovat na Zivnom kale.

4.Latky nevhodn6 na biologick6 distenie

formaldehyd, chlorovan6 organick6 ldtky, organo-
kovov6 zlfdeniny, ...

Reguldrni uirobcovia chemichich produktov sa pre-
javujrl k spotrebitelbvi, textiln6mu chemikovi, s dos-
tatocnyim ekologickfm chovanim. S obchodno-tech-
nickfm servisom, dobrovolhe, v niektonich krajindch
povinnne disponujI ekologickfm servisom. Minimdl-
ne to dokazuj0 udajmi v bezpednostnlich listoch na
vlirobok, v ktorom je vyznaden6 chemick6 zloZenie,
stupefi nebezpedia a ohrozenia, spOsoby ochrany, eli-
mindcie, resp. likvid6cie.

TPP z hlhdiska chemick6ho zloZenia len v ojedine-
lfch pripadoch s[ jednoznadnfmi chemickyimi ldtka-
mi. Jedn6 sa o viaczlolkovf produkty. Minimdlne ob-
sahuju 06inn0 ldtku alebo zmes fdinnfch ldtok
s javom synergizmu a aditiva:

- TPP tenzidov6ho typu

I priamy udinok v procesoch zmddania, detergen-
cie, egal izf lcie pri  farbeni, avivovania...

fl pomocnf 0cinok pre sprostredkovanie fyzikAlno-
chemick6ho deja; emulgdtory, dispergdtory pre
in6 [6inne ldtky

V5etky tenzidy s0 nebezpedn6 latky pre vodu, da-
n6 chemickou Strukturou. Sri zvddSa eliminovatel'-
nd z OV biologickfm stupfiom distenia. To s0 bio-
fogicky rozloZitelh6 skupiny tenzidov (2.trieda
nebezpednosti pre vodu):
- line6rne alkylsulfdty (C,3 aZ C.o) a alkylbenz6n-

sulfon6ty(C ,o/C.,o);
- af kylpolyglykol6tersulf6ty (Cr, lC,,r,2/3 EO); x -

olefinsulfondty (C.'/C.' r) ;
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- alkylestery kys.sulfojantdrovej; x - metylestersul-
fondty; alkalick6 mydld; oxyetylovan6 alkoholy;
mastn6 kysel iny a amfny; adukty EO/PO na
mastnyi alkohol; alkylamidy; dialkyl (C,'u/C,u) - di-
metylamoniumchlorid;

- imidazol imfnov6 sol i .
Patria tu aj oxyetylovand alkylfenoly, obmedze-
nie aZ zilkaz pre tfto skupinu je podloZenf poz-
nanim, 2e pri biologickom rozklade tvoria meta-
bolity pre vodn6 Zivocichy a rastliny.

Tenzidy 3. triedy nebezpeCnosfi pre vodu:
alkylbenzyld imetylamoni umch lorid, cetyltri mety-
lamoniumchlorid, cetylpyrimfd iumchlorid.

Je preto treba pouifva( l'ahko odburatel'ne tenzidy
bez tvorby metabolitov !

- Technick6 emulzie, disperzie; X - zluceniny

D emulzie Oru; mastiace a preparadn6 prostried-
ky [myselne nanesen6 na text i lnf substrdt,
zvdd5a znova v technologickom toku odstraio-
van6 do odpadovyich v6d,

- zvySovanie obsahu ropnfch ldtok; probl6m
minerdlne oleje; vysokovriace uhlbvodiky
(b.v '  200 "C).

D emulzie nepolArna ldtka/voda
- mokrd detaS, pren65a6e, Specidlne upravy
- popri zvy5ovaniu obsahu nerozpustnfch ldtok,

obsahovali prlsne sledovan6 ldtky Cl zluceniny,
bifenyly

- jednoznacnS n6hrada X zlt icenfn

fl emulzie, disperzie vysokomolekuldrnych lAtok
- syntetick6 Slichty, press rjpravy, hydrofobne,

oleofobne 0pravy, nehorl 'ave .. . ,
-  z6hustky, apretfry, niektor6 farbiarske TPP,
- to s0 ldtky, ktor6 moZno vyp05tat len vo vel'mi

zriedenom stave do OV; hlavne ak sa jednd
o syntetick6 polym6ry,

- zvdd5a je nutnd el imindciavyzrAlanfm, niektor6
typy sa adsorbuj0 na kale (polyalkylamid).

- Komplexotvorn6 l6tky; th:ke kovy
- farbiv6, korektory tvrdosti vody, katalyzdtory, Spe-

ci6lne upravy,
- 6asto sa pouZfvali EDTA (soli efylendiaminotet-

raoctovej kyseliny) vo vyvdracfch prostriedkoch,
pre 0pravu vody. Talko odb0ratel'nf typ nebez-
pednf pre OV aj tym, 2e viale taZke kovy.

- pre talke kovy platia jednoznadn6 limity, elimi-
ndcia.

- Ine l6tky
- polyfosfaity
- redukdn6 prostriedky ( sulfit, hydrosulfit, tiosul-

fdt); ru5ia biologickf stupen distenia spotrebou
kyslika;

- optimalizilcia ddvkovania
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pRcHAVE oRGANtcKE LATKy z KoBERcov
Volati le Organic Ghemical Emmisions from Garpets

Hodul ,  P. ,  *Krd l ik ,  M. ,  Marc in6in,  A.

Chemickotechnologickd fakulta STU, Bratislava
.VUTCH- CHEM\TEX. s.r.o. Zitina

V cldnku je podanf prehl'ad poznatkov zfskanyich pri Sttidiu prchavlich organickfch ldtok zko-
bercov s rubovym butadi6n-styr6novfm zdterom upraven;ich ne5pinivou upravou ako i z inStalac-
nfch lepidiel. Vn0torne priestory su najviac zala2en6 emisiami z lepidiel.

Paper is a review of  studies about the emissions of  volat i le organic chemicals f rom carpets
with the styrene butadiene backing and finished with soil resist treatment as well as ones from
carpe adhesives.  The adhesives have the most pronounced impact on indoor air  qual i ty.

T6ma ,,Texti ln6 podlahov6 kryt iny a zdravie" sa
v devdtdesiatych rokoch stala stredobodom pozor-
nosti  u2fvatel 'ov i  vfrobcov z pohl 'adu socidlneho
a preventfvneho lekdrstva. Celkovd bilancia pozitlv-
neho vplyvu kobercov na kval i tu vn[torn6ho priesto-
ru bola spochybnen6, z ddvodov moZnej mikrobidlnej
kontamin6cie a vzniku alergi i  ako pre emisie chemi-
kar i r  [11 .

Kunze [2], po kritickom zhodnoteni udajov publiko-
vanlTch vo vedeckfch casopisoch na zdklade analyi-
zy stanovfsk poprednfch odbornfkov, dospel k ndzo-
IU,  2e text i ln6 podlahove kryt iny z  h l 'ad iska
mikrobidlneho rizika su vhodnejSie ako in6 typy krytin.

V poslednfch rokoch neustdle v5ak rastie pocet rek-
lamdcii zapridinenlich zdpachom novoinStalovanych
texti lnl ich podlahovfch kryt in. Dnes to v5ak uZ ani
nie je iba otdzka samotneho z6pachu. Spotrebitel 'm6
moZnost dat si  analyzovat vzorky vzduchu z vn[tor-
n6ho priestoru miestnosti ,  dim sa e5te vystupnoval
tlak na vyirobcov kobercov a in5talacnlich pomocnfch
materidlov. Niektori  spotrebitel ia sa ponosuj0 na po-
city nevolhosti, bolesti hlavy, drdZdenia hornych a dol-
nfch dfchacrch ciest, ba dokonca i  na drdZdenie ko-
2e. V dosledku dlhodobfch emisif  sa mOZu niektor6
reklamdcie dasove predlZit  a spoj i t  s f inancnfm od-
Skodnenfm spotrebitel a.

Situdcia si vynuti la vykonat analfzu vplyvu prcha-
4ich organickyich latok (VOC - volatile organic che-
micals) na kvalitu ovzduSia vn0tornlich priestorov (in-
door air qual i ty - loa).

V pociatkoch sa vyiskum zameral na emitovan6 ldt-
ky a ich moZnli  udinok, hlavne v pripade novoinSta-
lovan;ich kobercov. Podla dvoch spolocnosti USA a to
Environmental Protection Agency a Consumer Pro-
duct Safety Commission sa doteraz nepreuk6zala s0-
vislost medzi emitovanfmi latkami z novoin5talova-
nyich kobercov a negativnym vplyvom na zdravie
6loveka.

Napriek tomu vyivoj smeruje k stistavn6mu zniZo-
vaniu obsahu emisii ui pri vlirobe kobercov. Napr.
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v SRN od zaciatku roka 1997 platf pre koberce za-
raden6 do kategorie ekologickfch 4irobkov pre emi-
sie l imitnd hodnota 300 pg/m3, stanoven6 na kober-
ci priamo z qirobnej l inky (Tab. 1) I3l.

Table 1 Limitn6 hodnoty emisi( v bytovom priestore [3]

Typ latky
Limitnd

koncentracia

Pg/m3

Alkdny 100
Aromatick6 uhlbvodiky 50
Terp6ny 30
Halogenovan6 uhlbvodiky 30
Estery 20
Aldehydy a ketony (bez formaldehydu) 20
Ine ldtky 50
Celkovd hodnotaVOO (TVOC) 300 prg/m3

Otvorenou zostdva otdzka, akf vplyv na emisie
z novoin5talovanlich kobercov maju Specidlne Ipra-
vy a lepidlS. Luedtke [4] sa preto zameral na Studium
vplyvu emisilz kobercov upravenfch neSpinivou 0pra-
vou a emisie z lepidiel.  Klasif ikaci i  lepidiel na zakla-
de emisnfch hodnOt sa venoval Kl ingenberger [5].

1 .  Metody hodnotenia

Firma Du Pont vyvinula na hodnotenie kobercov
a lepidiel modelovu environmentdlnu laboratornu ko-
moru, ktord je vybavenA zariadenim na udrZiavanie
kon5tantnej teploty, vlhkosti a prietoku vzduchu a od-
ber vzoriek (obr. 1).

Udaje o VOC sa vyhodnocovali po 4 a 24 hodindch.
Prchav6 letky sa zachytdvali vo Stvorstupnovom ad-

sorpdnom syst6me, tepelne sa desorbovali  a analy-
zovali sa plynovou chromatografiou. Jednollivf zlo2-
ky sa detekovali plameiovoionizacnyim detektororn
a hmotnostnou spektroskopiou. Celkovd hodnota
VOC t.j. TVOC sa vyjadrila ako emisnli faktor EF
v mg/m2h. Niektor6 zhideniny bol i  identi f ikovan6 na
zaklade MS databazy tragementov.
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Riadiaca jednotka
teplota, relatfvna vl'hkost

Parametre komory boli nasledovn6:
Objem komory 52 L
Talolenie kobercom 0,41 m2lm3
Prietok vzduchu 52 Uh
Teplota 23 oC

Relativna vlhkost 50 %

2. Vplyv Speci6lnych uprav

Polyamidov6 koberce, ako bytovd podlahov6 kryti-
ny, sa pri zo5l'achtovani obvykle upravujrJ neSpinivou
0pravou.

