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THERMAL AND MECHANICAL PROPERTIES OF
POLYPROPYLENE . POLYETHYLENE TEREPHTHALATE

(POLYAMTDE 6) BLENDED FIBRES

Ujhelyiove, A., Marcindin, A.,Zemanovd, E., *Ondrejmi5ka, K, Marcindinovd, T.

Faculty of Chemical Technology, STU, Radlinskdho 9, 812 37 Bratislava

*Research lnstitute for Man-Made Fibres, Svit, S/ova k Republic

The paper deals with preparation condit ions of polypropylene (PP)- polyethylene terephthalate
(PET) and PP-poly-e-caprolactame (PA 6) blended f ibres, their structure, and thermal and me-
chanical propert ies. The dispersed phase of PET and PA 6 creates microf ibres in the polypropylene
matrix and inf luences the micro- and macrostructure of blended f ibres. Orientat ion of the dis-
persed microf ibrous phase changes the mechanical propert ies of f ibres, and improves mainly
their elast ici ty.

B pa6ore i lcc,reAoBaHbr vcnoBr,rf l  nonroroBK14 cMecHr,rr PP-PET (PA 6) BoJroKoH, r. ,r \  cr.p.yK,rvl)a,
TepMI4qecKL{e [t  MexaHt{qecKl4e ceoi lctsa. [1pra uorrr.rQr4Kaun14, Korop.yto .yir.yquaor f loBepxHocrHoaKTI4B-
Hbte BeuecrBa, Bo3HnKaer opr4eHTI4poBaHHaf nr4cnepcHan Qara PE'l '  (PA 6) urarcponoroKoH B no.r l4-
IIPonl4neHonotl  uarpnufi .  i ] f icnepcHal Qaia PET (PA 6) HMeer Bru4rHr4e Ha Mr4KI)o- 14 MaKpoc'f l)yt( ' rvpy
cMecHbrx BonoKoH. OpraeHrauufl  i lvcnepcHor, i  Qarst r4Mecr BjIt4f lHi le Ha Me\aHnqecKI4e cBorzcrBa Bo.[oKOH
a v. rvquacr  H\  vnpvrnc csof ic rna.

V prdci sa sledujri podmienky prfpravy zmesnfch vliikien polypropyldn(PP) - polyetylentereftaldt
( lET) 9_f P-poly-e-kaprolakt6m (PA 6), ich Struktfra, termick6 a mechanicke vlastnosti .  Disperznd
fdza PET a (PA 6) vytvdra mikrovldkna v matrici polypropyl6nu a ovplyviuje mikro a makro5truktfiru
zmesnlich vl6kien. Orient6cia dispergovanej mikrovldknitej l6zy mS,vplyv na mechanick6 vlastnosti
vldkien a zlep5uje najmii  ich elast ici tu.

INTRODUCTION

Conventional direct dyeing techniques have a limi-
ted use for the coloration of polypropylene fibres be-
cause of the absence of functional groups, which
could be able to bind the dyes molecules.

The last research works have brought off the poly-
propylene fibres dyeability solution by production of
bfended f ibres using dispersed dyes [1-6, 14,15]. In
the preparation of pofypropylene and other polymer
blended f ibres, the compatibi l i ty of polymeric com-
pounds has a decisive role. The dispersed phase influ-
ences the supermolecular and morphological structure
of polypropylene and changes the mechanical and
physical properties of fibres [7-9].

The technological compatibility of the polymer pairs is
often achieved by using a dispersant agent, which pro-
vides the dispersion uniformity, the required dispersity
degree and shape of the dispersion particles, structure
homogenity, and improves some properties of fibres,
mainly the mechanical ones [10, 1 1 , 131.

The influence of the dispersed phase on crystalliza-
tion of the incompatible compounds is negligible and
can be enhanced by preparation of copolymers with
a high degree of compatibility or by using sultable ad-
ditives.

In this work, the DSC investigation of the structure
and mutual interactions of compounds, and mechani-
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cal properties of polypropylene - polyethylene tere-
phthalate (polyamide 6) blended fibres are presented.

EXPERIMENTAL

Material
Polymers:
Polypropylene (PP), Slovnaft co, SR

TATREN Tl 902, MFI :  27.5 g/10 min
TATREN TG 900, MFI :  12.2 gl10 min

Polyamide 6 (PA 6), Chemlon co,
lnl = 2.99 dt.g-' (H2SO4)

Polyethylene terephthalate (PET) silk type,
[q] = 80 cm3g-1 (m-cresol)

Dispersant:
Amide of stearic acid and diethylamine (ASA)
Dioctyl phthalate (DoP)

Preparation of samples
The composite fibres polypropylene - polyethylene

terephthalate (polyamide 6) To = 20001120 dtex (sam-
ples 2-8) and T6= 250140 dtex (samples 9-13) were
prepared from a mixture of PP, PET (PA 6) and disper-
sant, using a 30 mm extruder with homogenization
zone at 280 "C, spinning speed 400 m.min-1, drawing
rat io  1:  3  (samples 2-8)  and 1:2. f4 .0 (samples
9-13), and drawing temperature 130"C. The condi-
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Table 1 The Conditions of preparation of blended PP-PET (PA 6)
f ibres (Ch - chips)

Sample PET (PA 6), % Addit ive, % Temp., oC

TG e00 ch (PA 6)
TG e00 ch (PA 6)
Tt 902 Ch
Tt 902 Ch
Tr 902 Ch
Tt 902 Ch
Tt 902 Ch
Tt 902 Ch
Tt 902 Ch
Tt 902 Ch

TG 900 Ch
TG 900 Ch

t ions of the preparation of blended PP-PET (PA 6) f i-
bres are listed in Table 1. The fibres were stabilized by
a thermal stabi l izer of phosphite type. Concentrate
forms of additives were used for all samples.

Methods of measurement
Thermal properties of blended fibres were evaluated

by a DSC 7 apparatus (PERKIN ELMER) using the
fol lowing procedure. Sample of the original f ibres was
heated by a rate of 10 K.min-1 from 343 K to 558 K.
Thus, a melt ing endotherm of the original sample with
a melt ing point T, and rnelt ing enthalpy H,n was ob-
ta ined.  Then,  the sample was cooled by a rate of
1O K .min -1  o r  50  K .min -1  and  the  c rys ta l l i za t ion
exotherm with crystallization temperature T" and crys-
tallization enthalpy H"was obtained. Subsequently, the
sample was exposed to a second heating by a rate of
10 K.min-l  and the endotherm with a melt ing point Tr,
and enthalpy H,", was gained. ln the measurements,
nitrogen atmosphere was used.

Values H€16dnd €1s w€re calculated by the following
relations

AH*i " :  AHn, . ( *=01(1 -  w)

P"arc :  F / (1  -w)

where w is the weight fraction of PET (PA 6).
Both melting and crystallization enthalpies (H, and

H") were determined from the surface of endotherm or
exotherm, between two selected temperatures. The
melting and crystallization temperatures (T, and T")
corespond with peaks on the DSC curve. All values
were gained by the software DSC 7.

Mechanical  proper t ies were measured on the
INSTRON 1112 apparatus. Clamping length and de-
formation rate were 100 mm and 500 mm.min-t,  re-
spectively. Elastic properties were measured on the
f NSTRON 1112 apparatus by the method of hyste-
resis loops at a clamping length of 100 mm and a de-
formation rate of 200 mm.min-l. From the diagram of

Vl*kna a textil 3 (4) 134-140 (1996)

elast ic  va lues,  the fo l lowing quant i t ies were deter-
mined:
- elastic extension e"1
- elastic deformation work A"g
- elasticity degree t" (%)
- elast ic eff iciency r l"r (%).

RESULTS AND DISCUSION

The investigation of thermal properties of blended
fibres PP/PET (PA 6) shows certain differences in the
crystallization process of individual components (Ta-
b les 2-5,  F igs.  1 ,2) .  The endotherm of  samples 1,  2
(PP-PA 6) at the f irst heating exhibits one peak for
polypropylene and one for polyamide 6. The melt ing
enthalpy of compounds is close to the theoretical val-
ues for individual polymers. From this point of view one
can consider the system as incompatible.

It is known that thermal properties of polymers de-
pend on their preparation condit ions, mainly on the
crystallization process. Tables 2-5 show the basic
thermal parameters of PP/PET (PA 6) blends in the
cycle: first melting - cooling (crystallization) at 10 and
50 K.min-t - second melt ing.

The resul t  o f  lower cool ing speed (10 K.min- ' )  is
splitting of the PA 6 peak at the second heating with
maxima at  208-209 'C and 21 5-216'C (F ig.  1) .
One can see a similar phenomenon for blended f ibres
PP/PET. The PET peak is splitted in to two peaks with
maxima a|244-1245 "C and 247-250 "C. At these
conditions, the melting point of polypropylene matrix is
lower by 4-5 "C (about 155-157 "C) against the first
heating without spl i t t ing (Figs. 1 ,  2\.

In  contrary,  the samples of  b lended f ibres wi th
a cool ing rate of 50 K.min-'  do not show a spl i t t ing

Table 2 Melt ing temperatures of blended f ibres PP/PET (PA 6)
at a cooling rate of 10 K/min

1st heating 2nd heating
PET

(PA 6)

LOV
LOV
LOV
LOV
LOV
LOV
DOF
DOF
DOF
DOF
DOF

1
2
3
4
5
6
7
8
9
1 0
1 1
1 2
PP

PET
P A 6

1 5
'15

1 0
20
20
30
35
1 5
1 5
1 0
1 5
1 5

0 285
1 .1  285
o.7 285
0.4 285
1.4 285
2.1 285
1.4 285
1.1 280
1 .6  280
1 .0  280
1 .1  280
1 .1  300

( 1 )

sampte PP do=ll PP
(2)

Tt,  T ' ,

"c oc
Tr ,  T r r ,  T r2 ,

"c "c oc

1
2
3
4
5
6
7
I
9
1 0
1 1
1 2
PP

PET
P A 6

160 .8  217 .1
159.9 216.1
1s9.3 251 .7
157.8 252.3
160.1 253.4
156.9 250.9
158.8 250.9
161 .9 253.7
158.2 254.6
159.8 254.2
156.4 255.0
163.3 253.1
160 .6

251.1
221 .2

209 .8  216 .5
208.2 215.4
245.3 249.0
244.1 248.2

249.4
254.1 247.4
245.3
249.7 254.5
247.8 253.8
248.0 253.0
258,0
250.2 255.3

247.5 253.4
220.8

156 .5
155 .3
155 .8
155 .5
155 .7
155 .5
155.7
156 .7
154 .8
1 5 5 . 1
155 .8
157.8
' u : t

1 3 5



g0 110 140 l 'zl 200 230 Tlocl

Fig. 1a The DSC endotherm of 1st heating of polypropylene -
polyethylene terephthalate (polyamide 6) blended fibres at
various concentrations of PET (PA 6) and a cooling of rate
10 oO.min- r

peak of the dispersed phase but one can see the dou-
ble peak creating of the polypropylene matrix. The
melting point of dispersed polymers has higher values
of the splitted endotherm, that is a peak with lower
melting point does not appear.

Higher cooling rate causes the creating of two types
of PP crystalline modifications. There is a-B less sta-
ble modification with melting point 154-156'C and
a more stable cr-modification with melting at =160 "C.

It is evident that the double peak for PP is typical for
higher speeds of cooling at preparation of the sample
from melt and it is not caused by interaction with the
dispersed phase fl-ables 2,4). On the other hand, the
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80 110 1/,0 170 200 230 T [oC I

Fig. 1b The DSC endotherm of 2nd heating of polypropylene -
polyethylene terephthalate (potyamide 6) blended fibres at
various concentrations of PET (PA 6) and a cooling of rate
10 "C.min-l

double peak of the dispersed phase is the same as for
individual polymers (PET, PA 6).

PET and PA 6 in terms of their glass transition and
crystallization ability at lower speed of cooling can be
obtained as partially crystallized. At a further heating of
the sample above the glass transition temperature
([g), another part can crystallize with different struc-
ture. The result of this process is a double peak of the
dispersed phase.

At higher speed of cooling, amorphous samples (PET
and PA 6) can be obtained and their crystallization from
solid state gives other types of crystalline modifications.

At lower concentration, the dispersed phase has no
influence on the melting enthalpy and the polymeric
components in blended f ibre behave as individual
polymers with marked mutual interactions on the in-
terface layer (tables 3, 5).

Vl1kna a textilS (4) 134-140 (1996)



80 110 110 170 200 230 T [oC l

Fig. 2a The DSC endotherm of 1st heating of polypropylene -

polyethylene terephthalate (polyamide 6) blended fibres at
various concentrations of PET (PA 6) and a cooling of rate
50 "C.min-l

80 110 140 17O 200 23O T t'cl
Fig. 2b The DSC endotherm ol 2nd heating of polypropylene -

polyethylene terephthalate (polyamide 6) blended fibres at
various concentrations of PET (PA 6) and a cooling of rate
50 oC.min-t

Table 3 Melting enthalpy and crystallinity of blended fibres PP/PET (PA 6) (1) and after subsequent crystallization of sample at a
cooling rate of 101(min

1st heating 2nd heating

Sample
AH'
J.g-t

AH61e,

J .g ' t

F""tc,
o/o

F* - , ,
o/o

AH-,
J .g ' t

AHo," ,

J .g - t
F"*0,

%
Fc"t",

%
F w - r ,F""0,

%

1
2
3
4
5
6
7
I
I
1 0
1 1
1 2
PP

PET
PA6

8 1 . 5
8 1 . 5
74.7
78.0
69.3
71 .5
72.4
73.1
67.9
73.2
67.9
75.5
8 1 . 0
66.1
5 1 . 0

71.1
70.2
74.6
66.5
65.7
56.7
53.2
70.1
69.7
74.4
70.1
70.1
8 1 . 0
66.1
5 1 . 0

0.57
0.57
0.52
0.55
0.49
0.50
0.51
0.51
0.48
0.51
0.48
0.53
0.57
0.35
o.M

0.50
0.49
0.52
0.47
0.46
0.40
o.37
0.49
0.49
0.52
0.49
0.49
0.57
0.35
0.4

0.67
0.68
0.59
0.69
0.59
0.74
0.80
0.66
0.57
0.58
0.53
0.63
0.57
0.35
0.4

72.7
73.1
71.6
70.7
73.2
68.3
66.5
73.5
66.7
6.4
68.3
76.2
82.9
5 1 . 9
34.0

74.0
73.0
77.7
69.3
68.5
59.1
55,4
73.1
72.6
77.5
73.0
73.1
82.9
51 .9
34.0

0.51
0.51
0.50
0.50
0.51
0.48
0.47
0.52
0.47
0.49
0.48
0.53
0.58
0.35
0.29

0.52
0.51
0.54
0.49
0.48
0.41
0.39
0.51
0.51
0.54
0.51
0.51
0.58
0.35
0.29

0.53
0.59
0.56
0.62
0.65
0.71
0.86
0.70
0.56
0.55
0.51
0.67
0.58
0.35
0.29
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sample PP PET
(PA 6)

Table 4 Melting temperatures of blended fibres PP/PET (PA 6)
at a cooling rate of 50 K/min

1st heating 2nd heating

tions on interface leading to an increase of the crystal-
linity degree. The dispersants have influence on the
crystallization of individual components in the blend.
Ester of stearic acid supports the crystal l izat ion of
polypropylene and decreases the crystallinity of PET.
Dioctylphthalate has a contrary effect (Figs. 1-2).