Prostr iedky proti  Spineniu sa na koberec nana5aj0
v poslednom stupni zo5l'achtovania, pred zdverednfm
su5enlm (obr. 2). Vodnf roztok TPP sa nand5a pos-
trekom alebo pomocou peny (pri jem kOpela 10 aZ
20 %). Pri su5enf sa TPP roztavi a vytvori povrcho-
vf  . f  i lm.

Uprava bola zavedend na zdklade poZiadaviek spot-
rebitelbv, ktori od nej ocakdvali vlastnosti obvykl6 pre

4irobky , ktor6 patria do kategorie,,lahko urdrZiavatel-
n6" (easy care). Firma Du Pont priSla v osemdesiatych
rokoch s fpravou Stainmaster. S [pravou zacali i d'al-
5inirobcovia. Rozdiely rOznych typov uprav a variabi-
lita zloZenia Spiny neskOr vyvolali u spotrebitelbv urci-
tf skepticizmus. Vfvoj preto pokraduje dalej.

Ods6vanie vzduchu

Odber vzoriek

Komora

Obr. 1 Sch6ma dynamickej environmentdlnej komory

Obr. 2 Sch6ma kontinu6lneho procesu zo5l 'achtovania

ktorrj zabezpecuje prefluorovanli bocn;i retazec mo-
lekuly TPP (tab. 2). Koncovd -CF. skupina vel 'mi
udinne zniluje povrchov0 energiu a ako jedind zabez-
pecuje odpudzovanie tak vody ako i  oleja. Polym6r
s koncovou -CF3 skupinou md povrchovu energiu
4 mN/m, kfm polyamid 6.6 md povrchovu energiu
45 mN/m. Hlavnli polym6rny relazec prostriedku sa
vyznacuje povrchovou energiou bl izkou polyamidu
a md preto af initu k povrchu vldkna (obr. 3).

Tabul'ka 2 Kritick6 povrchov6 nap6tie polym6rov

Polym6r y*(mN.m- ' )

Polyamid 6.6
Polyester
Polyetyl6n
Polytetraf lu6retyl6n
Perfluoralkylovf refazec
(s koncovou -CF, skupinou)

Cistri, vlhhi vzduch

43-46
43
3 1
1 9

4

Du Pont vyvinu! Antron with Teflon Super Protec-
t ion [6].  Uprava je vysokofdinnd proti  obvykl l im
Skvrndm ako aj proti problematickfm Skvrndm od kd-
vy, daju a derven6ho vfna. Na rozdiel od star5ich ty-
pov fpravy, Super Protection dovoluje lahko odstr6-
nit  Spinu cistenfm koberca.

Fluorovan6 polym6ry sil najviac pouZivan6 textiln6
pomocn6 prostriedky pre zabezpecenie odpudzova-
nia vody a oleja a celkov6 zn[Zenie Spinivosti kober-
cov. Primdrnou prlcinou zmeny farby koberca pri je-
ho pouZ(vanf je olejovd Spina, ktord sa pri chodeni
prend5a z podoSvy na koberec. Ne5pinivd 0prava
fluorovanfmi prostriedkami zabranuje akumuldcii Spi-
ny a ul'ahduje jej odstrdnenie pri vysdvani a distenl.
Tato schopnost je dana nfzkou povrchovou energiou,
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Na celkovf efekt ripravy md vplyv i hlavnf polym6r-
ny retazec. NajbeZnej5ie typy predstavujri polyuret-
tany a polyakrylaty (obr. 4).

cFs cF. cF. cF.
t t t l
CF, CF, CF, CF,
l l l l
CF, CF, CF, CF,
r t t l
POLYAMIDOVE VLAKNO

Obr. 3 Orient6cia perflu6ralkylov6ho relazca na povrchu polya-
midovdho vldkna

Alikdcia
TPP proti

vzniku Skvfn
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S charakterom hlavn6ho relazca sa menf tvrdost
a huZevnatost filmu vytvoren6ho na povrchu vldkien.
Makkli a I'ahko deformovatel'ny povrchovf film je pre
Spinu pristupnej5i a md k nej vySSiu adh6ziu. Z tohoto
pohladu s0 vl ihodnej5ie polyuretdny. Poskytuju dos-
tatodne tuh0 av5ak e5te nie krehk0 povrchovf vrstvid-
ku s 4ibornou adh6ziou k polyamidovfm vl6knam.
Akrylov6 polym6ry sa vyznacuju miikSim filmom a niZ-
Sou udinnostou.

Uretdny: O
il

-(cH r),,'-N H-C-O-C H 2-CH 2-(C H 2)--CF3

Akrylaty: cooR
I

-(c Hr-Q H),-(C H2-C H)v-
I

c : c-o(c H r)r-(cFr"-cF3

Obr. 4 Z{kladn6 typy perfluorovanfch prostriedkov pre ne5pinivf
0pravu

Luedtke sa zameral na hodnotenie vplyvu prostried-
kov pre upravu na emisie z kobercov.

Sledoval 4 vzorky kobercov, prve dve su z kober-
cov upravenfch ne5pinivou fpravou (stain and soi l
resist) typickou pre obdobie konca osemdesiatych ro-
kov. Tretia vzorka bola upravend modernej5im pros-
triedkom. Stvrtd vzorka bola bez 0pravy ako porov-
ndvacia. lnak bol i  vldkna, butadi6n-styr6novy zAter
a pouZit6 farbivd vo v5etkych prfpadoch rovnak6. Vzor-
ky kobercov bol i  odobrat6 hned'po vfrobe.

ldentifikovan6 latky boli charakteristick6 pre koberce
s rubovou upravou na zdklade butadi6n-styr6nov6ho
latexu. Najviac bol i  zastfpen6 al i fat ick6 a aromatic-
k6 uhlbvodiky. Styren, 4-fenylcyklohex6n a 4-vinylcyk-
lohex6n bol i  h lavnE z loLky ( tab.  3) .

Tabul 'ka 3 ZloZky emisi i  z koberca upraven6ho ne5pinivou
Ipravou

4-Fenylcyklohex6n
Styr6n

4-Vinylcyklohex6n
Tolu6n
Benz6n

Etylbenz6n
1-mety lbenz6n

1 ,2,Z-lrimetylbenz6n
1 ,3,5-tr imetylbenz6n
1 ,2,4-trimetylbenz6n

Naftal6n
1 , 1 ' -  B i f e n y l
d-L imon6n
Undeki in
Dodekdn

1 ,1 ,1 -tr ichloretdn

Hodnoty EFrohsa pohybovali  v rozmedz( 0,100 a2
0,300 mg/m2h.
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Ztab.4 v id iet ,  Ze n ie s0 vyznamnej5 ie rozdie ly
medzi kontrolnou vzorkou koberca (bez upravy)
a vzorkami upravenfmi SR 0pravou.

Tabu2ka 4 Celkov6 hodnoty emisi i  kobercov upravenfch ne5pi-
nivou 0pravou [4]

Vzorka d. Uprava
T VOC, 24 h.

(mg/m2.h)

bez 0pravy
SR-star5i typ 1
SR-star5i typ 2
SR- nov5i typ

0,2006
0,2303
0,2125
0,1947

Star5i typ [prav zodpovede TPP z 8O-tych rokov,
nov5i typ TPP z 9O-tych rokov.

Tieto vlisledky potvrdzujI predpoklad. Textiln6 po-
mocn6 prostriedky pre ne5pinivu upravu su polym6r-
ne ldtky, ktor6 sa aplikujti v zlomkovyich mno2stvdch
(500 ppm), pocftan6 na obsah f luoru. Okrem toho sa
prostriedky vyznadujti vysokou afinitou k vldknam
a na zAver sa tepelne fixujri.

3. Lepidl i  pre nalepovanie kobercov.

V literatfre je relatfvne mdlo odkazov na VOC hod-
noty lepidiel,  ktor6 sa pouZlvajf  na nalepovanie ko-
bercov. Na ich zdklade v5ak vlirobcovia lepidiel po-
chopili potrebu vfvoja taklich typov, ktor6 maju co
najniZ5iu hodnotu VOC.

V Deutsches Teppich-Forsch u ngsinstitut v Aachene
(SRN) sa zameral i  na sledovanie emisi i  z lepidiel na
ovzdu5ie modelovej komory. Zalolenie komory kober-
com bolo 0,4 m2lm3. Vzduch v komore sa vymenil po-
cas jednej hodiny, co zodpovedd podmienkam pri ob-
vyklom pouZivanf. VOC sa adsorbovali na aktivne uhlie
a silikagel, zlolky sa stanovili plynovou chromatogra-
fiou v spojeni s hmotnostnou spektroskopiou (GC,MS)

Na nalepenie vzoriek kobercov sa pouZil i  komer-
cne typy lepidiel.  Na obr. 5 vidiet vyisledky s dlhodo-
beho sledovania emisi[ .

Celkov6 mnoZstvo emitovanlich latok narastd do
dvoch mesiacov od nalepenia vzorky koberca kedy
dosahuje maximum 900 pg/m3 a potom klesd na hod-
noty okolo 4OO pg/m3, ku koncu uloZenia v sku5ob-
nej komore. Hlavnu zlolku tvorili terp6ny, ako ldtky
z prirodnfch Zivic a vysokovr0ce rozpti5tadlo butoxye-
toxyetanolacetdt. Koncentrdcia terp6nov pocas celej
sledovanej doby bolo pribl iZne na rovnakej 0rovni
(1 0O pg/m3). Koncentrdcia vysokovrricich rozpudta-
diel narastala pocas viaceryich tfZdnov a2 na maxi-
mdlnu hodnotu 600 pg/m" (po SO-tych dnoch) a ku
koncu sledovania bola eSte na 0rovni 250 pg/m3"
Tieto dve zlolky prevlddali i u ekologicky akceptova-
telhfch lepidiel.

Emisie, ktor6 sa pripisuj0 rubov6mu zdteru t. j .  sty-
r6n, 4-tenylcyklohex6n (4-PCH) a dodec6n sa po
uplynuti piatych aZ Siestych tyiZdiov nedok6zali.

1
2
3
4
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Obr. 5 Dlhodob6 zataienie vzduchu emisiami z koberca nalepen6ho jednfm z modelovfch lepidiel
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Potvrdi lo sa, Ze pri  apl ikdci i  lepidla spolu s kober-
com sa experimentdlne prace iba zbytocne predfZu-
ju. Sledovanie emisif  z lepidiel nanesenych modelo-
vo v tenkej vrstve na sklenenej prlpadne kovovej
do5ticke sa uk6zalo ako plne postacujuce.