From analyses of the results in Table 6, where me-
chanical properties for blended PP-PET (PA 6) fibres
are given, it follows that dispersed and oriented parti-
cles of PET and PA 6 improve the physico-mechanical
properties of the polypropylene fibres. The dispersant,
ester of stearic acid and polypropyleneglycol, in-
creases the ,,technological compatibility" of PET and
PA 6 with polypropylene matrix and improves the te-
nacity and elasticity of fibres. On the other hand, the
blended fibres have not such a compact structure what
is demonstrated by elongation parameters of fibers.
Generally, the elongation of blended fibres is higher in
contrary to fibres from PP, PA 6 or PET. This fact fol-

PET
(PA 6)

T* Tr1,  Tr2,
oc oc oc

T., T.,
oc oc

1
2
3
4
5
6
7
I
I
1 0
1 1
1 2
P P

PET
P A 6

1 6 0 . 1
160 .7
158 .3
158 .3
160 .2
157 .3
1 5 8 . 9

158.7
1 5 9 . 1
156 .0

1 6 0 . 6

2 1 6 . 5
216.4
252.3
249.5
2 5 1 . 9
250.2
251.1

254.6
254.8
254.3

zst.s
221.2

154 .1
153 .9
153 .0
153 .0
153.7
153 .0
152.9

1 5 3 . 1
152 .8
154 .0

155 .0

1 5 8 . 1  2 1 6 . 3
159.9 215.8
160.9 250.3
160.8 247.8
160.8 251.4
160.8 247.3
160.8 250,3

160.7 253.7
160 .4  253 .1
160.9 254.1

162 .8
252.8

Table 5 Melt ing enthalpy and crystal l ini ty of blended f ibres PP/PET (PA 6) (1) and after subsequent crystal l izat ion of sample at a
cooling rate of 50 K/min

1st heating 2nd heating

Sample
AH"u;" ,

J ,g - '
F * = , ,

%

AH""1",

J , g - '
F 

"ro,
%

0*= , ,
%

F"ut",
%

AH'

J .g- '
F""0, Fcat",

% %

AH*

J.g- t

1
2
3
4
5
6
7
I
9
1 0
1 1
1 2
PP

PET
P A 6

79.5
72.9
7 1 . 6
74.2
66.8
72.3
68.8

67.2
72.7
68.2

86.3
50.9
68.1

71. ' , |
70.2
74.6
66.5
65.7
56.7
53.2
70.1
69.7
74.4
70.1
70.1
86.3
50.9
68.1

0.56
0 .51
0.50
0.52
0.45
0.51
0.48

o.47
0.51
0.48

0.61
0.44
0,36

0.50
0.49
0.52
0.47
0.46
0.40
0.37
0.49
0.49
0.52
0.49
0.49
0.61
0.44
0.36

73^5
74.7
76.0
78.0
66.4
72.9
72.7

67.9
72 .1
60.3

91.2
33.0

74.0
73.0
77.7
69.3
68 .5
5 9 . 1
55.4
73.1
72.6
77.5
73.0
73.1
91.2
33.0

0.47
0.52
0.53
0.55
0.47
0 ,51
0 .51

0.48
0.51
0.42

0.52
0 .51
0.54
0.49
0.48
0.41
0.39
0 .51
0 .51
0.54
0 .51
0 .51
0.64
0.28

0.55
0.62
0.60
0 .69
0.59
0.75
0.80

0 .57
0.57
0.50

0.64
0.28

oia
0.28

0.66
0 .61
0.56
0,65
0.58
0.75
0.76

0.57
0.51
0.57

0.61
0.44
0.36

A higher concentrat ion of PET (30-35 %) in-
creases the melt ing enthalpy of the polypropylene
matrix (samples 6-8). lt is probable that crystalliza-
t ion of PET induces the crystal l izat ion process of
polypropylene, mainly close to the boundary layer.
One can see this phenomenon in the second heating,
as well. This can be also confirmed by good agree-
ment between experimental and calculated values of
polypropylene melting enthalpy, as can be seen in Ta-
bles 3, 5.

In terms of the thermal properties of blended fibres,
polypropylene and polyamide 6 or polypropylene-
polyethylene terephthalate, the oriented state creates
thermodynamically incompatible systems. Results ob-
tained at higher content of the dispersed phase with
"technological compatibi l i ty" of components in the
polymer blend show the possibility of mutual interac-

1 3 8

Table 6 Mechanical properties of blended fibres PP/PET (PA 6)

sample 
"r.r.J**-,

t t o t ,  t e l ,  I e l '
o k % o k

t ,

%

otot t

cN.dtex-l

. . o
L

o/o

1 0 5
88
1 6 8
1 6 8
130
1 3 3
1 8 3
88
1 3 1
1 0 5
23
90

1
2
3
4
5
6
7
8
I
1 0
1 1
1 2
PP

PET
P A 6

1 . 6
1 . 7
1 . 6
1 . 8
1 . 3
1 . 6
1 . 8
2.2
1 . 8
2 .2
2 .3
2 .7

1 . 2

1 . 9
2 . 1
1 . 8
1 . 9
1 . 7
1 . 9
1 . 8

51 30 55 59
41 28 70 68
55 36 73 67
54 36 70 67
52 36 89 70
48 37 86 76
53 40 83 75

vldkna a textil 3 (4) 134-140 (1996)



lows from small adhesive bonds between the matrix
and the dispersed phase, what is manifested by higher
tension lasting for a long time (cold flow). lt is interest-
ing that the elasticity of blended fibres increases pro-
portionally with the PET content.
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Strukttiru a zlep5enie najmii mechanickfch vlastnosti
v l d k i e n  [ 1 0 ,  1 1 , 1 3 1 .
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Vplyv dispergovanej tdzy na kry5talizAciu nekom-
patibilniich zloZiek je zanedbatelhf a zvy5uje sa pri ko-
polym6roch s vySSim stupfiom zndSanlivosti alebo
v pripade pou2itia vhodnfch aditiv [12].

V tejto prdci sa prezentuj0 DSC hodnotenie Struktriry
a vzdjomnfch interakcii polypropyl6nu a polyetyl6n-
tereftaldtu (polyamidu 6) v zmesnlich vldknach za
pritomnosti dispergadnfch aditiv.

vVSIeOKY A DISKUSIA

StuOium termickfch vlastnosti zrnesnfch vlSkien
PP/PET (PA 6) poukazuje na rozdiely v procese kry5-
tafizdcie jednotlivych zloiiek (tab. 2-5). Pri prvom
ohreve vzoriek 1, 2 sa zfskali endotermy s charak-
teristicklim pikom pre PP i PA 6 zloZku. Entalpia
topenia zloliek je blizka teoretickyim hodnotdm cis-
\ich polym6rov. Toto umoZfiuje ocharakterizovaf sys-
t6m ako nekompaktibilnf.

7.

8.

9 .

1 0 .

1 1 .

12.

1 3 .

1 4 .

1 5 .

TERMTCKE A MECHANTCKE VLASTNOSTI pp/pET (pA 6)
ZMESruVCN VLAKIEN

Ujhelyiovd, A., Marcindin , A., Zemanov6, E., *Ondrejmi5ka, K., Marcindinovd, T.
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Je zndme,2e vlastnosti polym6rov zdvisia od pod-
mienok ich prfpravy, predov5etlqim od procesu kry5-
talizdcie. V tab. 2-5 su zdkladn6 termick6 parametre
PP/PET (PA 6) zmesi v cykle: pnni ohrev - chladenie
(kryStaliz6cia) pri 10 a 50 l(min - druhf ohrev.

NiZ5ia nichlost chladenia (10 l(min) sp6sobuie roz-
Stiepenie PA 6 piku pri druhom ohreve s maximami pri
208-209 "C a 215-216 'C. Podobnf jav je moZn6
sledovat i pri zmesnfch vldknach PP/PET. PET pik
je roz5tiepeny na dva piky s maximami pri  244-
245 "C a 247-250 "C. Pri tfchto podmienkach bod
topenia PP ako zdkladnej zlolky je o 4-5 "C ni25i
(okolo 155-157 'C) oproti prv6mu ohrevu bez roz-
Stiepenia.

Naopak pri vzork6ch zmesnfch vldkien s nichlostou
chladenia 50 K/min nedochddza k roz5tiepeniu piku
dispergovanej fAzy, ale dochddza k roz5tiepeniu pik
PP matrice na dvojpfk. Teplota topenia dispergova-
nfch polym6rov md vySSie hodnoty, l.z.2e sa neobjavi
maximum roz5tiepen6ho piku s niZ5im bodom topenia.

Vy55ia rfchlost chladenia sposobuje tvorbu dvoch
typov kry5talickej modifikdcie polypropyl6nu - menej
stabifnd cr-p-modifikdcia s teplotou topenia 1W156 "C
a stabilnej5ia a-modifikdcia s teplotou topenia 160 'C.

Je evidentn6, Ze dvojprk PP je typicky pre vySSie
ryichlosti chladenia pri prfprave vzorky z taveniny a ne-
dochddza k interakcii medzi polym6rom a dispergo-
vanou tAzou.

Na druhej strane dvojpik dispergovanej t6zy sa
chov6 ako cistf polym6r (PET).

Z hl'adiska prechodu druh6ho poriadku a kry5tali-
za6nej schopnosti  pri  niZ5ej ryichlost i  chladenia je
mo2n6 ziskat 6iastodne vykryStalizovanf PET a PA 6.
Pri d'alSom zahrievani vzorky nad teplotou skeln6ho
prechodu fl-n) m62e kry5talizovat d'alSia 6ast s odli5-
nou Strukt0rou. Vfsledkom tohto procesu je dvojpik
dispergovanej tdrzy.

Pri vySSej nichlosti chladenia je moZn6 zlskat amor-
fn6 vzorky (PET a PA 6) a ich kryStaliz6cia prebieha

v tuhom stave s tvorbou infch typov kry5talickfch
modifikacii.

Dispergovand fdza nemOZe vpllivat na entalpiu tope-
nia a polym6rne zlolky sa v zmesnom vldkne chovajf
ako polym6ry so vziljomn'fmi interakciami na fdzovom
rozhrani (tab. 3, 5),

Vy55ia koncentrdcia PET (30-35 %) zvy5uje ental-
piu topenia PP matrice (vz. 6-8). Je nepochybn6, 2e
kryStaf izdcia PET ovplyvnuje kryStalizacny proces PP
hlavne v blizkosti medzif6zov6ho rozhrania. Tento jav
je moZn6 sledovat aj pri  druhom ohreve. Je to t ieZ
moZn6 potvrdit aj dobrou zhodou experimentdlnych
a vypoditanfch hodnot entalpif topenia PP (tab. 3, 5).

Orientdcia zmesnfch vlakien (PP/PA 6 alebo PP/
PET) z pohlhdu termicklich vlastnostizvy5uje nekom-
paktibilnost zloZiek tak6hoto syst6mu. Vfsledky zfska-
n6 pri vySSom obsahu dispergovanej tdzy poukazuj0
na moZnost vzdjomnyTch interakcii na medzifdzovom
rozhrani, potvrdenim coho s0 i vySSie hodnoty stupna
kry5talinity. Na kry5talizdciu cistfch zloZiek v zmesi
vplfva i  disperg6tor. Ester kysel iny stearovej pod-
poruje kry5talizacn[ schopnost PP a zniiuje kry5tali-
zdciu PET. Dioktylftalat md opacnf fdinok (obr. 1-4).

Mechanickofyzikalne vlastnosti  s0 v tab. 6. Z ich
anal'lzy vyplyiva, Ze dispergovan6 a orientovan6
dastice PET a PA 6 zlep5ujf mechanickofyzikdlne
vlastnosti PP vldkien (tab. 6). Dispergdtory kyselina
stearov6 a polypropylenglykol zvy5uje "tehnologickri
zndSanlivosf' PET a PA 6 s PP matricou a zlep5uje
pevnost a taZnost vldkien. Na druhej strane, zmesn6
vldkna nemaju takf kompaktnf Struktriru, do potvr-
dzujri elongacn6 vlastnosti vldkien. V5eobecne moZno
povedat, 2e talnost zmesnfch vl6kien md vySSie
hodnoty ako vl6kna PP, PA 6 a PET. Tdto skutocnost
vyplfta z malej adh6zie vdzieb medzi matricou a dis-
pergovanou fdzou demon5trovanou vySSou taZnostou
pri dlhom 6ase (studenf tok). Je zaujfmave, 2e
elastici ta zmesnfch vldkien sa vfznamne zvySuje
timerne s obsahom PET.

1 Q Vldkna a textil 3 (4) 1 34-140 (1996)



BLENDED FIBRE.FORMING POLYMER SYSTEM
PP/POLYAMIDEUREA ll.  Rheological Properties.

Kri5tof ic, M., Marcin6in, A., Ujhelyiovd, A., *Prchal, V.

Slovak University of Technology, Faculty of Chemical Technology,
Radlinskdho 9, 812 37 Bratislava, Slovak Republic
*Chemical Faculty of VUT, Brno, Czech Republic

The paper is devoted to the study of rheological properties of polypropylene and its blends with
polyamideureas. Results show worse adhesive properties betveen components of the blends and
change of the viscosity of mix melts.

In der Arbei t  s ind rheologische Eigenschaften der Schmelze von PP und der Mischungen von
PP mit  dem Polyamidharnstof f  beurtei l t  worden. Die Ergebnisse haben auf eine Verdnderung der
Viskosi tdt  und die Herabsetzung von Adhi is ionseigenschaften hingeweisen.

xffill;xl*,n;,;Ji#:Tl#i1?,:Hill'"";]i'I*TJ':,i;:?,ffiT':'HTilliilll lil,:,#;;:l i;liiill i;
V praci su posfden6 reologick6 vlastnostitavenin PP a zmesf pp + polyamidmocovina. Vyisledky

poukazuj0 na hor5ie adh6zne vlastnosti zloliek zmesi a zmenu viskozity zmesnfch tavenln.

INTRODUCTION

Knowledge of the rheological behaviour of the fibre-
forming polymers modified by additives (for improving
the end-use f ibre proper t ies)  is  important  f rom the
point  o f  v iew of  good spinning and drawing [1-3] .
Rheological properties can be described by different
models (three parameter model - Schurtz, Siska, four
parameter model of Cross). For a narrow interval of
shear  s t ress (corresponding to condi t ions of  f ibres
preparation) the two parameter model of Ostwald-de
Waele [4, 5] can be used:

t :  ro.(y)n or t  = K.Dn (A)

r o o r K a n d n - c o n s t a n t s .
The inf luence of the temperature on the apparent

viscosity of mix melts we can describe by the equa-
t ion:

q : A + ( E / 2 , 3 R T )  ( B )

n : r/D where D is the shear rate (C)

and to calculate the energy of activation of flow E.

EXPERIMENTAL

Preparation of polyamideureas (PAU1 and PAU2)
and the blended polymer systems PP + 1-5 wt. % of
PAU is described in the previous paper [6].

The rheologica l  proper t ies were measured on a
plastometer VP-05 at tree values of temperature: T, :
230 'C,  T2:250 oC,  Ts :270 oC and at  8 va lues of
shear stress t.  From the known parameters of the
plastometer the values of a shear rate D were calcu-
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lated for all values of t and all systems and tempera-
tures. From the equation (A) the values of index of
pseudoplasticity n and the constants K and r were cal-
culated. Results are in the Tab. 1. According to (C) an
apparent viscosity q (for a limit values t, and tr) was
calculated and arranged in the Tab. 2. The energy of
melt flow E was calculated from the logarithmic form of
dependence (B). Results are in the Tab. 3.

DISCUSSION

Values of pseudoplastic indexes n show (Tab. 1)
that the pseudoplastic character of flow is conserved
also after the addit ion of addit ives PAUl or PAU2.

Table 1 Constants n, K, r versus composit ion of mix melt and
temperature T

Conc. of T.
addit ive,  ̂ A
wl. o/o -u

PAUl PAU2

61 83
4990
4475
5202
4903
2833

230
250
270
230
250
270

230
250
270
230
250
270
230
250
270

0,50 5874 0,999 0,50
0,46 5702 0,999 0,46
0,46 5056 0,997 0,46

0,48 6231 0,998 0,49
0,47 5204 0,999 0,49
0,50 3568 0,999 0,46

0,47 6374 0,992 0,49
0,49 4562 0,999 0,49
0,45 4796 0,999 0,47

0,49 6107 0,999 0,50
0,48 4925 0,999 0,49
0,47 4360 0,997 0,53

0,46 6542 0,999 0,47
0,47 4906 0,999 0,46
0,49 3442 0,999 0,48

5874 0,999
5702 0,999
5056 0,997

5944 0,999
4913 0,999
4944 0,999

0,997
0,999
0,999

0,999
0,999
0,998

6276 0,999
5152 0,999
3776 0.999
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Table 2 Viscosity versus shear stress and temperature T

:  230 'C = 250 oC = 27O "CConc. of

additive,

wt. %

a

N.m-2 r l ,  N.s.m-2 q,  N.s .m-2 11, N.s.m-2

PP + PAU1 PP + PAU2 PP + PAU1 PP + PAU2 PP + P4g1 PP + PAU2

0

1

2

3

5

1 9  5 1 6
1 3 6  6 1 4

1 9  5 1 6
1 3 6  6 1 4

1 9  5 1 6
1 3 6  6 1 4

1 9  5 1 6
1 3 6  6 1 4

1 9  5 1 6
1 3 6  6 1 4

1 587
249

1 654
212

1682
208

1 6 1 3
223

1774
192

1 587
249

1574
2 1 7

1414
212

21 35
208

1 3 1 9
202

1205
141

1 096
1 3 1

1022
1 3 9

1 066
1 M

1 084
1 3 8

1 205
141

1044
1 3 6

1 '103
't42

1141
140

1044
121

841
87

925
1 1 0
834

94
536

99
657
86

841
87

668
103
817

84
673
94

620
81

Neither the change of temperature have the substan-
tial influence, nor the increasing amount of additive in-
fluences unambiguously the pseudoplastic behaviour
of mix melt.

Coefficient r indicate a good coincidence of the used
rheological model with experimental values. Constant
K of unmodified PP falls with higher temperature as a
consequence of decreased internal friction (viscosity)
and increased mobility of macromolecules. Introducing
of each additive at the T1 = 230'C leads to the higher
values of K i.e. the mobility of macromolecules falls. At
T2= 250 'C and Ts= 270 'C the value K falls for each
additive with its increasing amount, mostly at the con-
centration of 3-5 wt.% of PAU what indicates a ,,dilut-
ing" effect of additives and increased mobility of mac-
romolecules (and decreased viscosity).