V USA v roku 1996 Carpet and Rug Inst i tute (CRl)
zad,al pod naliehavyim tlakom verejnosti rie5it vliskum-
nf projekt zamerany na vfvoj lepidiel s nlzkou VOC
hodnotou. Predpisan6 kri t6ria o emisi6ch pri tom ne-
vychddzali z limitnyich hodnot z hl'adiska moZn6ho ne-
gatlvneho vplyvu na dloveka, ale hodnoty boli ur6e-
n6 na podstatne niZ5iu 0rovefi  ( tab. 5).

Tab. 5 CRI krit6ria pre lepidld na koberce [4]

TVOC
2-etylhexanol
formaldehyd

10mg/mzh
3mg/m2h

0,05mg/m2h

Luedtke [4] sa zameral na hodnotenie viac ako
dvadsiatich lepidiel. Sledoval lepidld z kategorie s nfz-
kou hodnotou (vodn6 disperzie) ako i rozpri5tadlov6
lepidla. Urovei emisif  sa hodnoti la po 4, 24 a 96 ho-
din6ch. Na zdklade kinetickej rovnice prv6ho poriad-
ku sa stanovili ryichlostn6 kon5tanty ako i das polo-
vi6n6ho poklesu koncentrdcie emisii. Hodnot! 1172 sd
pohybovali v rozmedzl 1 a2 4 dnami. Lepidld obsahu-
jfce vodu ako rozpuStadlo vykazovali TVOC EFro n na
frovni 10 mg/m2h zatial'6o s organickyim rozp05tad-
lom aZ okolo 170 mg/m2h.

Emisie z lepidiel zahrnoval i  celf  rad l6tok (tab. 6).
Podla typu moZno prchav6 chemick6 ldtky rozdelit

do Styroch skupin:
- kyslikat6 zludeniny (alkoholy, estery, 6tery),
- aromatick6 uhlbvodlky (tolu6n, xyl6n),
- linedrne a rozvetven6 uhlbvodrky (oktdn, dek6n),
- cyklick6 uhlbvodrky (metylcyklohex6n).
V€id5ina adhezlv obsahovala stopov6 mnoZstvd for-

maldehydu a acetaldehydu, ktor6 sa pouZfvaju ako
biocidne latky.
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Tab. 6 Prchav6 organick6 l6tky stanoven6 v emisi6ch lepidiel.

1 -propanol,2-etoxy

kyselina prop6nov6, butyl ester

kyselina octovA, butyl ester

kyselina octov6, etylhexyl ester
2-hexan6n

etanol, 2-(etylamino)-propyl6nglykol

2-undekanol

2-propanol

cr-terpineol

tr imetylbenz6n

naftal6n

xyl6ny

2-etyltolu6n

stYr6n

undekdn

hexdn

heptAn, 2-metyloktdn

nonan

hept6n, 2.6-dimetyloktdn

2-metylcyklohexdn

1,  1 ,3- t r imety lmety lcyk lohexdn

1,3-dimetylcyklohexAn

etylcyklohexdn

cr-prnen

Tabulka 7 Hodnotenie emisif  z lepidiel a preberacie podmienky

Podmienky skri5obnej komore:

Teplota 23 oC, relativna vlhkost 50 ok, vfmena vzduchu 112 hod,

Ndnos lepidla: 300 g/m2 na sklenenej platni rozmerov 50 x 4O cm

Analyza VOC: po adsorbcii zloliek delenie plynovou chroma-

tografiou a detekcia hmotnostnou spektroskopiou

Limitn€ koncentrdcie karcinog6nnych l6tok po 24 hod.'.

K1 Benz6n .2 $glm'
K2 Akrylamid,akrylonitr i l  <10 trrg/m3
K3 Vinylacetdt, 1,4-dioxan,

formaldehyd, acetaldehyd <50 pg/m3

Celkoni obsah emisii (TVOC) po desiatich dnoch

Tabulka 8 Klasif ik6cia lepidiel v SRN na zdklade TVOC po 10
dnoch [5]

TVOC - 10 V5eobecn6 ozna6enie

500 pg/m'
500-1500 pg/m3

'1500 pg/m3

velmi nizky obsah emisi i
nfzky obsah emisi i

vysokyi obsah emisii

t
l l

F
I

I

l l
I

n
l . l
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V SRN sa pri  vyibere lepidiel pre nalepovanie ko-
bercov najskor v skri5obnej komore, za predpfsanfch
podmienok, lepidlo hodnoti  ha zdklade obsahu kan-
cerog6nnych ldtok (K-latok) okamZite po jeho nane-
senf na sklenen6 platnicky. Po desiat ich dnoch ulo-
lenia za rovnakfch podmienok sa stanovf dlhodobf
obsah emisi i  ( tab. 7).

Pokial 'sr i  stanoven6 hodnoty ni2Sie ako uveden6
limity, na zaklade TVOC po desiatich dfioch sa le-
pidla rozdel 'uj0 do troch skupin (tab. 8).

Jednlim z najdOleZitej5ich faktorov pri znilovanf ob-
sahu prchavfch organickyich latok vo vn0tornfch
priestoroch s nalepovanyimi kobercami je prdve pouZi-
t ie vhodnfch lepidiel.  lba tak sa mdZu text i ln6 podla-
hovd krytiny presadit v st6le narastajucej konkuren-
cii infch typov krytin ako su keramick6 materidly,
korok, drevo, plastf 'a lamin6ty.

Vyivoj analyt ickfch metod, ich zdokonalbvanie
a vyuZlvanie pri hodnotenl pozitfvnych a negativnych
vplyvov chemicloich l6tok na Ziv6 organizmy v posled-
nlich rokoch vfznamne prispieva aj ku St0diu kvality
textilnyich a odevn;ich vlTrobkov.

Zvy5ujrica sa 0roven citlivosti analyticgich metod, ale
najmd Studium vplyvu chemiclqTch ldtok na I'uds$i or-
ganizmus poodhal'uj0 doteraz 6asto neidentifikovan6
prfciny rOznych koZnfch ochorenf, alergil alebo odha-
I'uju aj moZn6 pridiny taZ5ich nddorovfch ochoreni.

Mnoh6 vplyvy neboli doteraz jednozna6ne preukd-
zan6, preto nie je potrebn6 situdciu dramatizovat.

Medzi chemick6 ldtky, ktor6 preukdzatelhe negativ-
ne p6sobia na zdravie dloveka, urcite patria pesticidy
a pentachlorfenol.

Pesticidy

Pesticfdy sri chemick6 zlrideniny pouZivan6 na ni-

Vldkna a textil5(1-2)43-45 (1998)
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cenie rastlinnlich kult0r, Zivocr5nych Skodcov a hmy-
zu. Podl'a biologickej [cinnosti ich rozdel'ujeme na :

1. Zoocfiy - pouZfvan6 proti Zivoci5nym Skodcom
2. Fungicfdy - pouZ[van6 na nidenie hub vyvol6-

vajfcich hubovit6 ochorenia rastlfn
3. Herbicidy - pouZivan6 na nicenie buriny
4. In6 pesticidy

Lindan [y-izom6r( aaaeee-hexachl6rcyklohexdn) na-
jucinnejsn 

u a

t 1 l

l2l

l3I

l4l

t5l

l6I

ANALYTICKE METODY PRE SKUSANIE OBSAHU
PESTIC1OOV V TEXTILNVCH A ODEVNVCH VVNOBKOCH
Analytical methods for testing content of pestidicides in

texti le and clothing products

Sestdkovd, 8., Mayerove, A.

VIJTCH-CHEM\TEX spo/. s r.o., Zilina, S/ovenskd repubtika
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DDT (2,2-bis(4-chlorfenyl)-1, 1, 1,-tr ichloret6n)

Ndsledkom ich pouZivania v praxi m62e dojst ku
vzniku vdZnych ekologickfch probl6mov. Vzhl'adom
na svoju nerozpustnost vo vode a pomal6 odb[rava-
nie sa hromadia v tukovlich tkanivdch Zivocichov. Naj-
zndmej5fm zdstupcom tejto skupiny zlolilych chemic-
kfch zlticenin je aj laickej verejnosti zndme DDT.
Chlorovan6 pesticidy boli doteraz zisten6 v rastlinnfch
a Zivocf5nych organizmoch na celom svete. lch vplyvy
na organizmus su rdzne. Niektor6 mOZu po5kodzo-
vat a deformovat ludskf plod, ine maju toxick6 ucin-
ky na I'udskli organizmus, alebo vyvoldvaju alergie
a koZn6 ekz6my.

Pentachlorfenol je chemickd zl0cenina, ktord je s[-
dastou konzervacnfch l6tok. Nachddza sa v prepa-
radnlich cinidl6ch, prlpadne v prostriedkoch pouZfva-
nfch na ripravu hotovfch vyirobkov. V textilnom
priemysle sa PCP dostdva do procesu vliroby pri po-
uZitl konzervadnfch prostriedkov na konzervdciu ba-
vlny pred jej dopravou k spracovatelbvi.

V SR je od decembra 1997 v platnosti  STN
80 0055: Textilie. Limitn6 koncentrdcie Skodlivlich
l6tok. Technick6 poiiadavky a sku5obn6 metody.,
ktord obsahuje l imitn6 koncentrAcie zdraviu Skodli-
vfch ldtok v textilidch a v textilnlich vfrobkoch (for-

Tabul'ka 1 Porovnanie rozs.ahu anal'fzy pesticfdov v textilidch
STN 80 0055 a Oko -Tex Standard 100

sTN 80 0055 Oko-Tex Standard 100

maldehyd, extrahovatelh6 taZke kovy, pesticidy, limit-
n6 hodnoty pH vodn6ho vf luhu) a Specif ikuje meto-
dy ich stanovenia.

V Europe existuje vel 'k6 mnoZstvo syst6mov na
hodnotenie obsahu Skodlivfch latok v textilnlich v17-
robkoch a ich oznadovanie. K najdoleZitej5im patr i
syst6m 6ko-Tex Standard 1OO, zavedenyi Medzind-
rodnou asoci6cioy. pre vliskum a sk05anie v oblasti
textilnej ekologie OKO-TEX.

Princip stanovenia

Skrl5obnd text i lnd vzorka je podrobend extrakci i
organickfm rozpu5tadlom. Po zakoncentrovani ex-
traktu a po jeho pre6isteni na st lpci f lor isi lu sa eludt
analyzuje metodou plynovej chromatografie s detek-
torom ECD.

Strucnf postup stanovenia

1. Prfprava vzorky
2. Extrakcia
3. eistenie a separdcia vzorky,

zakoncentrovanie
4. Stanovenie metodou plynovej

chromatografie
N astrih an A vzorka textil ie sa zh omogen izuj e, n avdZi

sa do predmytej patrony, ktord sa vloZl do aparatury
podlh Soxhleta a extrahuje sa hexdnom po dobu 7 ho-
din. Po ukondenf extrakcie sa extrakt zahustf na ro-
tacnej odparke a podrobf sa cisteniu st ipcovou chro-
matografiou.