Results in the Tab. 2 confirm the above mentionned
effect because at T1 = 230 'C (PP + PAUl) and t1 the
values of apparent viscosity slowly rise and at ts a lit-
tle decrease. In other cases the apparent viscosity
falfs at both temperatures Tz= 250 oC and Ts: 270 oC

and both additives PAU1 and PAU2. Decrease of vis-
cosity can be explained partly by much higher molecu-
lar weight of PP in comparison with low molecular weight
of PAU (and different mobility of PP macromoleculs
and moleculs of PAU), partly by chemical dissimilarity
of polar molecules of polyamideureas and nonpolar
macromoleculs of PP (possibility to create preferen-
tially cohesive bonds between the same moleculs in-
stead of the adhesive bond between different mol-
ecules of PP and PAU).

Addition of PAU with the lower viscosity (and with
short and more mobile moleculs) decreases also a
fr ict ion of segments of PP macromolecules and in-
creases their mobility.

Values of energy of flow E (Tab. 3) refer to its par-
tial dependence on shear stress and at the same time
on the amount of additive. At the Swt.% of PAU1 and
PAU2, resp. an increase of energy of flow E is 29 %
and 24 %, resp.

Energy of flow E as a quantity of energy necessary
to overcome intermolecular bonds (which slows down
the movement of a paralel layers of melt) indicates by
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Table 3 Energy of melt flow E versus shear stress and com-
position of mix melt

E, kJ.mol- l

T,  N.m-2 Concentration of PAU1, wt. %

1 9  5 1 6  8 , 2
27 322 7,6
39 033 8,9
58 549 8,9
78 065 8,8
97 582 11,1

1 1 7  0 9 8  1 1 , 0
1 3 6  6 1 4  1 3 , 5

1 1 , 2  1 3 , 5
9 , 9  1 3 , 9
9 ,8

12 ,3  13 ,9
13 ,2  13 ,6
1 3 , 8  1 1  , 7
1  1  , 1  1 0 , 4
1 1 , 1  1 1 , 1

1 1 , 6
8 , 1

1 1 , 9
12,2
'13,3

1 1 , 9
1 0 , 6
9,4

9,4
9 ,0

12,0
1 0 , 9
1 3 , 5
10,4
12,0
1 1 , 6

A E 9,75 1 1 , 1 2 1  1  , 0  1 0 , 3 12 ,59

r, N.m-2 Concentration of PAU2, wt. %

1 9  5 1 6  8 , 2
27 322 7,6
39 033 8,9
58 549 8,9
78 065 8,8
97  582  11 ,1

1 1 7  0 9 8  1 1 , 0
1 3 6  6 1 4  1 3 , 5

6 ,9
7,6
7,9
7 ,4

9 ,5
9 ,7
8 ,8

9 ,0
' 1 1 , 1

1 1 , 6
9,0

13,7
1 3 , 3
1 3 , 9
1 0 , 5

1 0 , 5  1  1  , 6
12,4 12,3
13,8 13,7
1 1 , 8  1 3 , 1
12,5 12,5
9 , 6  1 1 , 5
9 , 2  1 0 , 8
9 , 6  1 1 , 0

A E 9,75 8,26 1  1  , 51  11 ,17  12 ,06

their higher values that the components of mix melt
have not a good adhesive properties and the move-
ment of dispersed component PAU and matrix compo-
nent PP is influenced negatively.

SUMMARY

1. Flow characteristics of blended systems PP + PAU
are not substantially influenced in comparison with
unmodified PP (from the point of view of values n).

2. At the lowest temperature (Tr = 230'C) the poly-
amideurea PAUI causes the lowering of macro-
molecular mobility, at higher temperatures this mo-
bi l i ty increases especial ly at the highest
concetration of PAU.

3. Energy of mix melt flow E rises with the concentra-
tion of polyamideurea.

VtAkna a textil3 (4) 141-144 (1996)



4. Changes of flow are not important and seems not to
inf luence negatively the process of spinning and
drawing.
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Poznat reologick6 chovanie vldknotvorn6ho poly-
m6ru modifikovan6ho aditivami (pre zlep5enie vlast-
nosti  f indlnych vldkien) je ddleZite najmri z hl 'adiska
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vyhovuje dvojparametrovf Ostwald - de Waeleov
model [4, 5]:

t :  to.(y)n alebo t :  K.Dn (A)

kde te, K, n s0 kon5tanty.
VplW teploty na zdanlivti viskozitu zmesnej taveniny

mdZeme popisat rovnicou:

q = A + ( E / 2 , 3 R T )  ( B )

q : r/D kde D je Smykovd rfchlost (C)

a vypoditat aktivadnri energiu toku E.

EXPERIMENTALNN ENSt

Prfprava polyamidmodovin (PAU1 a PAU2) a zmes-
nyich polym6rnych syst6mov PP + 1-5 hm. % PAU je
popisand v predchddzajdcej prdci [6].

Reologick6 vlastnosti boli meran6 na plastometri
VP-05 pri troch teplotdch T1 = 230 "C, Tz = 250 oC,

Ts: 270 oC a pri  Osmich hodnotdch Smykov6ho
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napatia r. Zo zndmych parametrov plastometra boli
vypo6ltan6 hodnoty Smykovej rfchlosti D pre v5etky
hodnoty t, v5etky syt6my a teploty.

Zrovnie (A) bolivypocitan6 hodnoty indexu pseudo-
plastici ty n a hodnoty konStdnt K a r.  Vfsledky su
uveden6 v Tab. 1. Podl'a rovnice (C) boli vypocftane
hodnoty zdanlivej viskozity q (pre hranicn6 hodnoty r,
a tr) a zoraden6 do Tab. 2. Aktivadn6 energia toku
zmesnej taveniny E bola vypocitan a z logaritmick6ho
tvaru zdvislosti (B).Vfsledky sri uveden6 v Tab. 3.

DISKUSIA

Z hodndt indexu pseudoplasticity n (Tab. 1) vyplyiva,
Ze pseudoplastickyi charakter toku taveniny nemodifi-
kovan6ho PP sa zachovd i  po pridanl adit fv PAUl
a PAU2. Ani zmena teploty taveniny nemd vyrazni
vplyv, ani st[pajdci obsah aditiv jednoznadne nevplfva
na pseudoplasticitu taveniny.

Hodnoty koeficianta r poukazujr l  na dobru zhodu
pouZi t6ho Ostwald -  de Waeleovho reologick6ho
modelu s  exper imentd lne nameranfmi  hodnotami .
Koeficient K nemodif ikovan6ho PP s rast0cou
teplotou k les6,  do je  ddsledkom zniZen6ho
vn0torn6ho trenia (viskozity) a zrni5enej pohyblivosti
mak! 'omolek0l. Zavedenie oboch adit iv vedie pri
teplote Tr :  230 "C k vySSim hodnot6m K, t .  j .
pohybl ivost makromolek0l klesd. Pri  T2 = 250 oC
d Ts = 270 "C hodnota K pre obe aditiva klesd s ich
rastfcim obsahom, najviac pri  koncentrdci i  3-s
hm. % PAU, co poukazuje na,,zriedbvaci" efekt aditiv

3.

4.

5 .

6 .

ZMESNV VLAKNOTVORNV POLYMENruY
SYSTEM PP/POLYAM|DMOCOV|NA il.

Reologick6 vlastnosti

Kri5tof id, M., Marcindin, A., Ujhelyiovd, A.

Chemickotechnologickd fakulta, STU, Bratislava, SR

143



a zv l i5en0 pohybl ivost  makromolekf l  (a  znf tenu
viskozitu).

Vfsledky v Tab. 2 podporuju vySSie uvedenf fakt
najmd pre PAU1, pretoZe pri T., = 230 "C a , hodnoty
zdanlivej viskozity pomaly rastu a pri , mdlo klesn[.
V ostatnfch pripadoch zdanlivd viskozita klesd u
oboch teplot  T2:250 "c  iT3 :270 'c  ioboch adi t lv
PAUl i  PAU2.

Pokles viskozity moZe byt vysvetlenf diastocne
ovela vySSou molekulovou hmotnostou polypropyl6nu
v porovnani s nfzkou molekulovou hmotnostou PAU,
ciastocne chemickou odli5nostou poldrnych molektil
polyamidmodoviny a nepoldrnych makromolekri l
polypropyl 6n u (moZn ost vytvdrat pred n ostn e koh 6zne
vdzby medzi rovnakl imi molekulami a nie adh6zne
viizby medzi r6znymi molekulami PP a PAU. Pridanfm
menej viskoznej polyamidmodoviny (s krat5imi
a pohyblivejSimi molekulami) klesd itrenie segmentov
makromolekul PP a zvy5uje sa ich pohyblivost.

Hodnoty aktivacnej energie toku zmesnej taveniny
E (Tab. 3) poukazuju na jej ciastodnu zdvislost od
Smykov6ho napdtia i  na obsahu aditfva. Pri  obsahu
5 hm. % PAUl a PAU2 sa zv; iSi akt ivadnd energia
toku taveniny E o 29%, resp. 24 %.

Aktivacnd energia toku E (ako mnoZstvo energie
potrebnej na prekonanie medzimolekulovyTch sil zlo-
Liek brzdiacich pohyb paralelnfch vrstiev taveniny)
vyjadruje svojimi vySSfmi hodnotami,2e zlolky zmes-
nej taveniny nemaju dobre adh6zne vlastnosti a pohyb
dispergovanej tdzy - PAU i spoj i tej  tAzy - PP je
negativne ovplyvnenf.

zAvenv

1.  Charakter is t ika toku (z  h l 'ad iska indexu pseudo-
plasticity n) zmesn;ich tavenfn syst6mov PP + PAU
nie je podstatne ovplyvnend v porovnani s nemod-
ifikovanfm PP.

2. Pri najniZ5ej teplote T1 : 230 "C polyamidmodovina
PAUl spOsobuje zn[Zenie pohyblivosti makromole-
kfl. Pri vy55ich teplotdch sa t6to pohyblivost zvy-
Suje, najmd pri  najvy55ej koncentrdci i  polyamid-
mocoviny.

3. Aktivadnd energia toku zmesnyich tavenin E st0pa
s koncentr6ciou polyamidmodoviny.

4. Zmena tokovfch vlastnosti zmesn;ich taven[n nie je
podstatnd a nebude negatfvne ovplyvfiovat proces
zvldknovania a dlZenia.
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PREPARATION AND STUDY OF THE STRUCTURE AND
PROPERTIES OF A NEW DERIVATIVES OF CELLULOSE

(PH.D. THESIS)

Taldba, [ .

Faculty of Chemical Technology, STU, Bratislav4 Slovak Republic

Presented Ph. D. thesis [1]deals with preparation and study of the structure and properties of
a new derivatives of cellulose with surface-active and liquid-crystall ine properties. At the same
time, the preparation of highly substituted cellulose esters with substituted or unsubstituted ben-
zoic acids by the direct reaction of cellulose in the pyridine-methanesulfonylchloride-acid system
was suggested.

In der Doktorarbei t  [1]wurde die Herstel lung der neuen Zel lu loseder ivate beschr ieben. Bei  den
hergestellten Produkte wurde die Struktur und physikalische Eigenschaften vom Standpunkt der
grenzflachenaktiver Substanzen sowie Flussigkristale studiert. Eine neue Method2e von Synthese
der hochsubstituierten Zelluloseester mit der Benzoesaure bzw. ihre Derivate wurde vorgelegt.
Die Synthese basiert auf direkte Saure Wirkung an der Zellulose im System von Pyridin-Methane-
sul fonylch lor ide-Sau re.

13 . i t r . lc .cc1t ' r i i r t r roHHo[ i  pa6o're onr{cbrBaercr ]  r ro, t l loroBKa 14 r{cc.r lc loBaHl4e crp.yK' fypt , t  csoi lc ls  HoBLt\
j tepuBaroB uc.r . - ln. i ro3hr c r toBepxHocrHo-aKTI4BHbrMr,r  u xH. lKo-Kpr4cra. [ ]4trccKr4M14 cgouctsaN4r,r .  [ I1tc; t -

, r tat 'aerc l  r rosr ,n{  \ reroi t  uoj t fo ' r 'oBK14 BbrcoKo-raiuert ldHubr\  cc ' ic l )oB i le. t i tnJto3bt  ( i  : laMeuICHHI ' lv l l , t  t t . t l t ' t

uesal tcr leHHLt\ tn a[ ]oMa' f t tqecK14ML4 Kl , tc , r toraMH t t l l lv lot . i  pcart t rcn l le. ' t . t tKJ. lo3t , t  B ct4c ' fcNte t ILtP14i t t4H-

rvrera HC.\'. r brf o u rt.,t l:to lr nI-K 14c.ilora.

V Ph. D. prdci [1] je poplsand prfprava a St0dium Strukttiry a vlastnostf novfch derivdtov celul6zy
s povrchovo-aktfvnymi a kvapalno-kryStalickfmi vlastnostami. Zdrovefi je navrhnu$i novf sp6sob
pripravy vysoko-substituovanfch esterov celul6zy so substituovanfmi alebo nesubstituovanou
benzoovou kyselinou priamou reakciou celul6zy v syst6me pyridin-metdnsulfonylchlorid-kyselina.

The main resul ts  of  the Ph.D.  thes is  could be
devided into following parts.

1 . O-dodecanoyl-O-(2-hyd roxyethyl)cel lu lose
and O-octadecanoyl-O-(2-hyd roxyethyl)cel I ulose

[2-31

By partial hydrophobization of water-soluble O-(2-
hydroxyethyl)cellulose (HEC) (degree of oxyethylation
-1.3) with chlorides of higher fatty acids (C2 and Cls)
in the homogeneous reaction conditions, the new wa-
ter-sol uble O-dodecanoyl-O- (2-hydroxyethyl)cellu lose
an d O - octad e can o yl- O - (2-hyd roxyeth yl ) ce I I u I ose with
DS* - 0.01 (degree of substitution with respect to the
content of dodecanoyl and octadecanoyl groups, re-
spectively) were prepared and characterized. From
the results achieved it follows that the reaction time
does not influence the DSp in the range of 0.5-20 h
(weight ratio of reactants 1: 1). Decisive influence of
the DS* was in the case when the weight ratios of re-
actants were changed to 2:1 and 3 : 1. Water soluble
derivatives have characteristic DSp value of -0.01 and
the insoluble ones that of -0.3, r. e. greater by one order.

Properties of derivatives:
- they reduce the surface tension and exhibit typical
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dependence of surface tension on log concentra-
t ion. The dodecanoyl derivatives compared with
octadecanoyl  ones exhib i t  lower va lues of  sur-
face tension in  the range of  cr i t ica l  micel le  con-
centration

- low dispersion power
- low frothing
- pronounced emulsifying power and good O/W (oili

water) emulsions stability, which is comparable with
the emuls i f ier  Tween 20 commerc ia l ly  avai lab le
(oxyethylated monol au ransorbitot).

2. O-dodecyl-O-(2-su lfoethyl)cel lu lose [41

By modi f icat ion of  ce l lu lose wi th sodium sal t
of 2-bromoethanesulfonic acid in the homogeneous
medium of DMSO-SO2-DEA, the water soluble so-
dium salt of O-(2-sulfoethyl)cellulose (SEC) with DSg
-0.5 (degree of substitution by sulfoethyl groups) was
obtained. Then, by partial modification of sodium salt
of SEC with 1-bromododecane (LB) in DMF/pyridine
system, the new water-soluble O-dodecyl-O-(2-sulfo-
ethyl)cellulose with DSp 0.3-0.8 (degree of substitu-
tion by alkyl groups) were prepared and character-
ized. The derivative with DSn -0.8 does not exhibit
water-solubility.
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Properties of the derivative:
- it reduces the surface tension of water. The LSEC-I

product (DSn -0.7) was the most effective in reduc-
ing the surface tension (Tr,n:37.8 mN.m-l at c= 2.5
kg.m-t).  Values of cr i t ical micel le concentrat ion
(c.m.c.) ranged in 0.75-0.90 kg.m-3.

- excellent emulsifying properties comparable with
those of the commertial product Tween 20

- good O/W stability of emulsions
- higher foaming power. When the concentration was

bellow 1 kg.m-3 no foaming was observed.
- the best result from the point of the complex prop-

erties studied were achieved with the derivative with
the highest DSs (-0.7).

3. O-decyl- and O-dodecyl-O-cellulose sulfate
I5-4

By esterification of cellulose with chlorosulfonic acid
in pyridine, the cellulose sulfate (CS-A) was prepared.
Degree of substitution was found to be 1 .1 . M, and DP
values calculated from the results of determination of
the limiting viscosity number were found to be 27,800
and 1 11, respectively. The prepared CS-A derivative
was alkylated by 1-bromododecane homogeneously in
a DMF/H20 (1:1) system and heterogeneously in non-
aqueous DMF. In both systems NaOH was used as
catalyst. The derivatives with various DSq (0.01-0.1)
(degree of substitution by alkyl groups) were prepared
by changing the reaction time from 1.5 to 5.0 h and the
reaction temperature 50 and 90-100 oC, respectively.
The most pronounced increase of DSq was observed
at the reaction time increasing from 1.5 to 5.0 h, e. g.
DSR -0.06 to DSp -0.1. At the same time, the cellulose
sulfate (CS-B) with M*:8O,8OO and DP: 400 was
modi f ied wi th 1-bromodecane (DB) and 1-bromo-
dodecane (LB), respectively. Alkylations were carried
homogeneously  in  a DMFIHzO (1:1)  system by the
similar procedure as alkyl derivatives of CS-A. Degree
of substitution by alkyl groups of both derivatives was
found to be 0.01.

Properties of derivatives:
- they reduce the surface tension of water. The de-

rivatives with the highest DSR (-0.1) were the most
effective in reducing the surface tension (yr1r:39.8
mN.m-1 at c = 2.5 kg.m-t).  The derivatives with
lower DSR did not exhibit a significant drop of sur-
face tension which is related to a small degree of
substitution of alkyl groups (DS, -0.01).

- do not exhibit significant frothing properties
- have pronounced emulsifying power which reaches

the Tween 20level. Except of the laurylated CS-B
derivative, a discrete separated oil layer was ob-
serued in all cases after 24 h yet.

- exhibit lower values of antiredeposition efficiency in
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comparison with the carboxymethylcellulose (CMC)
and strong synergistic effect for derivative with the
highest DSR (-0.1). Less synergistic effect was ob-
served in the case of derivative which have the low-
est  DSp (0.01) .

- all derivatives show rather low washing power (WP)
in neutral medium using oi ly-soi l  with part icles of
soot compared with that of natrium dodecylbenzene
sulfonate as a standard. Higher WP were estab-
l ished in alkal ine medium due to increasing of the
dispersing effect. Best results were obtained in the
case of the LCS-A-3 derivative with the highest DSt
( -0.1 ) .
Finely, i t  was confirmed that the part ial  hydro-

phobization by long alkyl or acyl chains of water-solu-
ble cellulose derivatives yields the products with sig-
nif icant surface-active propert ies. These polymeric
surfactants represent a special group of surface-active
substances which can be interposed between ful ly
synthetic surfactants and biosurfactants.

4. a) O-(methanesu lfon yl)-O-(2-hyd roxy-
propyl)cellulose and O-(methane-

sulfonyl)cellulose [8]

By chemical modif icat ion of both O-(2-hydroxy-
propyl)cel lulose (HPC) and cel lulose with methane-
sulfonylchloride in homogeneous and heterogeneous
medium using various catalysts, the new O-(methane-
su lfonyl) -O -(2-hydroxypropyl)cellu lose an d O - (meth an e -
suffonyl)cellulose with DS 0.1-2.5 were prepared and
characterized. The target of the modifications was to
find out the reaction conditions for the preparation of
highly substituted alkylsulfoesters of HPC.

Result:
- highly substituted sulfoesters of HPC could be pre-

pared using NaOH as a catalyst.

4. b) O-(1 -hexadodecyl)-O-(2-hydroxypropyl)-
cell u lose, O-(l-hexadecynesu lfonyl)-O-(2-

hydroxyethyl)cellulose and O-(1 -dexadecane-
sulfonyl)-O-(monoacetyl)cell u lose [8-91

By modification of the HPC, HEC and monoacetyl-
cellulose (MAC) with 1 -hexadecanesulfonylchloride,
the new O-(1 -hexadecanesulfonyl) -O -(z-hydroxy-
propyl)cellulose (DS -0.2 and -1.0), O-(1-hexadecane-
sulfonyl)-O-(2-hydro4yethyl)cellulose (DS -0. 1 ) and O - ( 1 -

hexadecanesulfonyl)-O- (monoacetyl) cel lu lose ( DS
-0.1) were prepared and characterized.

Results:
- reaction temperature, catalyst and weight ratio of

the reactants are considered to be one of the most
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significant factors which influenced the degree of
substitution

- highly substi tuted alkylsulfoesters could be pre-
pared using NaOH and the weight ratio of reactants
being increased (1: a)

- the new O-(1 -hexadecanesulfonyl)-O-(2-hydroxy-
propyl)cel lulose with DS -1.0 exhibits meso-
morphous properties of thermotropic liquid-crystal-
line polymer.

5. O-(2-n itrobe nzoyl)-, O-(3-n itro benzoyl)-, O-(+
nitrobenzoyl)-, O-(*azidobenzoyl)- and O-(ben-

zoyl)-O-(methanesu lfonyl)cel lulose [1 0l

By modification of cellulose with substituted or un-
substituted benzoic acids in the new acylation system
of pyridine containing methanesulfonylchloride the
O-(2-nitrobenzoyl)- (DS - 3), O-(3-nitrobenzoyl)-
(DS = 3), O-(4-nitrobenzoyl)- (DS = 2), O-( -azido-
benzoyl)cel lulose (DS -1) and mixed ester O-(ben-
zoyl)-O-(methanesulfonyl)cellulose with DS -0.9 were
prepared and characterized. The derivatives are par-
t ia l ly  so luble in  usual  organic  so lvents,  such as
dimethylsulfoxide and chloroforme.

Results:
- the new preparation method of cellulose esters with

substituted benzoic acids represents a suitable way
of synthesis of high substituted derivatives

- the relatively short reaction time (2-3 h) and the
low temperature (-50 oC) of the reaction represents
the most pronounced advantages of this method

- the most pronounced increase of DS was observed
b e t w e e n 2 t o 3 h .

REFERENCES

1. Tal6ba, P.: Prlprava a St0dium Strukt0ry a vlastnosti novfch
derivdtov celul6zy (Doktorsk6 dizerta6n6 prdca), CHTF STU
Bratislava, 1996.

2. Srokov6, 1.,  Hodul, P., Taldba, P.: Texti l  a ch6mia, 23, 1993,
28-36.

3. Taldba, P., Srokovd, 1.,  Hodul, P.: Chem. Papers,50, 1996
(in press).

4. Taldba, P., Srokovd, 1.,  Hodul, P., elk, G.: Chem. Papers,
50 ,  1996 ,  101 -104 .

5. Tal6ba, P., Srokov6, 1.,  Hodul, P.: Vldkna a text i l ,2, 1995,
155-159.

6. Taldba, P., Srokovd, 1.,  Ebringerov6, A., Hodul, P., Marcindin,
A.: Cellulose-Based Biodegradable Polymeric Surfactants,
XVfll lnternational Carbohydrate Symposium, 22-26 July
1996, Milano, l taly, DP 002, p. 635 ( in Abstracts),

7. Tal6ba, P., Srokov6, 1.,  Ebringerovd, A., Hodul, P., Marcindin,
A.: J. Carbohydr. Chemistry, 1996 (accepted).

8 .  Srokovd,  1 . ,  Ta l6ba,  P. ,  Hodul ,  P. ,  e fk ,  G. ,  Marc ind in ,  A. :
Chemical Modif icat ion of Cellulose and l ts Derivatives.
Eurocarb Vl l l ,  8th European Carbohydrate Symposium,
2-7 July 1995, Seville, Spain.

9 .  Srokovd,  1 . ,  e ik ,  G. ,  Ta l6ba,  P. ,  Ebr ingerov6,  A. :  o- (1-
hexadecanesulfonyl) -O-(2- Hydroxypropyl) cell ulose : Synthe-
sis, Structural Characterization and Mesomorphous Proper-
t ies, Cellulose, 1996 (submitted).

10. Tal6ba, P., Srokov6, 1.,  Hodul, P., Ebringerov6, A.: Chem.
Papers, 50, 1996 ( in press).

pRipRAyA a SruDruM SrnuKTURy A vLASTNosri

zaradit medzi skupinu tzv. ,,plne syntetic$ich tenzidov"
a ,,biotenzidov".

Dizertadnd prAca bola sucastou rie5enia projektu
A-19 ,,Synt6za a St0dium vlastnostf novfch biodegra-
dabilnfch tenzidov a textilnfch pomocnfch prostried-
kov". Je zameran| na pripravu a Stddium Struktfry
a vlastnostinovlich derivdtov celulozy. Hlavnyim taZis-
kom prdce je parcidlna hydrofobizAcia vodorozpust-
nfch deriv6tov celul6zy (hydroxyetylcelul6za, sulfo-
etylcelul6za, sulfdt celul6zy) s cielbm pripravit poly-
m6rne tenzidy, pre5tudovat a objasnit ich vlastnosti

NOVYCH DERTVATOV CELULOZY (pH.D. TEZY)

Taldba, P.

Chemickotechnologick6 fakulta STU, Bratislava, Slovenskd republika

Vzhl'adom na ekologicke aspekty v Zivotnom pro-
stredi, vfznamn0 skupinu z hl'adiska perspektivnej
vyuZitelhosti v priemysle maju niektor6 druhy textil-
nfch pomocnych prostriedkov (TPP) z prirodnlich
surovfn, napr. peptidov a sacharidov ako hydrofilnej
zlolky moleku ly tenzidu. Vlastnosti biodegradabil n6ho
polym6rneho tenzidu moiu ziskat aj vodorozpustn6
deriv6ty celul6zy pripraven6 ich parcidlnou hydro-
fobizdciou (zavedenfm alkylovfch alebo acylovfch
skupin s vdd5im podtom at6mov uhlika (Cts a2 C1s) do
vhodn6ho stupRa substitricie). Tieto derivdty moZno
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z hl'adiska povrchovo-aktivnych ldtok. S[dastou pr6ce
je prlprava vysokosubstituovanyich sulfoesterov celu-
lozy s vlastnostami kvapalno-kryStalickrich polym6rov
a synt6za esterov celul6zy so substituovanfmi benzo-
ouimi kyselinami v novom acyladnom syst6me.

V dizertacnej pr6ci sa dosiahli nasleduj0ce vfsledky:

1. Parcidlnou hydrofobizdciou vodorozpustnej hydroxy-
etylcelulozy chloridmi vy55ich mastnfch kyselin (C,,
a Cre) sa pripravi l i  nov6 vodorozpustn6 derivdty
O -dod ekanoyl - O- (2- hyd roxyetyl) cel u loza a O -okta-
d ekanoyl- O - (z-hyd roxyetyl ) cel u loza. Derivdty sa
vyznacuju znilovanfm povrchov6ho napdtia a emul-
gadnou u6innostou.

2. V homog6nnom prostredf v rozp05tacom syst6me
pre celulozu DMSO-SO2-DEA sa pripravila vodo-

rozpustnd sodnd sol '  su l foety lce lu lozy,  k tord sa
modi f ikovala 1-bromdodekdnom. Novyi  der ivdt
O- lauroy l -O-(2-sul foety l )ce lu loza sa vyznacuje
zniZovanim povrchov6ho napdtia, penivostou
a emulgacnou 0dinnostou.

3. Pripravili sa nov6 vodorozpustn6 alkylovan6 sulfdty
celu lozy (Cro a C,) ,  k tor6 vykazuj0 emulgadn0,
praciu a antiredepozicnti 06innost.

4. Chemickou modifikdciou O-(2-hydroxypropyl)celu-
lozy 1-hexadek6nsulfonylchloridom sa pripravi la
novd O- ( 1 -hexadekdnsu l fonyl) -O-(2- hyd roxypro-
pyl)celuloza s termotropnyimi kvapalno-kry5tal ic-
lqymi vlastnostami.

5. Vysokosubsti tuovan6 estery celulozy so substi-
tuovanfmi benzoovyimi kyselinami moZno pripravit
v novom acyladnom syst6me pyridin-metdnsul-
fonyl chlorid-kysel ina.

148 vl^kna a textil3 (4) 144-148 (1996)



z vEDEcKovVsrunnruYcH A vVvouovVcn pRAcovisr

POSSIBILITIES FOR ECONOMICAL PRODUCT CHANGES
IN A CONTINUOUS POLYESTER PLANT

Stibal,  W., Nothhelfer, K.

EMS-tNVENTA AG, DOMAT/EMS, SWTTZERUND

Almost all new polyester plants are continuous pro-
duction systems, most with considerable capacities.
The development to capacities of 600 to/day in a sin-
gle l ine ( l l lustrat ion 1) makes clear how much signif i-
cance is given to the decreasing investment develop-
ment as size increases. Batch polymerizations are
really only carried out now for very special or modified
polyester, in which case capacities up to 60 to/day are
already extraordinarily large amounts, even for marke-
table specialties.

Experience with many continuous plants has led to
construction according to the so-called ,,4-reactor" de-
sign instead of the usual S-reactor design employed
unti l  now (l l lustrat ion 2). The f irst polycondensation
section has been redesigned from an equipment stand-
point and has taken over the tasks of two reactors.
The reduction of number of vessels corresponds to
a reduction in investment costs, whereby the capacity
of the entire plant and its operational properties remain
however at the same level.

It is especially advantageous if a plant with a smal-
ler number of reactors but a high daily capacity can at
the same time produce various end products. End pro-
ducts in the form of chips, staple fibers or filament are

700

600

500

200

100

examples. A division of the main melt stream after the
discharge pump poses no fundamental problem.

We name this of processes MELT-CONDITIONING
process, when solids are incorporated into the melt
(MC-process) and MELT-MODIFIYING process (MM-
process) when liquids, which are mostly reactive, are
added (lllustration 3).

A completely different polyester is generated from
Homo-PET due to the inline handling. Only pure addi-
tives and reactants are fed into the process. lt is avoi-
ded, for example, that MB-Polyester should be added,
since these products already prossess a,,thermal his-
tory" and alltoo often carry foreign substances into the
processed polyester.

The possibilities for product variation are manifold,
as shown in il lustration 4.

Due to the principal of the system, variations made
within products (for example, from bright to dull) are
very quickly possible. Even product changes are exe-
cuted within an extraordinarily short time. The result is
a smallest possible amount of transition material.

Whether chips are to be produced or the melt to be
used for direct spinning of staple fibers or filament is of
no consequence for the concept of the process (ll lus-

Plant size [Vd]

1 965 1975 1 980

Year

1 985 1 995
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Capacity increase of PET plant
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F IBER OIRECT SP INNING

POY OIRECT SPINNING

CHIPS

t-flfs PET continuous production plant MC96-2

Melt - Conditioning
- bright - fulldull fibers or chips OiO2)
- black fibers or chips (carbon black)
- flame retardant fibers or chips
- fibers or chips with different dye stuffs
or pigments

- optical brightened chips

Melt - Modifying
- CoPET
- BICO production with only
one init ial polymer

- optical brightened chips
- anti pi l l ing f iber

Melt - Condit ioning and Melt -  Modifying
- anti  pi l l ing PET
- staple for fiber fill

f,ms Melt-conditioning: variation possibilities MC96-3

STAPLE FIBER
(0.4% r iOr )

Esterification and
Polycondensation

POY
(0.1s%tiOr)

frws Melt-conditioning: different products MC96-4

tration 5), since product quality and homogeneity are
outstanding in any case and exceed those of other
processes.

In the following, some examples of the MC and MM
processes will be described.

1 5 0

1. THE MC-PROCESS FOR CARBON BLACK

A typical representative of the MC-process is the manu-
facture of colored, spun fibers using pure carbon black in
powder form, as delivered by a carbon black manufacturer.
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^\CARBON-BLACK

V-lN BAGS 
*

MODIFIED PET
MELT

fins Melt-condit ioning: PFD of a 1001/d l ine MC96-5

Amortization of equipment [a]

Concentration of carbon

4 0  6 0
Plant size [Ud]

t-Ms Melt-conditioning for carbon black MC96-6

Experience has already been gathered according to
this principle in industry for the delustering of f ibers
with TiO2. lt has been realized in three continuous po-
lyester plants for chips production with parallel direct
spinning of melt into staple fibers and filament.

PET-dye-stuff or corresponding pigments can be in-
corporated directly into the melt according to the same
principle.

In this case (lllustration 5) a part of the main melt
stream is diverted to a double-screw extruder. In this
extruder the gravimetrically dosed colorant powder is
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swiftly dispersed. The concentration in this side melt
stream is adjusted such that after remixing with the
main melt stream the desired final concentration (on
colorant) is present in the polymer.

In the case of carbon black there exists special
know-how needed to attain a good polymer for spin-
ning, as listed in the following steps:
- Selection of the suitable carbon black type.
- Clean handling of the carbon black.
- Feeding and dosing in the twin screw extruder.
- Design of the twin screw extruder.