Po prec is tenf  sa e ludt  zahust l  na objem pr ib l iZne 5
ml, pr0dom dusika sa odpari rozpu5tadlo. Zvy5ok sa
zbiera v 1 ml heptdnu a prenesie do vialky. Nasle-
duje analfza metodou plynovej chromatografie.

Stanovenie plynovou chromatografiou - pesticidy

Pristroj Plynovli chromatograf HP 5890 s6ria ll

Kapi ldrna Ultra 1, d[Zka 25 m, vnutorny priemer
kolona 0,2 mm,

hrubka  f i lmu  0 ,11  pm

lnjektor pre reZim bez delenia

Detektor
Nosnf plyn
Teplotnf
program

n astrekovan6ho m noZstva.
teplota 250 'C

ECD, teplota 300'C

dusk

80 'C  -  1  m in
10 'C.min- t  do 180 "C
2 "C.min-t do 230 "C

10 'C.min-t do 280 'C

3 min 280'C

Aldrfn

DDT
Dieldrin

Heptachl6r
Heptachlorepoxid
Hexachlorbenz6n
Hexachlorcyklohexdn, cr
Hexach16rcyklohex6n, p
Hexach16rcyklohex6n, 5
Linddn
(Hexachl6rcyklohexdn, y)

2 ,4 ,5  -  r
2 , 4 - D
Aldrin
Karbari l
DDD
DDE
DDT
Dieldrin
Endosulf6n, cr
Endosufdn, p
Endrfn
Heptachlor
Heptachlorepoxid
Hexachlorbenz6n
Hexachlorcyklohexdn, B
Hexach16rcyklohexdn, B
Hexach16rcyklohex6n, 6
Lind6n
(Hexachlorcyklohex6n, 1)
Metoxychlor
Mirex

M

N6strek 1 Ul
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Kontrola analyt ick6ho syst6mu

Sudasne s anallizou vzorky sa vykond kontrola ce-
l6ho postupu pri  pouZit i  zndmeho mnoZstva zmes-
n6ho Standardu pesticfdov, ktor6 sa spracovdva rov-
nakyim postupom ako analyzovand vzorka.

Vyhodnotenie

Pri kvantifikacii pesticidov sa poul[va metoda in-
tern6ho Standardu.

ZAver

Stanoveniu pesticidov v text i lnfch vzorkdch sa
v sk05obnom laboratoriu venujeme zhruba dva roky.
Podas tohoto obdobia sme analyzovali viac ako 1200
vzoriek. Z vfsledkov anal;iz vyplyiva, Ze limit obsahu
rezidui pesticfdov uvedenf v STN 80 0055 nebol prek-
rodenyi. Vo vzorkdch sa najcastejSie vyskytoval
p,p'-DDT a cx-HCH. lch obsah v textf l iach sa pohy-
boval v rozmedzi od 0,010 do 0,025 mg.kg-t.  V su-
m6rnom hodnotenI neprekrocil l imitn6 koncentr6cie
uveden6 v STN 80 0055.

Vl{kna a textil 5(1-2) 4345 (1998) 45



zo zAHRANrcruVcH cnsoPrsov

Vfskumnici z Univerzity of Georgia vyvinul i  no-
vu technologiu prania bavlny
AMERICA'S TEXTILES INTERNATIANAL, 26, 1997,
6 . 8 ,  s . 2 0

Vyiskumnfci z Univerzity of Georgia vyvinuli nov[
technologiu prania bavlny, ktord umoZnuje eliminovaf
zdvislost textiln6ho priemyslu na anorganicklich che-
mikaliach, pouZfvanfch doteraz na odstraiovanie von-
kaj5ieho voskovit6ho obalu bavlny. V procese sa na-
miesto tlichto chemikdlii pouZivaju enzymy. Dochddza
k zryichleniu prania aku zn[Zeniu mnoZstua odpadouich
vOd. O now proces prejavili zAujem viacer6 textiln6 fir-
my. Enzymy sa uZ beZne pouZivaju pri od5lichtovanf
a pri fprave denimu stone wash. (vycerpdvajfce).

Euratex si vyt ici l  najnovSie ciele
AM ERICA'S TEXTILES INTERNATIONAL, 26, 1997,
c . 8 ,  s . 2 0

Asocidcia europskych 4irobcov textflif a odevov 15
Stdtov - EURATEX - si vytfcila na neddvnom zasad-
nuti v Bruseli tri hlavn6 oblasti, na ktor6 sa budri sus-
tredbvat jej aktivity:

- rozvoj medzindrodn6ho obchodu,
- vfskum a vyivoj
- ochrana Zivotn6ho prostredia.
V oblasti  obchodnej pol i t iky je v popredi zdujmu

pristup na zdmorsk6 trhy. V tomto smere niektore Std-
ty ako Argentlna, Juhoafr ickd republika a Rusko za-
viedl i  mimotari fne bariery s negatlvnymi ddsledkami
pre vl irobcov z EU. V oblasti  2ivotn6ho prostredia
Euratex poukdzal na nutnost spoluprdce na medzi-
ndrodnej urovni a inicioval stretnutie za okruhlym sto-
lom zamerane na koordindciu ndrodnfch environmen-
tdlnych iniciativ.

Rozvoj digit i lnej t lace text i l i i
AM ERICA'S TEXTILES /NTERNATIONAL, 26, 1997,
6 . 8 ,  s . 6 4 - 6 5

Digitdlna tlac je postup tlade priamo podl'a pocita-
dov6ho ndvrhu. Ponrika celli rad vyihod, ktor6 nie je
moZn6 dosiahnut u rotadnej f i lmovej t laci.  UmoZnuje
vfrobu krdtkych s6rif, cast6 zmeny vzorov, skrSte-
nie dodacfch termfnov. Ked'Ze digitailna tlad nevyZa-
duje Sablony, pouZivan6 pri  f i lmovej t ladi,  mOZu sa
velkoplo5n6 vlirobky ako postelhd bielizen alebo ko-
berce potlddat bez raportu. Tdto novd technologia md
v5ak zatial'aj rad obmedzenf. PrekdZkou jej Sir5ieho
uplatnenia je nedostatok Specidlnych digitdlnych t la-
diarenslgich zariadenI a probl6m istej diferencie medzi
farbou na monitore pocltada a farbou na textilif. Prie-
kopnfkom tejto technologie je firma West Point Ste-
vens vyuZivaj0ca syst6m digitdlnej tlace Stork CMS.
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Modu16rny syst6m riadenia farbenia
ITB F/D/4,43,  1997,  c .  3 ,  s .  14,16

Firma Gaston County Dyeing Machine Co. (USA)
vyrilba horizontdlne a vertikSlne stroje na farbenie
priadze na cievkach. Horizontdlny farbiaci stroj umoZ-
nuje kompletnf in5taldciu a obsluhu v jednej vfrob-
nej rovine. Tdto kon5trukcia md mnoh6 vl ihody.
Cievocnice sa prepravujri na Specidlnych prepravnych
vozfkoch, dfm sa zjednodu5i obsluha a zvf5i bezpec-
nost. Kompletnli syst6m riadenia farbiarne ,,SuperTex"
pozostdva z:

- integrovan6ho syst6mu riadenia ControlTex
- kontroly ddvkovania farbiv a chemikal i i  DigiTex
- analyzy procesu GraphTex, kompletn6ho riade-

nia informdciI InforTex
- videokomukdcie VideoTex
- kontroly spotreby a potreby pary BoilerTex
- bezdotykov6ho ddvkovania chemikdl i f  a farbfv.
V5etky farbiace a su5iace stroje od f irmy Gaston

County s0 vybaven6 najmodernej5fmi r iadiacimi za-
r iadeniami .

B ie len ie  kyse l inou  peroc tovou  -  bezch lo rov f
a ekologicky nez6vadnf postup
ITB F/D/4,43, 1997, c. 3, s. 37-38

Bielenie kysel inou peroctovou je ekologicky nez6-
vadnyi postup a je alternatfvou k dne5nlim beZnlim
postupom bie lenia ch lornanom sodnfm, k tor17 sa
pouZfva pri  bieleni cipiek a vyi5iviek zo 100% bavlny.
V poloprev6dzkovfch pokusoch pri bielenf cipiek avlj-
Siviek kysel inou peroctovou bol i  dosiahnut6 dobr6
a spolahliv6 vfsledky. Kvalita odpadovfch vod potvr-
dila ekologicky nezdvadnlT pracovnyi postup. Nakla-
dy na bielenie kyselinou peroctovou sa v poslednfch
rokoch znadne znflili, avSak v porovnanf k infm pos-
tupom bielenia, s[ e5te stdle vysok6. Znflenie prev1dz-
koveho 6asu, Setrenie energie a zlep5end kvalita od-
padovyich vOd pozitivne vplfvaju na zniZovanie
celkovfch ndkladov. Dosiahnut6 vfsledky sti relevan-
tne aj pre in6 vldkenn6 materidly a vfrobky, od ktoryich
sa vyZaduje vysokyi stupefi belosti pri malom po5ko-
deni vldken a minim6lnom zalalen[ odpadovlich vod.

Vfroba strojov a zariadeni ako rie5enie probl6mov
ITB VLIESSIOFFE,43, 1997, d. 3, s.24-26

Predstaven6 sti niektor6 novinky v oblasti strojov
a technologie vyiroby netkanfch textfli i:
- kompletnd linka na vlirobu geotextilir s pracovnou

Sirkou 10,5 m (Autefa/D|LO),
- kladiace stroje pre beznap€itov6 kladenie,
- linky na vfrobu syntetickej koZe, opticklT meraci sys-

t6m na on l ine kontrolu text i lnfch Strukt0r,
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- zariadenie na modif ikeciu plazmou s variabi lnou
kon5trukciou reakdnyich komOr a r6znymi zdrojmi
plazmy (u textf l i i  je moZn6 pracovat s vrstvami
v rozsahu hrubok 30 az 200 nm, takZe postup spra-
covania nfzkoteplotnou plazmou je metodou pracu-
jricou s vyslovene tenkyimi vrstvami)

- ka5irovacf stroj CMW-3 sprac0vajuci nielen lepid-
ld na baze organickfch rozp05tadiel, ale aj lepidla
na bAze vody,

- uftrazvukovyi rezact a zvaracl stroj atd'.