1 5 1



Polymer
TYPe

End-conc. t%l
DP test [bailhl
Titer [dtexJ
cv [%]
RF [cV/dtex]
cv [%]
BD [%l
cv [%]

PET
bright

9

1 , 7

4,8

5,6

4,8

35,4

29,9

PET
P red

0,6

14*

1 , 8

7,5

5 ,1

6,6

39,5

27,4

PET
MB red

0,6
20*

0,6

41*

1 , 8

3,9

4,7

5,0

46,7

20,4

0,6
62*
1 ,8
4,2

4,6

5,2

56,2
23,1

PET
PCB

1 ,0
20*

1 ,7
5,2

5,2

5,4

38,6
15 ,4

1 , 0

80*

1 , 9

4,8

4,7

5,9

53,0

1 7 , 9

2,0

53"
1 ,7
6,7

8,0

5,7

32,6
24,2

PET PET
P blue MB blue

PET PET
MB CB*" P CB

R F
BD

End-conc. End-concentration of colouring matter P test Filter pressure test (EIAG-procedure)
P Powder
MB Masterbatch
CB Carbon black

Tenacity
Elongation at break

* depends on raw material quality of colouring matter
** < 1,9 dtext not possible to spin without troubles

t-lts Quality principals MC96-7

EG or TEG

Finisher

Static-Mixer

{ms Antipilling PET production MC96-8

- Appropriate residence time and remixing behavior in
the extruder.

- Corresponding control concepts assure a constant
carbon black concentration in the process.
It is well known that carbon black is rapidly formed

to briquets under mechanical load. Al l  necessary
measures should be taken with care to hinder this.

This process succeeds in achieving outstanding
spinning performance with staple fibers, assuring ad-
vancement into the 1 dtex per filament range.

Rough economic observations suggest (ll lustration
6), that investments into this process for a plant produ-
cing 20 to/day black fiber with 2 % carbon black are

152

already paid off within half a year, if in comparison
production would be done using carbon black MB-gra-
nulate.

It can be expected that in this case the spinpack
operation times will be longer, spinning performance
better, that the production capability to finer titers will
be open and the mechanical analysis data of textiles
will exhibit advantages as opposed to the MB produc-
tion method (lllustration 7).

Prompt adaptations to other concentrations are pos-
sible. For very small carbon black quantities in the fi-
ber no more special, low-concentration MB types are
necessary!
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2. THE MM-PROCESS FOR ANTIPILLING

The pill ing behavior of fibers is essentially determi-
ned by the molecular weight of the PET. In order to at-
tain good anti-pill ing properties, it is already enough to
reduce the degree of polymerization, which, as is well
known, can rapidly occur with glycolysis.

For production of an anti-pill ing viscosity in a single
melt l ine of a continuous PET plant ( l l lustrat ion 8), EG
or TEG is fed into the melt pipel ine via a dosing pump
upstream of a static mixer system. The quantity is cal-
culated according to the arriving melt viscosity. An on-
line rheometer or an easy pressure difference measu-
rement downstream from the mixing unit continuously
checks the result.

It has become evident that through the glycolytic de-
composit ion of the polymer to a lower viscosity the
molecular weight distribution becoms narrower, whe-
reby with the reduced melt viscosity excellent spinning
performance can be expected.

Corrections of pi l l ing behavior in accordance with
the market or customer demand are swift and possib-
le within a wide range.

3. THE MM-SYSTEM FOR THE MANUFACTURE
OF BICO FIBERS

The most favorable production condit ions for the
manufacture of S/S BICO fibers which are self-crim-
ping can be establ ished i f  one of  the two polymer
streams can be modified in-line (ll lustration 9). In the
capil lary of the spinneret the two melt streams join
each other. lt is very important, that both strems have
identical melt viscosities, hindering dog legging. Howe-
ver the shrinkage behaviour of the modified compo-
nent has to differ clearly from that of the Homo-PET
component.

t t t t l
l l l l l

f in isher

This is achieved by injecting caprolactone into the
melt stream that will be modified. The reaction to arri-
ve at a statistical Co-PET is additionally accelerated
by a catalyst. This Co-PET, is united with the HOMO-
PET in the spinneret, and a S/S configuration is gene-
rated in the fiber crosssection, the shrinkage differen-
ces of which lead to a pronounced crimp after drawing.
The crimp can be regulated via the quantity of the ad-
ditives. Following this process no second, special ma-
de and introduced polymer component is used. The
MM-process is easily applicable and favorable from
a cost standpoint.

Combination possibilities of MC and MM proces-
ses - the manufacture of f lame-retardant f i l l ing
f ibers as example

The modification processes can also be combined.
An example is that of a flame-retardant, self-crimping
hollow fiber which finds its use in the area of high-per-
formance f iber f i l l  ( l l lustrat ion 10).

The flame-retardant component in this case is a ha-
logen-free phosphorus compound, which is easi ly dis-
persed into the polymer. Here the MC-process is em-
ployed for the entire melt stream, or as required for
each of the partial-stream portions.

Additionaly the Co-PET-forming additive is dosed into
one of the melt streams following the MM-process. The
fiber is then formed in a BICO-spinneret, whereby the
capilary of the spinning nozzle is constructed such that
a hol low f iber is generated. EMS-INVENTA S central
quenching system is exploited advantageously here, so
that a hollow space volume of approximately 25 % can
be attained in the fibers. This degree of hollowness is ex-
pecially favorable for high-bulck fiber fill. The crimp is ge-
nerated after drawing by shrinkage differences.

This kind of crimping is preferred especially for ex-
cellent resilience behavior of the fiber material after
being put under load.

BICO - selfcrimping fibers

Caprolacton

static mixer

fns
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BICO fiber production MC96-9
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flame retardant
agent

nucleation
agent EG or TEG

f inisher

statrc-mixer

Staple for f iber f i l l MC96-10

PET
modifyer

static mixer

cc = granulator
sspc = solid state past condensation

"bottle grade" chips
(Pat .  DE 44 29 524.3,  19.8.94)

fius CoPET production MC96-1 1

Production of high performance polymer

Flame retardant polymer containing phosphorus components

Melting-point depression of PET for production of sheath compo-
nent of a BICO binder f iber

Incorporation of additives into the melt for production of carrierfree
dyeable finers

In-l ine processing of CoPET based on MM-process, using a special
reactor for increasing viscosity and decreasing acetaldehyde con-
tent: Melt to be ready for direct preforming

MC96-12
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The f lame-retardant behavior of the f iber lends i t
a marked competetive advantage, making apparent
that it is expecially suitable for certain aplications.

Co-PET Production via the MM-System
It is well known that PET bottles today are all made

of Co-PET. Advantageous results regarding low ace-
taldehyde content in the produced bottles are achie-
ved ( l l lustrat ion 11).

Following to the process already described in capt.
3., Co-PET can be manufactured on every PET plant
after the installation of the MM-components. lt is not
necessary to feed these components in the upstream
section of the continuous plant. This polymer can be
postcondensated in the solid state, and highly transpa-
rent PET bottles can be produced.

4. FUTURE ASPECTS

The flexibility of large PET-plants will become ever-
more important as markets change rapidly.

Many modifications can, as has been shown, alrea-
dy be realized today.

It is to be expected that in the near future the follo-
wing process expansions will occur, attainable through
MC or MM (l l lustrat ion 12):
- Manufacture of high performance polymer (reduc-

tion of crystallinity and orientation during spinning).
- Flame retardant polymer based on components

containing phosphorus which can be built into the
polymer chemically.

- Substantial melting point reduction of polyester for
manufacturing the sheath component of BICO bin-
der fibers.

- lncorporation of additives into the polymer for the
manufacture of carrierfree, coloring fibers.

- In-line processing of Co-PET manufactured accor-
ding to the MM-process, using a suitable reactor to
increase melt viscosity and reduce acetaldehyde
content and subsequent, direct manufacture of pre-
forms for bottles.

Lectured at the ,,XX. Tatranskd konferencia", Svit,
SB, Ocfo ber 1996

SORTIMENT VLAKNARSKVCH TYPOV PP TATREN
Z PRODUKCIE a. s. SLOVNAFT

Jaro5ovd. E.

Slovnaft, a.s., Eratislava, Slovenskd republika

Slovnaft a.s. je uirobcom polyolefinov a to rozvetve-
ntiho, nlzkohustotn6ho polyetyl6nu (PE-LD) a polypro-
pyl6nu (PP).V tomto roku uplynulo uZ 30 rokov od za-
catia vl iroby PE-LD v a.s. Slovnaft pod obchodnou
znadkou Bralen. Vl iroba PP v na5om podnikir bola
uvedend do prevddzky v roku 1973 a produkt bol za-
vedenf na trh pod obchodnlim ndzvom Tatren. V sti-
casnosti s[ v na5om podniku kapacity lniroby PE-LD
vo v1iSke 170 000 ton rodne a PP 70 000 ton rodne.

Vdc5ina 4irobnfch PP jednotiek v zdpadnej Eur6pe
prevddzkuje v sudasnosti za pomerne nizkych ndkla-
dov. Jestvuje e5te niekolko mallich jednotiek vyuZfva-
jucich suspenznu technologiu vfroby pri pouZitf kata-
lyzdtorov niZ5ej generdcie, av5ak tieto majI vysok6
ndklady. Obycajne su sfcastou vtic5fch komplexov,
takZe sa m0Zu venovat Specidlnym typom PP.

Vyiroba PP v a.s. Slovnaft sa uskutodiuje podla li-
cencie americkej firmy AMOCO, pridom kontraktorom
bola pre obidve jednotky japonskd firma Chisso. Pod-
statou tejto dnes uZ klasickej technol6gie, zndmej pod
n6zvom ,,slurry process" je stereoSpecifickd polymeri-
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zilcia propyl6nu v organickom rozp05tadle (hexan) pri
miernych reakcnfch podmienkach na katalyzdtore ty-
pu Ziegler-Natta. Vzhladom k tomu, 2e v s0casnosti
ide uZ o zastaralf proces vyiroby s vy55fmi ndkladmi,
kory dnes uZ je neekonomickf, pristupil a.s. Slovnaft
v poslednfch rokoch k overovaniu nov5fch typov kata-
lyzdtorov na nosidovej bdze. PouZitie nosicov6ho ka-
talyzdtora pri vyirobe PP by malo umoZnit vypustenie
sekcie vypierania a tfm uirobnyi proces zekonomizo-
vat. Samozrejme, Ze t6to zdsadn6 zmena pri vfrobe
PP ovplyvnf nielen vfrobn6 ndklady, ale diastodne aj
vlastnosti samotnfch typov PP. PouZitie nosidovlich
katalyzdtorov pri vlirobe PP Tatren sa v a.s. Slovnaft
odakdva koncom roku 1997.

Zaviac ako dvadsatrocne obdobie vfroby PP Tatren
sortiment typov preSiel mnohimi zmenami a v s0das-
nosti sa snaZime pokrfvat predov5etkfm potreby slo-
venskyich a ceskfch odberatelbv a v s0lade s celosve-
tovfm trendom rozvoja a inovdcie spracovatelskfch
technologi i  inovovat aj sort iment PP Tatrenu. Sort i-
ment PP Tatren je zameranyi prevaZne na vldknaren-
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sk6, f6liov6, pdskove typy a okrajovo na vstrekovacie
typy. Vldknarensk6 typy Tatrenu mali v na5om sorti-
mente v2dy dominantn6 postavenie, co predov5ethim
sfviselo s vybudovanfmi kapacitami vyiroby PP vld-
kien predov5etkfm v lstrocheme Bratislava, ale aj
Chemosvite Svit, prfp. Tatralhne KeZmarok. Sortiment
vldknarslaich typov v sfdasnosti pokrfva indexy toku
8,5-34 g/10 min, pridom tieto s0 vyrdban6 prevaZne
ako CR-typy. Jedn6 sa teda o typy s kontrolovanou
reol6g i ou, vyro ben 6 chemi clqim odd eg rad ovan fm pre-
vaZne z pdvodn6ho indexu toku cca 3 g/10 min, 6im
sa dosiahne fzka distribfcia molekulouich hmotnostl
polym6ru. Prehl 'ad sIdasn6ho sort imentu vl6knar-
sklich typov Tatrenu je v priloZenej tabulke.

Z cel6ho sortimentu vldknarshich typov PP Tatren
je len 1 reaktoroW Vp Tatren TF 331 , kde sa cielene
vyr6ba uZ pri polymerizdcii polymer s indexom toku
8,5-1 1,0 g/10 min. Tento polym6r m6 Sir5iu distr ibf-
ciu molekulovfch hmotnostf a je urcenf predov5etkym
pre vyirobu striZe strednfch a vy5Sfch titrov.

V sortimente typov PP Tatren s[ obycajne dvojice
typov Tatrenu TG 900ffc 920,

TH 901 ITH 921 a Tl 902f1-l922, ktor6 majf rovnak6
vlastnosti, av5ak li5ia sa len prltomnostou alebo ne-
pritomnostou UV-stabil izdtora.

Vfroba zdkladn6ho sortimentu vldknarskfch CR-ty-
pov Tatrenu bola v spoluprdci s VUCHV Svit zavede-
n6 uZ v roku 1987. Jednd sa o vlastnu technol6giu ni-
roby chemicky odb0ranfch (degradovanyich - CR) ty-
pov, ktord sa vyuZlvala najskor pri vfrobe vl6knar-
skrich typov a neskOr i typov pre vstrekovanie. Z nov-
Sfch vldknarslcrich typov Tatrenu je potrebn6 spome-
nOt Tatren TH 340, ktoni bol vyvinutli v dobrej spolu-
prdci s naSfm dlhoro6nfm odberatelbm a.s. lstrochem.
Jednd sa o polypropyl6n so stredne fzkou distrib0ciou
molekuloWch hmotnosti, kde Q-hodnota je pribliZne
4,1 a pouZlva sa na vfrobu termoplastickfch striZi.
Tento typ rispe5ne nahradil dovdlanf typy PP Shell

WS 6500 a Finapro 9069 S pri vfrobe termoplastic-
kych striZlv oblasti titrov 2,2 dtex.

Pre odberatela Pegas a.s. zdvod Neotex Budovice
bol vyvinutf vldknarskf typ Tatrenu TH 931 pre vyiro-
bu netkanyich textili i (r0n) zvldkiovacou technologiou
Reicofil-spunbond na hygienick6 fcely. lde tieZ o deg-
radovanf CFI-typ s uzkou distribuciou molekulovfch
hmotnostla indexom toku okolo 25 gl10 min. Zavede-
nfm vfroby Tatrenu TH 931 pre netkan6 textf]ie tech-
nologiou Reicofil-spunbond sme sa stali dominantnfm
doddvatelbm PP pre odberatela Neotex Bucovice uZ
v r. 1994.

V predchddzajticom roku bol zavedenf Tatren Tl
903, ktoni eSte roz5fril sortiment CR typov v oblasti in-
dexov toku okolo 26 gl10 min. V s0dasnosti su v tejto
oblasti k dispozfcii 3 typy Tatrenu TH 931, TH 340, Tl
903, av5akkald'! s inou cielenou aplikdciou.

Toto bolo len vel'mi strudn6 predstavenie sortimen-
tu vl6knarskfch typov Tatrenu. Av5ak v sucasnych
podmienkach trhovej ekonomiky nestacf tovar len vy-
rdbat, ale je potrebn6 ho i predat. Vzhl'adom na nie
0plne vyuZlvanie kapaclt uiroby vldkien v SR sme mu-
seli po roku 1990 uirazne roz5frit predaj PP Tatren aj
na zdpadn6 trhy, do sa ndm dari. Dnes je nevyhnutn6
spolu s obchodnyimi inform6ciami o tovare poskytovat
na5im zAkaznlkom aj technickli servis o preddvanfch
produktoch. Tieto sluZby pre na5ich odberatelbv Tat-
renu a Bralenu zabezpeduje tfm pracovnfkov Technic-
k6ho servisu polyolefinov a.s. Slovnaft pod vedenfm
Ing. Marty Ambru5ovej.

Na z6ver by som chcela eSte poznamenat, Ze a.s.
Slovnaft je v sfcasnosti  nositel 'om cert i f ikdtu ISO
9001 , ktory bol udelenyi Svajdiarskou firmo SQS a zah-
fha certifikdciu nielen vyiroby, ale aj vliskumu a tech-
nick6ho servisu odberatelbm.

Prednd1ka na XX. Tatranskej konferencir, Svit, SR,
Okt6ber 1996

Vl6knarensk6 typy Tatr6nu

Typ
ITT g/10 min.

ASTML
D1238/L

Distrib0cia

molekulovfch
hmotmnosti

Obsah

UV stabiliz6tora
+l-

PouZitie
Jedn. t i ter

od
dtex

TF 331
TG 9OO
TG 920

TH 901
TH 921
TH 931
TH 340

Tt 903
Tt 902
Tt 922

8,5-11
9-12,5
9-12,5

18-24
18-24
22-28
2+30

2+29
26-34
26-34

Sirokai
tzka
lzka

inka
(tzka

tzka
strdne0zka

tzka
tzka
tzka

+

+

+
+

stri2
keblik a striZ
kAblik a striZ

kriblik a striZ
kriblik a strii

rf na
termoplast. striZ

k6blik a striZ
text. hodvdb a striZ

filtradn6 tkaniny

1 0
1 0
1 0

3
3
2

2,2

2,2
1 , 3
1 , 3
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St6tna skri5obila SKTC-118

Stdtom akreditovand skfiiobnd laboratdrium (,.: 911996

PONUKA PRAC

Riaditef VUCHV. r. s.!