Polyesterov6 runa pre vnutorn6 vybavenie auto-
mobi lov
ITB VLIESSIOFFE, 43, 1997, c. 4, s. 12

PouZitie dist6ho polyesteru na vfrobu kompletn;ich
automobilovlich dielov je zakladom bud0cej vfroby
recyklovatel 'nyich a znovupouZitel 'nfch vnutornyich
automobilovfch dielov. Vfhody s0 skryt6 vo vlastnos-
tiach vldken. Polyester md vysokti mechanickri sta-
bilitu, nlzku navlhavost a je taZko zApalny. Firma San-
dler GmbH & Co. KG ponfka Siroku paletu tepelne
pojenfch a vpichovanfch polyesterovyich rrin do vnri-
torn6ho priestoru automobilov (Sawabond, Sawaloom
6334 a Sawaf lor 4200).

Kontrola kval i ty on-l ine
ITB VLIESSIOFFE, 43, 1997, d. 4, s.32-37

Firma Freudenberg Spinnvl iesstoffe KG u2 niekol '-
ko rokov vyvija avyullva meracie syst6my, ktor6 evi-
dujri, zobrazuju a kontroluju parametre kvality (hmot-
nost ,  hr0bka,  napfnanie text f l i f )  na kont inudlnych
zariadeniach. Odchyi lky od predpfsanfch hodnot je
moZne merat a okamZite korigovat, dim sa vyprodu-
kuje menej nekval i tnfch vfrobkov.

Tkanina na ochranu pred slnecnfm svetlom do
objektov
ITB VLIESSTOFFE, 43, 1997, d. 4, s. 52

Kyim v automobiloch a verejnyich dopravnfch pros-
tr iedkoch sa na ochranu pred slnecnl im Ziarenim
pouZivaju rolety zo ,,Saran" u2 niekolko rokov, v bu-
dov6ch sa zacfnajf pou2fval aZ v sudasnosti. V bu-
ducnosti  prfpadne viac neZ polovica v5etkfch pra-
covnfch miest na administratfvne pracovne miesta,
ktor6 budu vybaven6 prevaZne obrazovkami. Tieto
priestory musia vyhovovat platnfm smerniciam EU.
Tkanina ,,Saran-Screen" je idedlnou ochranou proti
slnecnyim lfcom.

Nemeckd spolkov6 naddcia Zivotn6 prostredie:
Nov6 faiisko podpory textilu
MELLIAND TEXTILBERICHTE, TS, 1997, d. 718, s. 462

Nemeckd spolkovd naddcia pre Zivotn6 prostredie,
zaloZenl v roku 1990, so sfdlom v Osnabrucku pod-
poruje zlmery na ochranu Zivotn6ho prostredia, pri-
dom zvld5tnu pozornost venuje stredne velkfm pod-
nikom. Nov6 taZisko podpory ,,PouZit ie
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biotechnologicklich postupov a produktov v zmysle
ochrany Zivotn6ho prostredia integrovanej vo vztahu
k produktom, resp. vyirobe vo vybranfch priemysel-
nfch odvetviach" zahfia medzi in;im aj textilnf prie-
mysel. Pritom sa md pouZitie biotechnologickfch pos-
tupov principidlne spdjat s nasledujucimi ciel 'mi:
- znftenie pouZitia surovln a energie;
- zabrlnenie a zn(Zenie vzniku odpadov v procese;
- zhodnotenie odpadov v zmysle uzavret6ho kolobehu.

PouZitie biotecfrnologidqicl"r postupov a vlirobkov v stred-
ne velkyich podnikoch by sa malo uskutocnovat pri zv6-
Zeni ekologiclaich a ekonomic$ich hl'adfsk v porovnani
s etablovanfmi postupmi, resp. 4irobkami.

Cert i f ik6ty Zivotn6ho prostredia pre Klr iber Lub-
rication na celom svete
MELLIAND TEXT|LBER|CHTE,78,1997, c. 28, s. 469

Brazi lska f irma Kluber vlastni of ici6lne odskfSanyi
syst6m riadenia Zivotn6ho prostredia. Certifikdcia sa
uskutocni la v apri l i  1997 podlh ISO 14001 . V septem-
br i  1996 prebehla ekoval id iz6c ia z6k ladnej  f i rmy
v Mnichove. Medzit l im bol i  val idovan6 aj zavody
v Belgicku, Spanielsku a Rakusku podl 'a nariadenia
ES o ekoaudite. ZAvod v Taliansku bol certifikovanyi
uZ v roku 1995 podl'a britskej normy Zivotneho pros-
tredia BS 7750. V sricasnosti sa pripravuje zostave-
nie syst6mov r iadenia Zivotn6ho prostredia ako aj
overovanie tyichto syst6mov podla nariadenia ES ale-
bo ISO 14001 pre d'alSie stanoviStia firmy.

Svet: MenSi zber bavlny?
MELLIAND TEXTILBERICHTE, 78, 1997, E. 7 18,
s. 473

Odhad svetovej produkcie bavlny je o 300 000 ton
menej neZ v predchddzlucej sezone. Zber bavlny
v Cfne v sezone 199711998 sa odhaduje na 3,8 mil .
ton, a je t fm o 400 000 ton niZ5l neZ predbeZnf vfs-
ledok v sezone 1996/1997. Produkcia USA sa teraz
odhaduje na 3,9 mil .  ton, t . j .  o 200 000 ton menej neZ
bol zber v rokoch 1996/1997. Svetovd spotreba ba-
vlny v rokoch 199711998 sa odhaduje na 19,2 mil. ton,
t. j .  o 200 000 ton viac neZ v rokoch 1996/1997. Pri
nizkych cfnskych importoch v nasledujricom roku sa
pocrta s objemom svetov6ho obchodu v rokoch 19971
1998 len v hodnote 5,9 mil .  ton, t . j .  o 200 000 ton me-
nej neZ v predchadzaj0cej sezone.

0spe5n6 vfskumn6 kooper6cie u konope
MELLIAND TEXTILBERICHTE, 78, 1997, c. 718,
s.  481

Na vyuZitie ekologick;ich rezerv bola v krajine Bran-
denbursko spracovan6 vfskumnd t6ma,,Ekologicky
orientovanf vfvoj postupov v zoSlhchtovan[, v spra-
covanf a fdrZbe konopnfch ldtok". Na spoluprdci sa
zucastnili tri firmy (vlirobca tkan[n, konfekcnyT podnik
a podnik zaoberajfci sa tidrZbou textili i). Pri spraco-
vani t6my i5lo uvedenyim firmdm predov5etkfm o vyt-
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vorenie vfrobku zo suroveho konopn6ho vl6kna, ktory
by okrem velmi dobryich ekologickych vlastnosti splnal
aj modne poZiadavky a dal sa bez probl6mov cistit.
Vfsledky bol i  predstaven6 na symp6ziu v druhom
kvartdli 1997. Konopn6 vl6kna nenahradia doteraj5ie
vldkniny, ale vhodne vyplnia ekologick6 medzery na
trhu, 6o md vlznam pre urdit6 pracovn6 odevy, ode-
vy na vol'n1i das, oSatenie pre deti, kde sa vyZaduje
dobrd znd5anlivost pre pokoZku a odolnost voci opot-
rebeniu, ako aj d'alSie sort imenty (postelhd biel izen,
dekoracn6 materidly atd'.).

Nov6 zariadenie na recykldciu zvy5kovfch farieb
MELLIAND TEXTILBERICHTE, 78, 1 997, c. 718,
s . 5 1 2

Len v zdpadnej Europe sa rodne potladi vy5e 2,4
mld. beZnfch metrov textflif, pritom vznikajI samoz-
rejme znadn6 mnoZstvd odpadovfch farbiv. Je to
zhruba asi 150 ton/t laciarensky stroj,  resp. v Euro-
pe 165 000 ton farbfv, ktor6 sa kaZdf rok dostanu
do odpadovyich vOd. Metr62e sa stdle skracujri, a tfm
sa zvy5uje mnoZstvo zvy5kovyich farieb, a tlim aj nd-
klady na 2ivotn6 prostredie, do oslabuje konkuren-
cieschopnost europskych textilnyich tladiarenskych fi-
riem. Aby sa tomu zabrdnilo, bol od5tartovanf projekt
podporovanyi EU, na ktorom sa zudastfiujri textiln6
tf a6iarensk6 a zo5lachfovacie firmy z viacerych kra-
jin. Pod oznadenim TPR (Total Printpaste Return) bol
vyvinutf syst6m, ktoryi zarucuje opdtovn6 pouZitie
v5etkej zvy5kovej pasty pri dodrZani kvality tlade, do
predstavuje rocn6 uspory asi 150 000 ECU/t lacia-
rensky st ro j .  28.4.1997 uv iedla f i rma HUBERT Eing
Text i lveredlung GmbH tak6to zar iadenie do pre-
vAdzky.

Modif ikacia povrchu PES oZiarenim Excimerovf-
m i  l ampami
MELLIAND TEXTILBERICHTE, 78, 1 997, c. 718,
s. 531 - 532

Cielen6 modif ikacie povrchu chemickyich vldken
m62u pozitfvne ovplyvnit ich moZnosti  pouZit ia bez
vyraznej5ich zmien pozitfvnych vlastnosti vl6ken.
Vzhl'adom na svoje povrchovo selektivne, Zivotnd
prostredie nezataZujuce a vldkna Setr iace moZnosti
modif ikdcie je 6,oraz vdcSi zdujem o fyzikalne inicio-
van6 procesy. VyTvoj Excimerovfch l6mp vysokej
hustoty 2iarenia dAva po prvfkrdt moZnost vykonat
velkoploSnI technicky real izovatel 'n1im spOsobom
modif ikdciu povrchu vyvolan0 fotochemickou reak-
ciou. Zaujimav6 a inovacn6 modifikdcie povrchu oZia-
renlm UV laserom s[ sfce zndme, aviak priemysel-
n6 pouZit ie laserovej techniky pri  s06asnom stave
techniky sa musl povaZovat za neredlne. Na rozdiel
od zndmych Sirokopdsmovyich 2iaricov emituju Ex-
cimerov6 lampy takmer monochromatick6 UV Ziare-
nie vysokej hustoty a s0 komerdne dostupn6 s vlno-
vfmi df Zkami 172, 222 a 308 nm.
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Najvi ic5ia l inka na recykl6ciu text i lu pracuje
MELLIAND TEXTILBERICHTE, 78, 1997 , E.718,
s. 532

Od zaciatku tohto roku pracuje v Giengene prav-
depodobne najvdc5ia a najmodernej5ia l inka na re-
cykldciu text i ln6ho odpadu v Europe. Hlavnou oblas-
tou pouZit ia novej l inky je recykldcia konfekcn;ich
odpadov, zvy5kov z vfroby filamentov a tieZ starfch
texti l i f .  Aby bolo moZne pruZne spracovat t ieto roz-
dieln6 druhy odpadonich produktov, je linka vybavend
zariadeniami Robotfeeder, Shredder a rdznymi gi lo-
tinovfmi sekaclmi strojmi, ktor6 sa mOZu v zdvislosti
od suroviny automaticky pripojit. Jadrom linky je Sest-
bubnovf trhaci stroj (Laroche) s hodinovlim vfkonom
2 000 kg, na ktorf sa napdja plnoautomaticky 200
tonovy balikovacf lis.