Kontaktnd osoba:

tel.: 092/55688
fax: 092155663

RNDr. Du5an Budzdk

Ing. Olga burdov6, CSc.
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UVOD

Vjskwnn! rtstuv chemicl$ch vMkien vo Svite, zalo1eri v r. 1951 ako celoitdtny rezortni stqv, bolkudrtu I. 10.
1995 transformovan! na akciov spoloinosl, zakladatelbm ktorej je Fond ndrodn4ho majetka SR.Laboratdrid istavu,
orientovand na skrtllq a merania z oblasti flzikdlnej, dnolytickaj a textilnej ch€rnie eite v r. 1992 ziskali osvedienie o ak-
redidcii akn sk iobni laboratdrium y mysle po1iad.qviek STN EN 45 001. Na zdklade uvedenCho doHadu bol kolektiv
Laboratdria autorizovarrj Vjmerorn C. 35/1993 UNMS SR ako ikitna sktiiobta SKTC-118 pre nepovinni hodnoteni.e a cer-
tifikdciu vhikien a panCuchovtch textilntch r$robkov.

Odbomd prdca kolekttvu bola a je orkntovani do oblasti polymirov, vietblch druhov vldkien, priadzt o nitl, ako
aj z nich priproventch texttlit. Vfznamn! podiel Cinnosti kDlektlvu tvoria prdce v Zivotnom prostredt, najmd onaliz! pev-
njch, kvapalnfchodpadov, odpadouich a pinrjch v6d, akD aj meranie priemysewch enisit. Pre vyiiieuvedeni environ-
mentdlne qktivity ako oj posudkovrt Cinnosl kolektiv vlqstnt osvedienie MZP SR t. 2284 - 42.

Odbomd prdce akreditovandho sktllobndho laboratdria vykondvanC od r. I 992 d.oteraz zaznamenali podstatnd roz-
llrenie pbvodnCho zdberu. V d6sledku toho reakreditdcia rtspelne ukon{end v jini 1996 bola spojerui s ufznamn'jm roz-
itrenin poCtu akreditovanlch shiSoN pre ktord boli splned snipajtce poliadavlq na akreditaCnd kritir i STN EN 45001.

Rozsah roziirenej reakreditdcie shiiobndho laborat6ria rdtncovo odrdZa jesnujice technick€ tybavenie. Tvoria ho
pristroje z oblasti UV-VIS, M$ FT-IR spektroskopie, plynovej d kvdpalinovej chromamgrafie, elektrdnovA q optickA tnik-
roskopy, prtstroje pre termicke ruebdy, srtbor prlstrojov pre fuzikllno-mechanicky' a textilny' skrtfty vkikien a te*ilit, vis-
kozimetre a extruziometer, elektrometddy a rOzne jednortCelovo orientovdnd sktllobnd zariafunia vyhotoveni podlh pris-
lulnjch noriem.

Persondl laborat6rii tvort 17 pracovntkav, z toho 9 prdcovnikov s Wsokalkolskou kvalifil<ticio4 vrdt(rne I s vedeckou
hodnoslou. Pracovnlci preukazujtl dbkladnrt znalosl odbomej probkmatiky a $m aj flexibilitu pri rieient rdznorodjch
technicl$ch problCmov. Svojou prdcou sa pod.ietaj jednak na rieient vjskunnlch riloh ristavu, vstupnej a Sstupnej kon-
troly zavedentch nalotondZnych virob, ako aj ne poslqtovani odbomjch sluiieb ex.temfm zdkazntkont, vrdtane vikonov
ltdtne ho s hi| o bnictv&.

Extemd odbomd slulby pozosdvajrt z prqvidelnich skriiok objednanjchv regioruilnej pdsobnosti a z prtle1itostnich
skrllok zahrlujrtcich rielenie reklwndcii, nevyhovujicej technoktgickej spracovatelnosti, kontroly noujch materiilov , ipe-
cidlnych skrilok a celej skupiny prdc v Zivotnom prostredt.

Vjsledlq shilok v naiich laboratdridch zaruCujrt ich objedndvotefom rysoko profesiondlny vlkan a ztskanie spo-
lahlivej a kvalitnej objekttwej informdcie. Protokoly o skrtikach vykorwnlch v skriJobnlch laboratdridch vo V0CHV Svit
tn6Iu byl vyulity' pre rtradnd 6Cely ako aj pre iely certifikdcie ujrobkov v injch itdtnych sktl^jobniach v SR.

OsvedCenia a ujrobkovC certifiknty tystovenA ftdtuou sktilobiou SKTC-| l8 vo Svite pre skupinu vlrobkov spada-
jicich d.o pdsobnosti skilobne moZno Wu1il pri uzatvdran{ doddvatelsko-odberatetsbjch zmlrtv, pri deklarovani plnenia
pohiadoviek techniclcjch noriem ulrobkov ako podpomfch dokladov pri zavddzant systdmov kvality podta ISO 9001 , ako
aj pri ex.porte uirobkov do injch krajfn.

PREHTAD vYKoNAv.lnfcH pnAc

St6tna skri5obila SKTC-I18, Stdtom akreditovan6 skri5obn6laborat6rium podfa STN EN 45 001, pozost6va z niekol-
kych Specializovanjch laborat6rii, v ktorych sa vykon6vajri rdzne technick6 analyzy, merania a expertizne hodnotenia,
medzi ktor6 patri:

* identifikdcia materidlov
* uriovanie technickfch charakteristik materir{lov
* meranie Struktrirnych charakteristik materidlov
* skri5anie nehorlavej a antistatickej ripravy vldkien a textilii
* ekoanalytickd merania a posudkov6 tinnosf
* merania priemyselnfch emisii tuhfch zneiisfujricich l6tok a l6tok organickfch
* odborn6 konzultr{cie a poradenstvo.
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L ab or at6ri6 fv zikftlne

Pristroj ov6 vybavenie :
Rontgenovy difraktometer URD-6
Optick6 mikroskopy (prechddzaj(tce, odrazenl, polarizovan6 svetlo,obrazovd analyza,

moZnost' farebnej dokument6cie)
Pristroj PPM-5 na meranie rychlosti zvuku
Elektr6novd mikroskopy JEOL JSM-35 a TESLA BS 340
Diferenci iil ny komp enza(ny kal orimeter D SC-4
Termov6hy TGS-l
Extruziometer 20 mm, Gottfert
Pristroj na meranie LOI
Spalbvacia komora na meranie rychlosti horenia v horizont6lnom smere podta ISO 3795
Zariademe na stanovenie charakteristik horlavosti vo vertik6lnom smere
Polystat PS-l

Vykondvan6 hodnotenia :
o fyzikSlne Struktrirne charakteristiky polym6rov, vl6kien, f6lif , textilii a neznilmych materi6lov
o merania tokovych kriviek a urdenie reologickych a termickych vlastnosti polym6rov
o geometrick6 vlastnosti vldkien, textflif a polymdrnych f6lii
o posridenie horlavosti a antistatickfch vlastnosti materi6lov

Pracovnd postupy:
- podla platnych STN, resp. zahranidnych noriem
- podla vlastnfch - podnikovych noriem
- podla osobitnych poZiadaviek zr4kaznikov

Laboratdrid analytick6

Pristrojovd vybavenie:
Plynovj chromatograf HP 7620 A a CHROM V
Kvapalinovf chromatograf, zostava jednotiek fy. WATERS
UV-VIS spektrofotometer HP 8452 A
Fr-IR spektrofotometer IFS 88
AAS spektrometer SOLAAR 939 (plameiov6, grafitovd a hydridovrd technika)
Osmometer VPO
pH-meter, konduktometer
Pitot-Prandtlova trubica, derpadl6, plynomery, odberov€ trubidky, odberov€ absorb€ry
Tiuadnd zadadenie Karl-Fischer
Viskozimetre, Lauda Viscotimer Sl

Vykondvand hodnotenia:
o Merania molekulovlch hmotnosti polym6rov (viskozimetria, osmometria)
o Stanovenia obsahu aditiv v polymdroch (stabilizdtory, plnivri, pigmenty, modifik6tory, zbytkov€ katalyzdtory)
e Stanovenia obsahu taZklfch kovov v r6znych matriciach
' KomPlexnd analfzy pevnfch a kvapalnfch odpadov v zmysle Nariadenia vl6dy E. 606192 Zb., rozbory

odpadovfch a pitnfch vod
o Merania priemyselnfch organickfch emisii a emisil tuhych znedisfujrlcich Litok
o Stanovenia obsahu Skodlivln vo vl6knach a v textilnych materidloch (pH vodndho vjluhu,

obsah formaldehydu, extrahovatelni faZk6 kovy)
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Pracovn6 postupy:
- podl'a platnych STN, zahranidnych noriem a postupov JMAKO
- podla vlastnych - podnikovych noriem
- podlh osobitnych poZiadaviek zdkaznikov

Laborat6ri6 textilnd

Pristrojovd vybavenie :
INSTRON 1122
Kontrakciometer ZWICK D-7900
Trhadky pre striZov6 vl6kna
USTER, model C
Leukometer
F-meter
Static voltmeter
Stainingtester
Rotadny odieraci pristroj KOVOSTAV
Pr6dka WHIRLPOOL AWG 656
Koltest
Planiskop
Z6krutomer
Hnibkomer kobercov
Vibroskop
Tetrapod

Vykon6van6 hodnotenia :
o Merania pevnostnych charakteristfk vl6kien, f6lif a textilnyich materidlov
o Meranie line6rneho zrdLama a zrtlacich sil u vl6kien
o Stanovenie ukazovatelov obhidkovania
o Hmotn6 nerovnomernosf vli{kien (USTER)
. Odolnost vl{kien a textflii pri skfSkach v odere
r Rozmerov6 zmeny textilii za rdznych podmienok prania
. Stanovenie koeficientov trenia vlSkien
o Meranie statick6ho n6boja a vodivosti u vl6kien a textilnych materi6lov
r Meranie Zltosti vl6kien a text(lif
. Meranie stdlofarebnosti vl6kien a textilif v otere. pri pranf, v pote, vo vode, na svetle a v chemickom distenf

Pracovnd postupy:
- podl'a platnych STN a zahranidnych noriem
- podla vlastnych - podnikovych noriern
- podla osobitnych poZiadaviek zdkaznfkov
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O S VED C OVANIE/CERTIFIKA C IA

Sti{tna skri5obila SKTC-118 pri VUCHV, o. S., Svit, autorizovanri Vymermi (,.35193 a d. 135196 UNMS
SR, udelenych v zmysle $ 6 zrlkona d. 30/68 Zb. o St6tnom skf5obnictve v zneni neskor5ich predpisov a Vyhli5-
ky UNMS SR d,. 24611995 Z. z. o certifikdcii vyrobkov ponfka v r6mci svojej autorizdcie:

osvediovanie vyrobkov
cert i f ikdciu vyrobkov.

Osveddovanie, resp. certifikdcia sa vykondvapodla technickych noriem, technickych dokumentov alebo priiv-
nych predpisov, resp. zahranidnych technickych noriem, ktor6 predloli objedniivatel stidasne s poZiadavkou.

Pri osveddovani vVrobkov skf5obila vvkond

* hodnotenie oy.obUr',  podl 'a poZiadaviek objedndvatela

a vystavi OSVEDdENIE na vyrobok, ktorym sa deklaruje dosiahnutie skri5anych ukazovatelbv kvality.

Pri vyrobkovej certifikdcii skri5obia vykon6

* hodnotenie vyrobku podla poZiadaviek objedn6vatela
* posridenie zavedendho systdmu kval i ty u vyrobcu

a vystavi CERTIFITAT na vyrobok s uvedenim podmienok pouZivania certifikadnej znadky.

St6tom akreditovan6 skrfi5obn6 laborat6riilvo VUCHV, a. s., Svit

sri  oprdvnend pre vykon6vanie

analytickych prr{c spojenych s rozborom odpadovych a pitnych vOd, ako aj kvapalnych a pevnych odpadov

odbornej a posudkovej iinnosti spojenej so zne5kodilovanim odpadov, spalbvanim a skl6dkovanfm

pre r iradn6 r i iely.

Analytickf, prdce odpadov sa zabezpedujri v srilade s Nariadenim vl6dy SR (,. 606192 Zb.

anal'jza zlolenia odpadu urdendho na fpravu, (priloha i. 2, iasf A, B)

analyzazlolenia odpadu urden6ho na spalovanie, (priloha i. 2, iasf A, B)

analyza zloi.ema odpadu urden6ho na skl6dkovanie, (priloha i. 2, iasf A, B)

urdenie hranidnlch koncentrilcii l6tok v odpade, (priloha i. 3)

urdenie tried vylfhovatelnosti odpadov, (priloha i. 4)

Analytickdprdce spojen6 s rozborom odpadovich a pitnych vdd predstavujf fyziki{lno-chemick6 skfrsky,
poZadovan€ v zmysle vodn6ho zi{kona.
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Odbornd posudkovd iinnosf o Zivotnom prostredi

V zmysle OsveddeniaMZP SR d. 22194 - 42 aVyhl{Sky (,.53195 Z. z. mdZu byt' vypracovan6 posudky
pre nasledovn6 pripady:

body I/2: Vydanie sr.'rhlasu obvodn6ho fradu Zivotn6ho prostredia na prevddzkovanie zariadenia
na zne5kodilovanie odpadov podla $ 5, ods. 1, pism. a) zftkona
a) skl6dkovanim
b) spalovanim

U3: Vydanie srihlasu obvodn6ho riradu Zivotndho prostredia na nakladanie s nebezpednym
odpadom podla $ 5, ods. 1, pfsm. b) zdkona na
a) zneSkodilovanie nebezpedndho odpadu sklddkovanim
b) zne5kodiovanie nebezpedndho odpadu spalovanim

Il4: Vydanie sfhlasu obvodn6ho (radu Zivotn6ho prostredia na vydanie prev6dzkovdho poriadku
zariadenia na zne5kodiovanie odpadov podla $ 5, ods. I, pism. c) zftkona
a) skl6dkovanim
b) spalovanim

Il5 Vydanie vyjadrenia obvodn6ho riradu Zivotn6ho prostredia na zrtadenre zarladenia
na zne5kodiovanie nebezpednych odpadov spalbvanim podla $ 5, ods. 2, pism. a) zftkona

IIl4: Vydanie vyjadrenia obvodn6ho fradu Zivotndho prostredi a na zrtadenre zarradenia
na zne5kodiovanie
a) odpadov sklddkovanim podla $ 5, ods. 2, pism. a) zilkona
b) ostatnych a zvl65tnych odpadov s vynimkou nebezpednych odpadov spalbvanim

podla $ 5, ods. 2, pfsm. a) zAkona.

Il7: Anal'fzazloi.enia odpadu podla $ 10, ods. 3 Nariadenia.
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SYMPOZIA - KONFERENCIE

Tradi6nd Tatranskd konferencia - dvojn6sobn6 jubileum

Usporiadanim jubilejnei XX. Tatranskej konferencie o chemichj'ch vlSknach - od vyskumu po pouiitie - si pra-
covnici Vliskumn6ho ostavu chemickych vlekien vo Svite pripomenuli ai 45. Wrodie zalozenia svoiho 0stavu.

Rokovania konferencie, ktord sa uskutodnila v dfioch 10. a 1 1. okt6bra 1996 v horskom hoteli LoDuSne doli-
na pri Svite sa zt6astnilo vyse 90 odbornikov zo zahranida a z tuzemska. Na konferencii bolo prezentovanlich
17 predn65ok a 8 posterov z oblasti pripravy vlaknotvornych polym6rov, Wskumu a vrivoia chemiclo/ch vldkien
i ich spracovania v textile.

Nosnou l6mou konferencie boli vlekna polypropyl6nov6 a ich modifik6cie, d'alej vl6kna polyesterov6, polya-
midov6 a celul6zov6.

Riaditel 'VUCHV, a.s. pen RNDr. Du5an Budzdk pri  otvorenf konferencie

Pocas dvoch dni 0castnici nadviazali vyznamn6 vzdjomn6 kontakty aj pri predstavovani vfskumnfch a v1i-
robnfch programov svojich organizecil, medzi ktor6 patrili najma fa Barmag (Nemecko), EMS-lnventa (Svajdiar-
sko), Stilon a Wigolen (Polsko), Technick6 univerzita Kijev (Ukrajina), Silon, Spolsin, Fezko, Spolana, Pegas,
Polymer Institute a Korddrna (Ceska republika),

Zdomilcich organizAcil to boli VUTCH-Chemitex, VUP, Matador, Tatralhn, STU-CHTF Bratislava, Ch6mia
a.s., Chemosvit, SH-RESS, lstrochem, Chempik PlO, Ustav polymdrov SAV, Slovnaft a VUCHT.

Predpoklad usporiadatelbv konferencie - vytvorenie priestoru pre rnimenu odbornfch poznatkov z predmet-
nej oblasti i prerokovanie otdzok spoluprece medzi udastnfkmi bol splneny a dal tak novy podnet ku d'al5iemu
rozvoju vliznamn6ho odvetuia nd5ho priemyslu - ku rozvoju chemickyich vl6kien.

Najd6leZitej5ie z prezenlovanfch prednd5ok budeme postupne uverejiovat v nasledujucich cislach nd5ho ca-
sopisu.

-dk-
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TEXTILNE KOMPOZTNE MATERIALY PRE RIESENIE
EKoLocrcKVcH pRoBr-Euov ZrvorruEHo pRosrREDrA

Papajovd, V.

VIITCH-CHEM\TEX spo/. s r.o., Zilina, Stovenskd republika

VplW znedisten6ho Zivotn6ho prostredia sa okrem
negativneho vplyvu na zdravie obyvatel'sWa prejavuje
aj na lesnfch porastoch. Oblast kyslfch daZdov
v Eur6pe, ktor6 zasahuje aj nad Slovenskri republiku,
sp6sobuje nielen nidenie stdvajricich lesnfch kultfr,
ale negatfvne ovplyvfiuje aj reprodukciu lesnfch po-
rastov. V ohrozenfch oblastiach, najmd v blizkosti
priemyselnfch aglomerdcii, bolo vynaloZen6 znadn6
mnoZstvo finadnfch prostriedkov na reprodukciu les-
nfch kult0r, pripadne nisadbu nouich lesov a parkov,
ktor6 nepriniesli odakdvanf efekt. Vplyvom znediste-
nia p6dy taZkyimi kovmi a jej vysokej kyslosti aZ
70 % vysadenyich porastov uhynie a existuj0 oblasti,
ktor6 sa ani po 1O-rodnom 0sili nepodarilo zalesnif.

Na zdklade Stfdii vypracovanfch lesnlimi odbornik-
mi v SR bolo stanoven6 poradie Skodliuich dinitelbv
ohrozujticich existenciu zdranich lesnfch kultfr nasle-
dovne:
- abioticko-fyziologicki dinitelia (p6da, klima, svetlo,

voda, teplo)
- burina
- zver, hmyz, huby
- dinnost dloveka.

Abiotick6 faktory, zahriujrice vplyv Zivotn6ho pros-
tredia a jeho znedistenia sd uv6dzan6 na 1. mieste
v poradi Skodliuich dinitelbv.

P6dna reakcia (pH) ovplyviuje pri raste vtid5iny kul-
t0r nasledovn6 procesy:
- adsorpciu a desorpciu kati6nov rastlinnfch Zivin
- rozpustnost zlfdenin biog6nnych a stopovfch

prvkov
- dinnost a zloZenie mikroorganizmov v p6de
- rozpustnost i6nov a zhidenln, pdsobiacich toxicky

na rastliny
- Strukturu p6dy a tym aj d'alSie fyzikdlne vlastnosti

ako srl prijimanie a zadrliavanie vody, prevzdu5ne-
nost a pod.

Kysld reakcia p6dy p6sobi nepriaznivo na rast vti65i-
ny rastlin a zniluje u nich moZnost prfjmu tzv. biog6n-
nych prvkov potrebnfch na vyZivovanie a zdrarni rast.

Teoretick6 poZiadavky na optimdlnu hodnotu pH les-
nej p6dy zdvisia na druhu pestovania lesa a predsta-
vujri hodnoty pre:

listnat6 lesy 5,5-6,5
ihli6nat6 lesy 4,5-5.
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V Slovenskej republike, kde prevalnS,6ast pod je
prirodzene kysld, sa vys$1tuj0 smrekov6 lesy v oblas-
tiach s pH p6dy od 3,5-7,5. Z hl'adiska hodnotenia
fesnfch odbornikov je v5ak pre zdravf rast lesnfch
kultfr pH pOdy pod hodnoty 4-4.2 nevhodn6 a je pot-
rebn6 upravit  kyslost pOdy vhodnou technologiou.
Realizdcia fpravy pH pOdy na optimdlnu hodnotu je
jednoduchd u polhohospoddrsky obrdbanej pody, kde
sa uskutocfiuje zapracovanim najdastejSie mlet6ho
vdpenca do p6dy pomocou polhohospoddrskych me-
chanizmov.

Ind situdcia je pri potrebe fpravy pH p6dy na svaho-
vitrich ter6noch a v horslrfch oblastiach, urdenfch na
uisadbu lesnfch porastov. V takfchto pripadoch je
pouZitie mechanizmov problematick6 a urditfm rie5e-
nfm sa ukdzalo byt rozpra5ovanie vdpenca pomocou
Speciiilnych lietadiel. Tento spOsob nie je velmi vhod-
n'!m z nasledovnfch d6vodov:
- vzhladom na technologiu rozpra5ovania zo vzduchu

sa vdpnenie realizuje miner6lmi o vaic5ej zrnitosti,
cim sa znili ich rozpustnost a tym aj ucinnost

- popr65enim sa v6penn6 minerdly dostdvajri iba na
vrchn0 vrstvu, tzv. nadloin6ho humusu, ktor6 br6-
ni ich preniknutiu do p6dy a p6sobia tu vlastne iba
ako preventivna ochrana proti pOsobeniu kyslfch
daZdbv

- 06innost tohto spdsobu 0pravy kyslosti p6dy je vel'-
mi nlzka. Rozbormi p6dy vo vrstvdch 0-30 cm sa
nepreukdzal posun pH k vySSim hodnotdm napriek
intenzivnemu v6pnen iu.

Dal5im z faktorov, kto47 negativne ovplyvnuje rast
sadenic lesnfch kultfr je vplyv neZiadricej veget6cie -
buriny. Jej Skodlivost pri zakladani a obnove porastov
spociva najmd v tom, Ze br6ni prirodzen6mu zmlade-
niu, konkuruje vysadenfm sadeniciam v boji o pries-
tor, vlahu, Ziviny, svetlo a md uihodu diselnej prevahy
a vd65ej Zivotnosti. Okrem toho burina ovplyviuje mik-
roklimatick6 pomery rastov6ho priestoru sadenic,
negativne ovplyvfiuje fotosynt6zu a rastov6 procesy,
ako aj vodnf reZim p6dy. Na nidenie buriny sa najviac
pouZfvajf mechanick6 sp6soby ako su vyk65anie,
vykopdvanie, kyprenie a vypalbvanie. Menej pouZlva-
n6 s[ sp6soby biologick6. Chemick6 ni6enie buriny
pomocou herbicfdov je predmetom diskusi i  medzi
odbornfkmi, vzhladom na rastfct v,iznam ochrany
Zivotn6ho prostredia.
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V poslednej dobe sa za6al overovat mechanicky boj
proti burine, spodivajuci v priloZeni ochrann6ho mate-
ridlu (celulozovf dosky, plastick6 folie) ku kaZdej jed-
notlivej sadenici. Jeho ucelom je potladit rast buriny
okolo sadenice a sudasne ovplyvnit aj d'alSie bioklima-
tick6 faktory ako s0 teplota p6dy, vodnf reZim. Vfsled-
ky z overenia pouZitia ochrannfch, tzv. muldovacfch
materidlov v praxi s[ jednoznadne pozitfvne. Ukdzali
sa pozit ivne vplyvy fol ie na ujatost a rast sadenic
a moZnosti zniZenia pracnosti a celkouich n6kladov
na ochranu sadenic proti burine.

Za udelom el i m i n dci e . n eg ativnych vplyvov abioti c-

bVcn faktorov bola vo VUTCH-CHEMITEX spol. s r.o.
Zilina vyvinutd Specidlna agrotextilia na bilze prirod-
nfch surovin. Kon5trukcia textilie bola zvolend tak, aby
materidl bot schopnf splnat nas]edovn6 funkcie:
- eliminovat vplyv kyslosti pOdy 0pravou jej pH na op-

timdlnu hodnotu
- priaznivo ovplyvfiovat vodnf reZim p6dy
- udrZovat okolo sadenice vhodnu teplotu pddy, naj-

md v horskfch oblastiach
- potlacit rast buriny okolo sadenice
- agrdrna textilia je ekologicky nezdvadnd a biodegra-

dabiln6 pri Zivotnosti min. 3 roky.
Agrotextilia z hl'adiska svojho zloZenia predstavuje

kompozitnf materi6l s obsahom korpuskuldrnych 6as-
tic miner6lnej zmesi na bdze dolomitu a dolomitick6ho
vdpenca. KonStrukcia materidlu je volend tak, aby
vplyvom vlhkosti dochddzalo k postupn6mu uvolhova-
niu Ca*2 a Mg*'ionov do p6dy a tak k uprave jej pH.

Aplikdcia materi6lu sa uskutodfruje pri uisadbe vo
forme prirezov 50 x 50 cm s ndstrihom na 1 strane,
aby bolo mo2nd agrotextiliu nain5talovat priamo k sa-
denici. Vlihodou pouZitia materidlu priamo pri nisadbe
je najmii skutodnost, 2e je poloZenf priamo na p6du
bez tzv. vrstvy nadloZn6ho humusu, a tak sa jeho

p6sobenie uplatni v bezprostrednej blfzkosti sadenice,
kde p6sobi stidasne aj ako materidl muldovaci. Neza-
nedbatel'nd je aj skutodnost, Ze 06inok je pozvol'ny,
nespOsobuje rast l indm Sok a vzhl 'adom na vysok0
schopnost materiAlu zadrlat vodu je regulovanyi aj
vodnf reZim pOdy.

Pri overovanI funkcnosti VUTCH-CHEMITEX spol.
s r.o. uzko spolupracoval s Lesnickym vfskumnlim
fstavom 5.p. vo Zvolene a Lesnickou fakultou Tech-
nickej univerzity vo Zvolene. Overovanie funkdnosti sa
uskutodnilo pomocou tzv. nddobouich a polhfch po-
kusov na vybranfch lokal i tdch. Vfsledky rozborov
pOdy vo vrstudch 0-5 cm po p6sobeni agrotextilie po-
das 5 mesiacov preukdzali posun pH hodnoty k opti-
m6lnym hodnotdm v rozsahu 0,1-0,6 a podstatn6
zvl i5enie obsahu vfmennfch i6nov Ca*z a Mg*'.
Vzhf'adom na to, 2e zajedno vegeta6n6 obdobie nebo-
la minerdlna n6pln materidlu eSte vyderpand, m62eme
odak6vat , 2e jej pdsobenie na kvalitu pddy bude pok-
radovat aj v d'alSich vegetadnlich obdobiach.

VUTCH-CHEMITEX spol. s r.o. vypracoval techno-
logiu vfroby agrotextflie a zabezpecil jej overovaciu
r47robu, v rdmci ktorej bolo pre zdujemcov vyrobenfch
15 t is. m2 materidlu na praktick6 overenie. Okrem
vyuZitia materidlu pri vfsadbe lesnfch porastov je
predpoklad vyuZitia materidlu pri parkovyich vfsad-
bdch, v ovocindrstue, pri nisadbach okolo komunik6-
cii a pod. Vlastn6 moZnosti uplatnenia materidlu zd'a-
leka nie s0 vyderpan6 a kolektiv VUTCH-CHEMITEX
spol. s r.o. pripravuje na overenie d'alSie nov6 kvality
pre Specifick6 oblasti pouZitia.

Uvedeny materiil odznel ako predniiSka na konfe-
rencii ,EKOTECH 

'96n, ktord bola s06ast'ou 28. medzi-
ndrodn6ha chemick6ho veltrhu INCHEBA '96 poriada-
n6ho v Bratislave v dfioch 25.- 27. 6. 1996.
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zo zAHRANrcruVcn cnsoPtsov

Biologicky modifikovanf bavlnik s odolnostbu vo-
6i Skodcom
AMERTCAQS TEXTI LES INTERNATIONAL, 1 996,
d . 2 ,  s . 8 6

Niektori pestovatelia zadali v tomto roku pestovat
bavlnfk, ktory ma geneticky implantovan0 odolnost vo-
6i Skodcom ako je napr. kvetovka bavlnikovd. Bavlnik
nazvanf Bollgard ned6vno schvdlila EPA. Do rastliny
sf vnesen6 g6ny bakt6rie Bacillus thuringiensis. Tie
produkuju protein, ktory po5koditrdviacu s0stavu hmy-
zu a sp6sobi jeho smrt. Produkt, ktory vyvinula firma
Monsanto Co. bol implantovanyi do vybranfch odrod
bavlnlka Delta a Pine Land. Pripraven6 semend vysta-
dia tento rok na osadenie dvoch mili6nov drov pOdy.
Farmdri mOZu v budrlcnosti odakdvat semend d'al5ich
odrdd biologicky modif ikovanyich druhov bavlnlka
odolnfch vodi napadnutiu hmyzom, pri pestovani kto-
nich odpadd pouZitie pesticfdov.

Popredni eur6pski virobcovia vfrobkov z I'anu
TEKSTILNAJA PROMySIENIVOSI 1996, 6. 2, s. 1;g-'14

Vfrobky z lhnu s0 v z6padnej Europe vel'mi Ziadan6
a drah6. ZAujemje v5ak len o modne uirobky vysokej
kvality. Vfrobcovia I'anovej priadze dsmich 5t6tov z6-
padnej Europy zalolili Medzindrodn[ federdciu lanu
a konope so sfdlom v Parfti. Feder6cia zaviedla zna6,-
ku L, ktord potvrdzuje,2e tovar zodpovedd prislu5nfm
norm6m a medzindrodnfm technickfm predpisom.
V skri5obnej dobe je najviic5im vfrobcom I'anu v za-
padnej Eur6pe Taliansko. V Mildne bola zaloZend aso-
ci6cia Centrum lhnu zdruZuj0ca firmy vyrdbajilce l'an.
P6sobf okrem in6ho aj ako orgdn kontroly kvality I'anu
na ndrodnom a medzindrodnom trhu. K nalvfznamnej-
Sim talianskym vfrobcom I'anu patria firmy: TTT,
Giuseppe Bellora, Telene, Frette, Ricardo Si lett i
a Valentino. V 6l6nku su popisan6 ich sortimenty.

Ekologia a kval i ta
ITB F/D/A,42,1996,  d.  1 ,  s .  5-7,2obr .

V dnoch 28.6. aZ 5.7.95 sa v talianskej Bielle kona-
la 9. medzin6rodnd konferencia o 4iskume vlny. Jej
ustrednfm motivom bolo heslo ,,Globdlna kvalita
v bezpednom Zivotnom prostredi".  V poslednfch
dvoch rokoch bol text i lnf priemysel poznamenani
dvomi trendami: poZiadavkou po zlep5enl kval i ty
a kontroly vfrobkov ako aj vfrobnfch postupov na
strane jednej a sudasnou poZiadavkou po ekologicky
a toxikologicky prijatelhej5fch postupoch a produhoch
na strane druhej. Cldnok sa zaoberd problematikou
tvorby absorbovatelhfch halog6novych zl0denin, moZ-
nostami ndhrady chl6rovanyich zltidenln v procesoch
texti In6ho zo5l'achtovan i a, alerg6n m i, toxikol og ickf m i
a karcinog6nnymi f6inkami textilnfch nirobkov, mig-
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rdciou chemikdlil z odevnfch vfrobkov na pokoZku,
genotoxictitou, ekologiclqim oznadovan[m, imisiami do
odpadovfch v6d, ovzdu5ia a pody atd'.

Vplyv HT farbenia reaktivnymi farbivami na vlast-
nosti  vlnenfch tkanfn
TEXTILVEREDLUNG,  37 ,  1996 ,  e i12 ,s .  2 -8 ,
7 obr.,2tab., 39 l i t .

Ochrannf efekt reaktlvnych farbiv pri farbenf vlny
v oblasti nad 100 oC je zndmy a kvantifikovany testa-
mi rozpustnosti a sk05kami pevnosti. MoZnost skrdte-
nia farbiacich casov vyplfvajfce z HT farbenia sa
v s06asnosti v praxi vyuliva len zriedka. V laborato-
nych skti5kach sa skumal vplyv teploty, dasu, koncen-
trdcie farbiva a jeho funkcnosti na niektor6 vlastnosti
tkaniny relevantne pre vfrobu odevov a 0Zitkovu hod-
notu. Zo ziskanfch vfsledkov je zjavn6 ochrann6
posobenie tfchto farbiv. ZdA sa, 2e za urcityich pred-
pokladov s0 moZn6 teploty a2 do 1 10 oC. Vy55ie tep-
loty sp6sobuju netolerovatelh6 zhor5en6 odolnosti vo-
6i oderu a elasticity tkaniny. Fixadn6 vlastnosti a naj-
md stdlost zdhybov sa predchddzaj0cim HT farbenim
zlep5ia. Skfmal sa aj vplyv doby trvania farbenia
a koncentrdcie farbiva. Uveden6 sti vfsledky skuSok.