Opii t '  stabi ln6 text i ln6 konjunktf ra
MELLIAND TEXTILBERICHTE,TS, 1997, c. 9, s. 560

V prvom pol roku 1997 docie l i l  nemecky text i ln f
priemysel podstatne lep5ie vfsledky, do sa tyka vfs-
ledkov produkcie (pocetn6 odvetvia ciastocne vyk6-
zalt u2 dvojmiestne plusov6 disla). Pocet zakaziek
bol slce e5te o 3 % ni25i neZ v predchddzajucom ro-
ku, vyinosy zo zAkaziek sa v5ak uZ zvf5ili o 4 %. Tex-
t i lnf obrat do mdja 1997 (vditane) dosiahol 13,2 mi-
liardy DM (-2 %). Pocet zamestnancov je u2 niekolko
mesiacov stabi l izovanf (132 000 pracovnfkov). Vy-
sok6 prirastky zaznamenala vyroba vlnenych pletiar-
skych priadz[ (+28 %), bavlnen6 priadze (+9 0/o), za-
mat pre bytov6 text i l ie (*Zg %), tkaniny z vlnenfch
cesanyich priadz( (+11%), r0nov6 textflie (+lZ %), ple-
teniny (* lZ%) a odevn6 tkaniny (bavlna,  syntet ika
+7 %). Na druhej strane extr6mne negativny vfvoj
bol e5te u tkanfn z viskozovyich str iZovfch priadzi
(-1 9 %), tror6 tkanin (-1 5 %).

Denkendorfsk6 sku5obn6 laboratori6 teraz akre-
ditovan6
MELLIAND TEXTILBERICHTE, TS, 1997, c. 9, s. 570

Denkendorfsk6 laboratorid Nemeck;ich ustavov pre
text i ln f  vy iskum a vy iskum v lAken sa in tenzivne
zaoberaj0 v5etkfmi otdzkami text i ln6ho skuSobnic-
tva, vfvojom novych sku5obnyich metod a prfstrojov
a2 po n6rodnu a medzindrodnu normal izacnu c in-
nost. Sk0Sobn6 laboratoria biomedicinskej techniky,
sku5obn6 laboratoria textiUchemick6 vldkna a Ustred-
n6 sk05obn6 laboratorium bol i  teraz akreditovane
podl 'a  DIN EN 45001.  Sk05ky sa uskutochuju v  ob-
lastiach: chemick6 a fyzikalnochemick6 skumanie fo-
lii, vl6ken, priadz[ a textilnyich ploSnych utvarov zo
synteticklich a prfrodnfch materidlov a pomocnfch
prostriedkov na ich spracovanie; biologick6 a bioche-
mick6 sk0manie b iomater ia lov ako a j  pr i rodnych
a syntet ickfch materidlov; mechanicko-technologic-
ke skuSky vldken, priadzl, textilnlich plo5nlich utva-
rov, umelfch hmot, elastom6rov a folif ako aj skfma-

Vl6kna a textil 5(1-2) 46-53 (1 998)



nie ich povrchu; stanovenie stdlofarebnosti a horl'a-
vosti .

Jednoduch6 praktick6 skri5ky na posridenie pra-
cich efektov pri dodatodnom prani reaktivnych
potlaci
MELLIAND TEXTILBERICHTE, TS, 1997, E. 9,
s . 6 1 6 - 6 2 1

Popisand je laboratorna sku5obn6 metoda na po-
sudzovanie pracich efektov pri  dodatocnom prani
reaktivnych potladi. Na zdklade tejto metody sri pred-
staven6 niektor6 zdsadn6 parametre pri prani. Pred-
veden6 je, ako je touto met6dou moZn6 skumat ridin-
ky pomocnlich prostriedkov. Dokumentovan6 skuSky
umoZnuju posudit parametre, ktor6 sa musia zohlhd-
nit pri pranl reaktfvnych potladf. Rozhodujuce pre us-
pe5n6 pranie je dodrZanie fyzikAlnych kri t6ri i .  Poku-
sy dokazuju, ako vyrazne moZu elektrolyty ovplyvnit
vfsledok prania. Co moZno najryichlej5ie odstr6nenie
elektrolytov by sa malo uskutodnit uZ pri ndbehu to-
varu. Pri tom ma byt z technickej str6nky ucinok pra-
nia co najvySSf. Vfrobcovia strojov vyvinuli pre tento
fcel Specidlne koncipovan6 pracie oddiely, ktor6 plne
vyhovuju danlim poZiadavkam. Pri pracom procese
sa md bezpodmienedne pouZfvat protipr0dovf prin-
cip.

Zauiimav6 lurexov6 pletacie priadze
MELLIAND TEXTILBERICHTE, 78, 1 997, d. 1 O,
s . 7 0 2

Fa BSA Garne Bruder Schdfer GmbH, Augsburg,
SRN vyvinula rozsiahlu kolekciu zlatfch kovovl ich
priadzi:
* spevnenA priadza PMR: origindlne lurexov6 leskl6

vldkno (Sfrka 0,25 mm a0,37 mm) spevnen6 2vlik-
nami Nylon 20 sa vyr6ba vo farbdch okru a cier-
na

* spevnend priadza STER: pleteniny (jemn6, hadicov6
jednolfcne a obojlicne, panduchov6 nohavice) z tejto
priadze maj0 vel'mi jemnf ohmat. Sti spevnen6 jed-
nym tvarovanlim Nylonom 20

" priadza Bouclargent: spracovdva sa na plochfch
pletacich strojoch, uplet md jemny ohmat, ktorf sa
dosiahne zosrikavan[m lurexovej priadze s visk6-
zovou (cierna alebo biela)

" priadze Gimpa: s0 vhodn6 na spracovanie na os-
novnyich pletacfch a ra5lovyich strojoch. Viskozovd
vl6kno sa ovi ja lurexom

* Specidlne typy: lurexovd priadza meniaca v UV svet-
le svoju farbu. Je opatrend Specidlnym f i lmom, vy-
rdba sa v Nm 42.

Novl i  koncept na predripravu lanu a lanovfch
zmesovlich priadzi
MELLIAND TEXTILBERICHTE,TS, 1997, d. 10,
s . 7 1 5 - 7 1 6

V poslednom obdobf je 6oraz veic5f dopyt po I'ane
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a I'anovfch zmesovlich priadzach. Doteraz nebolo
moZn6 zvlddnut predfpravu I'anu a I'anovlich zmeso-
vfch tkanin kontinu6lnym sp6sobom. Bol vypracova-
nyi noni koncept na vhodn6 zariadenie. Od februdra
1996 pracuje u2 nov6 jednostupnov6 kontinudlne za-
riadenie s m€x. nichlostou 100 m/min a max. Slrkou to-
varu 1,8 m. Podrobn6 merania a vyhodnotenia dosiah-
nuhich uisledkov potvrdzuju,2e odak6van6 uikony boli
nielen dosiahnut6, ale dokonca prekrocen6.

Vyihody kontinudlneho postupu :
- rovnomernej5i vl isledok bielenia v jednej part i i ;
-  Ziadne odl i5n6 vyfarbenia okrajov v porovnani so

stredom textilie;
- reprodukovatelh6 parametre;
- menej probl6mov pri farbeni;
- niZ5ie vlirobn6 n6klady.

Akreditdcia skfSobne Geosynthetics pre nez6vis-
16 skuSanie geotexti l i i
TECHNICAL TEXTILES, 6, 1997, september, s. 8

SkuSobia Geosynthetics Laboratories, Liversedge,
VB zfskala akreditdciu NAMAS pre vykondvanie ne-
zdvisllich skriSok geosyntetickyich materidlov. Akre-
ditovan6 skri5ky zahffiaju stanovenie hmotnosti
geotextilie na jednotku plochy, hrubky pri Specifickom
zalaleni, priepustnosti, odolnosti vodi prierazu a d'al-
Slch mechanicklTch vlastnosti. Vykondvajf sa podla
medzindrodnfch noriem EN, ISO a BS. Skri5obna md
Stvorrodn6 sk0senosti so sku5an[m geotextilii. Ponuka
aj d'alSie sku5ky ako naprfklad t5, pri ktorej sa simu-
lujti podmienky v ter6ne. Jej vfsledky sa vyulivalu
pri navrhovani kon5trukcie a parametrov vlistelkovlich
geotextilnlch materidlov.

Tri  antistat ick6 pracovn6 odevy
TECHNICAL TEXTILES, 6, 1997, september, s. 1 1

F[nska firma Laitosjalkine Oy predstavila antistatick6
pracovnd odevy (tricka), textiliu na vyirobu ndvlekov
na obuv a novyi typ pracovnej ochrannej obuvi. Ode-
vy su vyroben6 z materidlu 99 % bavlnal1 % vldkno
z nehrdzavejucej ocele. Nezdvisle skfSky ukAzali, 2e
odev si uchovdva antistatick6 vlastnosti aj po opa-
kovanych praniach. Materidl na ndvleky je vyroben;i
z I'ahk6ho polyesteru (99 %) a vldkna z nehrdzavej0-
cej  ocele (1%).M6 vzdu5n0 Strukt r i ru .  Zvr5ky och-
rannej pracovnej obuvi s0 koZen6, podo5va je z per-
manentne vodiv6ho polyuretdnu, ktorf zabranuje
tvorbe statickej elektriny.

Ekotoxi kolog ia tenzidov
TENSIDE SURFACIAIVTS DETERGENTS, 34, 1997,
6.4, s. 229-232

Vyisledky ekonomickyich sk0mani sluZia na zisto-
vanie potencidlu ohrozenia rOznymi substanciami.
Spravidla s[ pre tento proces zistovania k dispozicii
udaje o akutnej, prfpadne chronickej toxicite z jedn6ho
alebo viacerfch biotestov. Pomocou faktorov extra-
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poldcie, ktor6 boli stanoven6 v rdmci ES, sa daju vy-
poditat bezpedn6 koncentrdcie Zivotn6ho prostredia
(PNEC). Tieto faktory extrapoldcie boli stanoven6 na
zdklade hodnot zfskanfch zo skfsenosti. V predlo-
Zenom prispevku s0 predstavend 0daje o chronickej
toxicite anion6vlich, neionovyich a amfoternlich ten-
zidov. Udaje pochddzaju zo skumania v rdmci pro-
jektu TEGEWA na Styroch druhoch zvierat a rastlfn.
Vyisledky umo2iuju zistit za pomoci dAt o ak0tnej to-
xicite faktory extrapoldcie pre kritick6 vyhodnotenie.

Priebeh odbriravania v cist ick6ch odpadovfch
v6d s aktivovanym kalom
TENSIDE SURFACIANTS DETERGENTS, 34, 1997,
6.4, s. 238-241

V siedmich holandskfch cistiarnach odpadovyich
vdd sa uskutodnil  rozsiahly monitorovacl program,
ktor6ho cielbm bolo zistit koncentrdciu hlavnfch ty-
pov tenzidov v Zivotnom prostredf. St0dia zahfilala
medziinfm l inedrny alkylbenz6nsulfonat (LAS), alko-
holetoxylaty (AE), alkoholetoxysulfdty (AES), alkohol-
sulfdty (AS) a mydlo. V5etky tenzidy sa po6as 0pra-
vy odpadovej vody odstrdni l i  na viac neZ 90%.
Koncentrdcie v upravenej odpadovej vode boli v prie-
mere u LAS 39 mikro g/1, u AES 6,5 mikro g/1, u AS
5,7 mikro g/l a u mydla 174 mikro g/1. Na zdklade kon-
centrdcii nameranfch v odtoku cistiarni odpadouich
v6d sa zistilo rozdelenie vfskytu tenzidov. Zo Str.rdie
d'alej vyplynulo, 2e znadn6 cast tenzidov sa odbtira
v kanalizdcii.

Sprivanie sa l6tok v biologickl ich cist iacich
stupfioch
TENSIDE SURFACIANTS DETERGENIS, 34 1997,
6.5,  s .  336-340

Ulohou biologickrich 6istiacich stupnov je odstrdnit
z odpadoWch v6d organick6 latky rozpustn6 vo vode.
Vel'mi doleZite su informdcie o bioelimindcii, aer6bnej
biologickej odbilratelhosti, ako aj o toxicite aktivovan6ho
kalu. Pre v5etky tieto veliciny existuje mnoZstvo sku-
Sobnfch metod. Cielbm predloZenej pr6ce je ziskat je-
dinfm pokusom vSetky tri poZadovan6 informdcie. Zak-
ladom je sk0Ska OECD 302 B s klasicklim 4isledkom
bioelimindcie. Ak sa pouZije v modifikovanej forme, zis-
kaj0 sa inform6cie o mineralizacit a toxicite. Hodnoty
pre mineralizdciu zodpovedajti vyisledkom sku5ky
OECD 301 B. Uveden6 s0 krit6rid posudzovania po-
u2ivan6 uZ mnoho rokov v EMPA.

Termotlac v text i lnom priemysle
TEXTIL PLUS, 2, 1997, c. 2, s. 17

Termotlad je revoludnd technologia, ktord sa svoji-
mi nfzkymi ndkladmi na zriadbvanie i prevddzku, svo-
jou jednoduchostou a moZnostami potlace v malfch
s6ri6ch stdle viac presadzuje na vyspel;ich trhoch.
Technologia je zalolenl na troch zakladnych para-
metroch: teplota, 6as a tlak, ktor6 sa nastavuju na
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termolisoch. Pomocou Specialnych Stahls'NylonGryp
fol i f  moZno potlecat i  100% nylon, lycru ap.

Trendy vo vlirobe netkanfch textilif na vfstave
ATME.I'97
TEXTILE WORLD, 147, 1997, c. 6, s. 83-93

Firma FEHRER vyvinula technologiu vliroby vpicho-
vanyich vel0rov s hmotnostou 100-1500 g/m2, kde
vdc5ina vlAken zostdva na povrchu textilie. Tlimto
postupom sa vyrdbajI autokoberce, umel6 koZuSiny
a plyS. Firma Laroche prichddza s novfm konceptom
rozvolhovania odpadovfch vl6ken a odstriZkov texti-
lii a kobercov, zmesovania rozvolhenyich vldken (napr.
PP s nizkym bodom tavenia) a ndsledn6ho termick6-
ho spevnovania vyrobenlich objemnlich r[n. Alterna-
tivnou moZnostou je vpichovanie netkan6ho poloto-
varu. Termicky speviovan6 runa a netkan6 textilie
vyroben6 postupom hydraul ick6ho ihlovania na stro-
ji Aquajet s0 vhodn6 na vfrobu zvukovoizola6nfch
textili l do automobilov, kobercov a hygienickfch vf-
robkov. Priekopnikom spdjania netkanyich textfli l ul-
trazvukom je f irma Branson. Kombinuje termoplas-
ticky materidl (min. 65%) bez nitf a lepidiel do Sirok6ho
sortimentu vrstvenfch vfrobkov, lamin6tov ai.

Vlna - Aktu6lne vfzvy, vyichodisk6 a r ie5enia
TEXTILVEREDLUNG, 32, 1997, d. 7/8, s. 154-155

Texti lnf priemysel ako predstupefi  odevn6ho prie-
myslu splna zdkladn6 potreby dloveka, a preto patr i
k z6kladnyim priemyselnfm odvetviam kaldej krajiny.
Hoci md textilnf priemysel dlhu tradlciu a Siroku zdk-
ladnu, tak predstavuje pr6ve t6to tradfcia aj brzdu,
ak ide o to zrealizovat nekonvencn6 materidly a po-
stupy. Av5ak prdve tu je Sanca textiln6ho priemyslu
v s0dasnej dobe. Spomenft moZno napr. impulzy,
ktor6 dal i  text i lnemu priemyslu syntet ick6 vl6kna
a medzi nimi zvld5t zase dut6 vldkna a mikrovldkna,
ale tiel vldkna s vysokyim modulom. Rovnakyim
sposobom mOZu dodat impulzy nekonvencn6 proce-
sy. Menovite moZno uviest enzymatick6 postupy, kto-
16 sa uZ pouZivaj0 v oblasti celulozy, d'alej pouZitie
fyzikalnych postupov ako sri spracovanie laserom
a l0com elektronov a tieZ kor6nonim vfbojom a plaz-
mou.  V c ldnku su uveden6 vfchodiskd a r ieSenia
probl6mov so zvl65tnym zameranim na vlnu.

Paleta farbiv pre vlnu a jej ekologick6 prostredie
TEXTILVEREDLUNG, S2, 1997, d.718, s. 156-161

Vfrobcovia farbfv vyvinuli pre rozdielne potreby far-
benia vlny Specidlne triedy farblv. Tieto sa navz6jom
lf5ia do do stdlosti a farbiarskych vlastnosti. Sprdvne
pouZitie farbiva garantuje farbiarovi bezpecnf a rep-
rodukovatelhli sposob farbenia ako aj dosiahnutie std-
losti beZnfch na trhu. Zvy5ujuce sa ekologick6 po-
Ziadavky, potreba zavldzania ekologickej vlTroby
nezdvadnej pre Zivotn6 prostredie ako aj dopyt po
textilnyich materidloch neobsahujticich Skodliviny su
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dOvodom na preverenie existuj0cich pravidiel selek-
cie. Prdve pri farbenl vlny vedie upustenie od pouZf-
vania farblv obsahujucich kovy k znacnyim probl6-
mom, pretoZe alternatfvy neobsahujuce kov
a s rovnakou 0rovnou stdlosti vykazuj0 aplikadn6 ne-
dostatky. V cldnku s0 prehodnoten6 zn6me triedyfar-
b[v pre farbenie vlny pri  zohl 'adneni ekologickfch
a farbiarskych parametrov a uveden6 s[ moZnosti ich
pouZit ia.

Sirne farbiv6 vo farbenf vythhovacim sp6sobom
- redukcia nepriamou elektrolfzou
TEXTILVEREDLUNG, S2, 1997, d. 9/10, s.20f209

P6vodn6 redukcn6 prostriedky je moZn6 nahradit
pri slrnych farbivdch nepriamymi elektrochemickfmi
postupmi. Diskutuje sa o vyisledkoch farbenia vyta-
hovacim postupom. ROzne redoxn6 syst6my sa
pouZivaj[ ako elektrochemick6 regenerovatelh6 re-
dukcn6 prostr iedky, clm je dand moZnost prisp6so-
bit sa rOznym skupindm sfrnych farbiv. Su popisan6
pokusy farbenia roznymi predredukovanfmi sfrnymi
farbivami, sirnymi farbivami nerozpustnfmi vo vode,
farbivami rozpustnyimi vo vode a z6stupcami sirnych
kypovfch farbiv. Popisan6 pokusy potvrdzuj0 moZ-
nost dosiahnut substitticiu beZnfch redukcnfch pros-
tr iedkov elektrochemickyimi technikami. MnoZstvo
reverzibilnyich redoxnfch syst6mov umoZnuje prisposo-
bit  sa r6znym syst6mom farbfv. Regenerdcia reduk-
cnlich prostriedkov otvdra nov6 moZnosti uspory che-
mikal i i  pr i  farbeni a ponuka ekologick6 vfhody
(recykldciu vody, regenerdciu farbiaceho k0pel'a.)

Odstraf iovanie chlorovanfch a aromatickl ich uh-
lbvodikov z chemicklich odpadovfch vod
TEXTILVEREDLUNG, 32, 1997, c. 11 112, s. 252-254

Hoci toxicita chlorovanfch a aromatickfch uhlovo-
dikov je uZ dlh5iu dobu znama, pouZfvaj0 sa tieto aj
nad'alej ako rozp0Stadld a extrakcn6 prostr iedky
z dovodov dobryich vlastnostf. Z mnohfch chemiclqich
procesov sa dostdvaj0 stopov6 mnoZstvd tfchto la-
tok do odpadovlTch vod. Kombindciou rOznych vlirob-
nyich stuphov je moZn6 vycistit odpadov6 vody ob-
sahuj0ce chlorovan6 a aromatick6 uhlbvodlky tak, Ze
sa m62u rovno zaviest do biologickej cisticky odpa-
dovfch vod.

Visi lov6 vl6kno
TEXTILE TECH NOLOGY INTERNATIONAL, 1997,
p.  57

Finska chemickd spolocnost Kemira Fibres vyvinula
hybridne ohnovzdorn6 vldkno obsahuj0ce celul6zu
a kyselinu polykremieit0 s ndzvom Visil. Prftomnyi kre-
mfk pOsobi ako bari6ra pre emisiu tepla a dymu podas
horenia. Ked'eventudlne Visil hori, nevytvdraj0 sa to-
xick6 plyny a vldkna si ponechavaju svoj War. Visil sa
aplikuje aj s inyimi ohnovzdornlimi vldknami. Pri vyso-
koteplotnej degraddcii kyselina kremicitd prech 6dza na
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kyslicnik kremiditf, 6[m sa stdva ekologicky nezdvad-
nyim materi6lom pre podu.

Lenzing otvdra v Europe prvy rozsiahly z6vod pre
vl6kno Lyocel
INTERNATIONAL FIBER JOURNAL, 12, 1997,
d . 6 ,  s .  1 6 , 1 8 .

Spolodnost Lenzing Lyocell GmbH & Co KG v oktob-
ri oficidlne otvorila v Rakrisku novyi z6vod na 4irobu
striZonich vldkien typu Lyocel o kapacite 15 tis. Vr. Po
spusteni 2. linky kapacita zdvodu vzrastie na 35 tis. Vr.
Odakdva sa aj spustenie 3. linky, cfm kapacita zdvodu
by vzrdstla na 60 tis. t/r. Popisuje sa v krdtkosti princlp
uiroby, ktorf spodiva v rozpri5tanf celulozy v koncen-
trovanom vodnom NMMO (N-metylmorfolfn-N-oxid)
rozp05tadle, filtrdcii a zvldknovani do vodn6ho k0pela.
Uveden6 s0 dal5ie 0daje o vfrobe a vlastnostiach vld-
kien a o vfhoddch takejto vyiroby z hl'adiska ochrany
2ivotn6ho prostredia.

Plasticisers: Vfvoj nov6ho PP vldkna
CHEMICAL FIBERS INTERNATIONAL,VoI. 48,
February  1998 ,  c .  1 ,  p .16 .

Spolocnost Plasticisers Fibres Ltd., Dirlinghton, An-
glicko, je jednyim z hlavnfch vyirobcov farebnfch PP
vldkien apriadz( v Europe. Ro6nf obrat spolo6nosti je
20 milionov L. 6 liniek, kaldA vyr6bajfca in6 farebn6
vldkno, m6 celkov0 kapacitu vfroby medzi 400-700
kg/n. Rozsah jemnosti vl6kien je 165-330 dtex. Pod
obchodnou zna6kou Helta-Shri nk spolocnost zaviedla
do vfroby nov6 super viacucelove profilovan6 vl6kno
o jemnosti 17 dtex. Podl'a ich vyjadrenia je idedlnym
vldknom do zmes[s vlnou. Sesterskd spolocnost Plas-
ticisers Engineering sa aktivne podiel'a na vyivoji vld-
kien a vyrdba strojn6 zariadenia pre zvldknovanie syn-
tetickfch vldkien.

Znilenie horlhvosti polyolefinov pouiitim mikro-
kapslovanfch inhibitorov horenia
CHIM. VOL., 1997, 6. 3, s.12-14, t .4, 1.4.
- Poplsanf postup znilenia horl'avosti polyolefinov
zavedenim do taveniny polym6ru inhibitora MIK ZG. Zis-
ten6 bolo, Ze polyetylen a polypropylen s obsahom toho-
to inhibitora s polyetyl6novou alebo polyvinyltrietoxysild-
novou povrchovou vrstvou (obalom) patria k skupine
taZko zapalnych materidlov.
- Vfskum termofyzikdlnych a fyzikdlno-chemickfch
charakteristik modifikovanfch PE a PP poukdzal na
principi6lnu moZnost vyuZitia vypracovan6ho postupu
na pr(pravu polyolefinov so zr4i5enou poZiarnou bez-
pednostou.

Predstavitel ia polypropyl6nu vidia nov6 n6deje
pre polypropyl6n
TEXTILE WORLD,1998,  d.  1 ,  s .  67-69,  o.  4 .

V poslednom obdob(sa na trhu pozoruje vzrastajuci
zAujem o tieto syntetick6 vldkna, a to hlavne v oblasti
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geotextil i [, autopotahouich ldtok, bytouich potahovfch
tkanin a odevov. V odevnom priemysle sa tieto vldkna
najviac pouZivaju pre ndrocnej5ie oblasti ako s0 texas-
ky, m6dne panduchy a ponolky a osobn6 odevy. Spo-
lodnost American Polyolefin Assn. (APA) uvddza nas-
leduj0ce vyihody polypropyl6nu: dobrA st6lost
vyfarbenia, nfuka tepelnd vodivost, vynikajOca trvanli-
vost, odolnost vodi znedisteniu a prirodzen6 bieliace
ucinky. Dalej sa uvddza,2e 90 % zo v5etkfch rubo-
vfch 0prav kobercov a viac ako 25 % v5etkfch licnych
strdn kobercov tvoria polypropyl6nov6 vldkna. Uvede-
n6 s0 dhl5ie 0daje o vlastnostiach, sortimente, oblas-
tiach pouZitia a vlirobcoch polypropyl6novfch vldken.

Hydro l f  za roztaven6ho polym6ru,  modernf
sp6sob 6istenia f i l t rov
CH EM ICAL Fl BERS /NIER NATIONAL, Y ol. 47,
Apr i l  1  997,  p.  146.

Cistiaci proces, ktorf sa popisuje v clanku, pozostd-
va z troch stupiov: odstrdnenie polym6ru z filtrov, od-
strdnenie anorganickfch castfc a kontrola vydistenia.
Odstr6nenie polym6ru prebiehaza pouZitia pary, ktorej
prfd spOsobuje priebeh hydrolytickyich reakciI polym6-
rov. Reakcie su endotermick6 na rozdiel od termickej
oxiddcie, ktord je silne exolermickd a ktord sa dnes
vyuZlva pre tento 06e1. Novyi spOsob distenia je menej
ndrocnf na tepeln6 namdhanie a nazyva sa HYPOX
syst6m. Proces je ekologicky prijatel'n1i, pretoZe roz-
kladn6 polym6rne produkty pritomn6 v znecistenejvo-
de podliehaj0 biodegraddcii.

Elektrovodiv6 syntet ick6 vl6kna
TEXTILE TECHNOLOGY INTERNATIONAL, 1997,
s .  1  1 6 .

Diskutovan6 su v5eobecne pouZivan6 sposoby poly-
m6rnych technologif prfpravy elektrovodivfch vldken.
Novovyvinutl i  postup vyuZiva tvorbu vdzieb medzi
komplexnfmi zlfceninami medi a sulfitovlimi anionmi.
Metoda je vhodnd pre polyakrylonitrilov6 vldkna. Sp"-
cifickyi elektrickf odpor PAN vldken modifikovanfch
podl'a uveden6ho postupu klesne z 1010 ohm.cm-1 na
102 ohm.cm-t. No4i postup je tieZ pouZitelhf pre po-
lyamidov6, polyesterov6 a aramidov6 vldkna.

Postup zvl6kfiovania polypropyl6novfch priadzi
so zabudovanfmi 3D Spirdlovfmi obludkami
CHEMICAL FIBERS /NTER NATIONAL, 1996,
M-MF Year-book (80).

Uvedenf dldnok popisuje novyi,,Autocrimp" zvldkio-
vacf postup pre PP priadze od Extrusion Systems Ltd.
UK. Osobitne je diskutovand schopnost zabudovania
3-rozmernfch obhrckov do priadze presne zndzoriu-
j[c skaderen6 oblu6ky nachddzaj0ce sa v prirodnej
vlne. Vldkna s0 aZ o 85 % pru2nej5ie ako tradicn6 PP
priadze tvarovan6 natldcanim. PouZlvaj0 sa napr. na
vlirobu v5ivanych kobercov, do zmesi s vlnou a pre
netkan6 koberce.
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Syntetick6 vl6kna v roku 2000
CHEMICAL FIBERS INTERNATIONAL, Vol. 48,
February 1998, p. 6-7, t .  2.

V roku 1995 celkov6 poZiadavky na vldkna dosiahli
froven 41 ,3 mil. ton, pri priemernom rodnom ndraste
2,5 % za poslednfch 20 rokov. V rokoch 1995-2000
sa ocakdva taktieZ priemern6 2,5 o/o-fi6 ka2dorocn6
z4iSenie spotreby vldken a v roku 2000 sa mA dosiah-
nut spotreba 46,8 mil. ton. U syntetickfch vldken sa
predpokladd priemern;i rocnf prfrastok 4,1 o/o a v roku
2000 sa dosiahne spotreba na [rovni pribl iZne 22,6
mil. ton, co predstavuje cca 48 oh zo v5etkfch druhov
vldken. V tabulkovej forme s[ uveden6 niektor6 0daje
tfkajuce sa poZiadaviek na jednotlive typy vldken pre
roky 1990, 1995 a 2000, a to pre Aziu, zdp. Europu,
v1ich. Eur6pu, Severn0 Ameriku a ostatn6 krajiny sve-
ta. Podrobne s0 uveden6 fdaje tfkajfce sa poZiada-
viek na jednotliv6 typy vldken pre jednotliv6 Staty Azie.

Azi i  sa rysuje vel 'k6 buducnost vo vlSknach
Afl,  November 1996, 1.3, s.FW8-FW9.

Za poslednfch 15 rokov (1980-1995) vfroba che-
mickyich vldken vo svete vzr6stla Z-S-krAt. Ak k tomu
sa prirdta ndrast vfroby prfrodnfch vldken, potom prie-
mernf ndrast spotreby vldken v uvedenom obdobi
predstavuje 2,2 % za rok. N6rast vyiroby chemickfch
vldken je 3,5 oh za rok, z toho syntetickfch 3,8 o/o za
rok. Vfroba chemickfch vldken naZApade v tomto ob-
dobi stagnuje s 4inimkou oleffnovfch vldken. Naproti
tomu v Azii prudko narast6 vyiroba v5etkfch druhov
chemickfch vl6ken, z toho najvdc5f ndrast je zazname-
nanf u PES vldken. Predpoklad6 sa, 2e v 1. dekdde
bud0ceho tislcrocia sa bude v Azii vyrdbat cca 16 mil.
ton PES vldken.

Trendy v technologiach syntet ickl ich vl6ken
CH EM ICAL Fl BEFS /NfERNATIONAL, Y o|,.47,
May 1997,  p.  162.

Rozvoj technologif syntetickyich vldken bol ovplyvno-
yany 3 faktormi: vysokou spotrebou vldken, najmd na
Dalekom vfchode, vysokou konkurenciou na trhu a ce-
nami. Charakteristick6 inovacn6 prvky tlichto technolo-
gif sri: lacnej5ia vyiroba vstupnyich surovfn-monom6-
rov, polym6rne modif ikdcie chemick6 a fyzikdlne,
kontinualizdcia procesov, recykldcia odpadov a envi-
ronmentdlne aspekty technologii. Celulozove vldkna
budti mat aj pre bud0cnost klricoui vyznam pre textil-
nf priemysel.

Svetov6 produkcia chemickfch vldken: rastuca
doleZitost PES vl6ken
CHEMICAL FIBERS //VIER NATIONAL, Yol. 47,
May 1997,  p.  164.

Podla informdcif organizdcie AKZO NOBEL FIBERS
svetovd produkcia chemiclqich vl6ken vzrdstla o 4 %.
U syntetickfch vldken bol zaznamenanli n6rast, zatial'
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do u celulozovych ciastocnyi pokles. V dldnku sri uve-
den6 tabulkovou formou prehl'ady o mnoZstevnyich ka-
pacit6ch vyrdbanfch vldken, o vyrdbanlich typoch vld-
ken a krajindch, v ktor;ich sa vyrabajf vfznamn6

mnoZstv6 vldken. V5eobecne je pozorovand stagndcia
4iroby vldken v zdp. Europe a expanzia vfrob vldken
na Vlichode.

Pre publikovanie pripravi la Ing. Valeria Capekovd,
VUTCH-CHEMITEX spol. s r.o. Zt l ina,
Slovenskd republika
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