Spracovanie tkanin, ,Rhovyl 'FR" postupom
,,Scotchgard"
ITB F/D/4,42, 1996, c. 1, s. 42

Bytov6 textilie pouZfvan6 nazavesy, z6clony a pota-
hov6 latky na sedadld musia vyhovovat prisnym po-
Ziadavkdm do do bezpednosti a I'ahkej fidrlby. Vd'aka
spolupr6ci firiem Rhovyl a 3M sa objavila na trhu no-
vd nehorl'av6 tkanina z materidlu ,,Rhovyl'FR" spraco-
vand postupom ,,Scotchgard". Vldkno ,,Rhovyl'FR" je
samo o sebe taZko horlav6, netavi sa a posobenfm
tepla nevytvdra 2erav6 roztaven6 kvapky. Kombind-
ciou vldkna ,,Rhovyl'FR" a spracovania ,,Scotchgard"
sa spoja kvalitatlvne parametre oboch produktov, ne-
horlav6 vlastnosti tkanfn sa zachovaj0 a vfsledn6 hod-
noty stdlosti voci vode a zaSpineniu prekonaj0 Speci-
fikdcie potrebn6 na udelenie pedate,,Scotchgard".

Priprava farbiacich receptur: jednoduch6 a rfchla
ITB F/D/A, 42, 1996, 6.1, s. 42-43

Syst6m na pripravu farbiacich receptfr ,,Treetex
Prisma" Svajdiarskej f i rmy Treepoint umoZnuje jed-
noduchyi a rfchly vfpo6et recept0ry, jej optimalizd-
ciu, korekciu a prehladnf evidenciu. , ,Prisma" zahf-
ia funkcie vfpodtu prvej receptr iry, vyhl 'addvanie
recept0r, korekciu a simuldciu vyfarbeni. Vypodita-
n6 recept0ry s0 zoradbvan6 a posudzovan6 podl'a
r6znych kri t6ri l  ako je odstupnovanie farby, meta-
meria, cena a podet farbiv.
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Novinky v pigmentovej t ladi
MELLIAND TEXTILBERICHTE, 77, 1 996, d. 4,
s .225-228,6 obr . ,  5  tab. ,  4 l i t .

Na celom svete aj nad'alej dominuje pigmentovd tlad
s podielom na celkovej tlaci 46 %.JE vysokf Standard
je vyisledkom nespocetn6ho mnoZstva techniclqich vy-
lep5eni, ktor6 sa v s06asnosti stdle castej5ie realizujti
pod aspektom ekologie. Hesld ako ,,jed v Satnfku" sti
vyrazom emociondlne vedenfch diskusii o Zivotnom
prostredi, ktoryich stredobodom je aj textiln6 zo5l'ach-
tovanie. Velka citlivost spotrebitel'a vodi Skodlivindm
sa prejavuje aj pri rozhodovanf sa o kf pe tovaru. Pre
pigmentovu tlac s0 z ekologick6ho hladiska rozhodu-
j0cimi kr i t6r iami taZk6 kovy a obsah formaldehydu
v potladenyTch text[]idch. V dldnku je na konkr6tnych
prlkladoch uveden6, ako sa maju vfrobcovia farieb
a text i lnfch pomocnyich prostr iedkov vysporiadat
s ekologickou prestavbou pigmentovej tlade, pridom
pozornost je venovand prdvnym predpisom v oblasti
Zivotn6ho prostredia.

DIADAVIN ESW
MELLIAND TEXTILBERICHTE, 77,1996, 6. 4,
s.247-248

DIADAVIN ESW je syst6m tenzidov pre elastick6
materidly, vditane bavlny/elastanu, kory je ur6enf na
odstranovanie silik6novfch a parafinic$ich zl0cenin
bez zatalenia Zivotn6ho prostredia, pretoZe neobsa-
huje f luorovan6 a chlorovan6 uhlovodiky ani PER.
Pripravok sa vyznaduje nasledujticimi vlastnostami:
- moZnost aplik6cie kontinudlnym a diskontinu6lnym

sp6sobom;
- vynikajfci uisledok tlace;
- velmi dobre reprodukovatelh6 vfsledky;
- pokojnyi vzhlhd textflie, bez Skvfn a pruhov, s ob-

jemnfm miikkfm ohmatom;
- vysokd bezpednost vfroby.
Doddva f irma BAYER AG.

Pristroj na meranie povrchov6ho napit ia
T EN SI DE SU RFACIANTS DET ERGENTS, 33,
1996 ,  d .2 ,  s .  100 ,  1  obr .

Sigma 70 je pristroj na meranie povrchov6ho napd-
tia urdenyi na rutinn6 merania v analytickom laborato-
riu ako aj na ndrodn6 flohy v oblasti ch6mie povrchov.
Pristroj je riadenf pocitacom. Jeho vysokocitliv6 vdha
meria sily o velkosti 0,05 mikronewtonov, co umoZiu-
je skumat zm66anie jednotl ivfch vldken s hr0bkou
menej neZ mikrometer.

Prfstrojom moZno rutinne vykondvat nasleduj0ce
merania:
- meranie povrchov6ho napdtia a napdtia na rozhra-

ni tazi
- meranie dynamick6ho kontaktn6ho uhla;
- meranie kritickej koncentrdcie miciel c.m.c.;
- meranie kontaktn6ho uhla jednotlinich vl6ken.
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Pranie a distenie nestadi - tenzidy pre technic-
k6 apl ik6cie
IENS/DE SURFACIANTS DETERGENTS, 33, 1996,
6. 2, s. 112-119, 9 obr.,  4 tab., 10 l i t .

Po prehl'ade Sirok6ho spektra technickyich aplikacii
tenzidov sa na niekolkfch prikladoch demon5truje,
ako je moZn6 vyihodne vyuZit zdkladn6 vlastnosti ten-
zidov (zm6cacia, emulgadnd a dispergadnd schop-
nost, penivost, bod z6kalu) na Wvoj aplikacnlich moZ-
nostf v ,,Non-detergent-applications". Na priklade pou-
Zitia 6terkarboxylovfch kyselin a etoxyldtov so zablo-
kovanfmi koncor4imi skupinami sri predstaven6 rieSe-
nia probl6mov z oblasti spracovania kovov a spraco-
vania textilu (textiln6 pomocn6 prostriedky na vyvdra-
n ie,  od5l ichtovanie,  b ie lenie,  farbenie a dodatocn6
spracovanie celuldzovfch vldken, resp. ich zmesf so
syntetickfmi vl6knami atd'.).

Vlna: Glob6lna kvalita v lep5om Zivotnom prostredi
ITB Garn-Fldchenherstellung, 42, 1996, c. 1 , s. 5-14,
4 obr.

Vel 'a prdce sa uZ venovalo objasnovaniu vplyvu
plazmy na vlnu, ktorf je ohranicenf na vonkajSiu ob-
last vl6kna, a tak modifikuje vlastnosti jeho povrchu.
Dokazy prezentovan6 na konferenci i  o vlne v Citta
degli Studi v Bie-lle DWl, Pol'skfm textilnlim in5titutom
a Univerzitou v Zeneve sveddia o tom, 2e u upraven6-
ho materidlu dochAdza s0dasne k cel6mu radu efek-
tov: povrch sa leptd a oxiduje a okrem toho dochddza
k naru5eniu lipidovej vrstvy vldkna, ktor6 sa obvykle
nachddza na povrchu vldkna. Praktick6 dOsledky sri
v podstate dvojak6ho charakteru: vlAkno sa st6va ot-
vorenej5lm a pristupnej5rm fieho vlastnosti sa do urci-
tej miery menia od hydrofobnych k hydrofilnym) azW-
Suje sa povrchov6 trenie. S tlimto efektom s[ spojen6
aj prve aplikdcie plazmy pre spracovanie textilnyich
materi6lov, t.j. dosiahnutie neplstivosti vlny 6isto fyzi-
kalnymi postupmi, a tfm vylucenie ekologicky zAvad-
nyich chemickfch procesov.

Azofarbivi: Metoda dokazovania leraz uradne
stanoven6
MELLIAND TEXTILBERICHTE, 77,1996, d. 5, s. 278

V novom Spolkovom Vestnfku zdravotnfctva e.2196
zverejfruje Spolkor4i 0stav na ochranu zdravia spotre-
bitelbv (BGW) ,,PredbeZnf metodu na dokazovanie
pou Z ivan ta zakdzanf ch azof arbiv n a vyf arbe nf ch tex-
tilnlich predmetoch". Metodu zostavila pracovnd sku-
pina ,,Analytika zakdzanfch azotarb[v podl'a S 35
LMBG", v ktorej pracovali analytici z 0radn6ho dozo-
ru, priemyslu a nez6vislfch tistavov. Metoda sa tak
objavila e5te vdas pred uplynutlm prechodn6ho obdo-
bia 31.3.1996, po ktorom ie zakilzan6 vfroba a import
uirobkov, ktor6 nezodpovedajf zmenen6mu nariade-
niu o spotrebnyich predmetoch. Vfrobcovia a obchod
by mali vo vlastnom zdujme ddvat pozor na to, aby
poverenf skri5obnyi fstav pouZlval tfto metodu.
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Zmes z kyseliny polyakrylovej a hydrolyzovan6-
ho Skrobu ako recyklovatel'nf 5lichtovaci pros-
tr iedok
MELLIAND TEXTILBERICHTE, 77, 1996, d. 5, S.
29+298,7 obr.,1 tab., 11 l i t .

Ako Slichtovaci prostriedok pre PES/bavlnen6 priad-
ze (35 /65) sa pouZila zmes z kyseliny polyakrylovej
a hydrolyzovan6ho Skrobu za r lznych podmienok
Slichtovania. Skumali sa nasledujrice parametre:
a) koncentrdcia Slichtovacieho prostriedku (9,0-2,5)
b) odtahovacia rfchlost stroja (30-70 m/min).
Z vfsledkov vyplynulo, Ze:
- zmes moZno 0spe5ne pouZit ako Slichtu pre PES/

bavlnu;
- koncentrdcia zmesi v Slichtovacom stroji (9) je vf-

razne ni25ia neZ pri pouZiti konvendnfch Slichtova-
clch prostriedkov (141 4;

- odtahovf nichlost Slichtovacieho stroja moZno opro-
ti konvendn6mu Slichtovaniu zqi5it na70 m/min. Od-
Slichtovanie sa uskutodnilo uilucne vodou (95"C).

Plo5n6 pleteniny ako text i ln6 zosi lnenie - preme-
na trojrozmernich Struktur na dvojrozmern6 n6-
vrhy, ktor6 sa daju pl iesf
MELLIAND TEXTILBERICHTE, 77, 1996, C. 5,
s. 307-309, 6 obr.,  4l i t .

PouZitie textili i v technickom sektore predstavuje
d6leZitf a zaujfmavf vyvoj. Tak6to uirobky sa pouZf-
vajti napr. ako ochrann6 odevy, geotextflie, obalovli
materidl, v doprave, medicine, Sporte, stavebnictve
a pre vojensk6 0cely. Textiln6 zosilfiovacie Strukt0ry
z vl6ken, priadzl, tkanfv, pletiv a pletenin maj0 podstat-
n'! v'fznam pre kompozity so zlep5enyimi vlastnostami
voci opotrebeniu a z4i5enou pevnostou. Vfroba kom-
pozitov sa v roku 1990 zvf5i la o 9% (1,26 mil .  ton),
z toho sa v automobilovom priemysle pouZilo 21%
a v elektrotechnike, resp. elektronike 19%. Pritom sa
neustdle zvy5oval podiel pletenfch Strukt0r ako zosil-
iovacieho materidlu v kompozitoch. V cldnku s0 popi-
san6 3 metody pletenia, umoZnujfce vlirobu kompliko-
vanyich trojrozmernfch utvarov vhodnyich na vySSie
uveden6 ticely.

Nordson: Porovit6 povrstvenie taveninou
TEXTILE WORLD,146,1996,  c .  4 ,  s .77-79

Lamindcia plamenom pouZfvand beZne na spdjanie
peny s textiliami dasto nevyhovuje prisnym predpisom
na ochranu Zivotn6ho prostredia. Technol6giou Po-
rous Coating f irmy Nordson sa substrdt povrstvuje
ekologicky nezavadnfm adh6znym prostriedkom vo
forme taveniny bez ovplyvnenia ohmatu licnej textilnej
vrstvy. Odpada proces su5enia a vytvrdzovania. Nd-
nos je moZn6 riadit podla potreby. Rovnakf efekt sa
dosiahne s tenSfm ndnosom, preto je noui proces ce-
novo porovnatelhf s lamindciou plamefiom. Rfchlost
lamindcie je pritom dokonca vySSia. Kombindcia sp6-
janlich materidlov je prakticky neobmedzend, kfm pri
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lamindcif plamefiom sa pouZlva len PUR pena. Trend
smeruje k lamindtom vyrobenfm zo 100% materidlu
(napr. PES textilia/PES netkand podkladovka), ktor6
sa moZu bez probl6mu recyklovat.

Polartex: Texti l ia pre v5etky ro6n6 obdobia
AMERTCAQS TEXTT LES tNTERNATIONAL,25, 1 996,
c . 1 ,  s . 1 1 2

Texti l ie upravene technologiou BiPolar zfskavaju
hydrofobne vlastnosti a zArovefi priedy5nost, ktor6
vd'aka mikroskopickfm porom umoZnuje 0nik pdr pro-
dukovanlich telom najmd pri zvf5enej fyzickej ndma-
he. Vyznacujti sa preto vysokfm komfortom nosenia.
Textilie Polartec s touto 0pravou vyrdba firma Malden
Mills. V jej sortimente si kvality pre v5etky rocn6 ob-
dobia. PouZfvaji sa samostatne (Polartec BiPolar Se-
ries 100) alebo ako vonkaj5ia vrstva textilnlich lamind-
tov pre Speci6lne lahke odevy, ktor6 neobmedzuj0 vol-
nost pohybu, neprep05taj0 vodu, chrdnia pred vetrom
a su odoln6 voci oderu. Textflia md tieZ antibakteridl-
nu upravu s dezodoradnyim 0cinkom. Aplikdcie zahf-
najti najmd Sportov6 a pracovn6 odevy ale aj odevy
pre rekredciu a vol'ny das.

Fi l tre do kabin automobilov
TECHNICAL TEXT|LES,4,1995/96,  c .  10,  s .  16-18

Firma Japan Vilene Co. vyvinula novri netkanf filter
do kl imatizacnl ich zariadenf automobilov, ktorf sa
skladd z dvoch vrstiev. Predfiltradnd vrstva plnf spev-
iujt icu funkciu, je vyrobenA z hrubfch PES vldken
a adh6zneho spoj iva s obsahom antibakteridlneho,
hydrofobneho a nehorl'av6ho prfpravku. Vlastnf filter je
vyrobenf postupom mel--blown z PP vldken o prie-
mere 0,5-2,0 p. Koronovfm vlibojom ziskava vlast-
nosti elektretu. Obe vrstvy s0 spojen6 ultrazvukom.
Filter fcinne odstrariuje sadze, dastice z r4ifukovlich
plynov, pel'a in6 kontaminuj0ce prfmesi s priemerom
nad 0,3 p. Filter ma aj dezodoracnli 0dinok. Ucinnost
f i l t ra je cca 65%, u dastfc nad 10 p takmer 100%.

Investa: Linka na recykldciu odpadu
TEXTILE WORLD, 1 46, 1996, d. 4, s. 39-42
Linka firmy Investa International (e R1 spracovdva bavl-
nen6 odpadov6 vl6kna a syntetick6 vldkna bavlnen6-
ho typu s dlZkou str iZe do 51 mm z cistenia bavlny,
mykania a pretahovania. Zdvojen6 ndsypka umoZfiu-
je zmesovat vldkna r6znych typov a kvalft. Na koniec
linky je moZn6 pripojit briketovf lis. Vfroba brikiet z od-
padu bez poulitia chemikdlii je ekologicky nezdvadnd.
PouZfva sa tlak, teplo a voskov6 zlolky bavlnenlich
vldken ako spojivo. VyuZitie brikiet: palivo, hnojivo, re-
kultivacnli materidl. VyuZitie spracovan6ho vlSkenn6-
ho odpadu: hrub6 priadze, netkan6 vfrobky, izoldcie.
Priemerna efektivnost procesu recykldcie je 62 %
(93 kg recyklovaneho vl6kna/hod). Sfcastou stroja je
zariadenie na odstrafiovanie nedistOt nevldkennej po-
vahy a kovovyich prfmesf.
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SkriSobn6 metody pre technick6 text i l ie
ITB VLIESSIOFFE,42,1996,  6.  1 ,  s .  70-72,1 obr .

Jednfm z trendov na veltrhu |TMAQ95 bol u.ivoj me-
racfch syst6mov na dohlhd, meranie on-line a kontro-
lu po6as rniroby. Tak6to syst6my vystavovala naprfk-
lad firma Erhardt + Leimer. Najzaujfmavej5fm bol me-
racf syst6m ,,Opto Tex". Jedn6 sa o po6ftadom riade-
nf meraci syst6m pracujtici na optickom zdklade. Roz-
siahlou ponukou meraclch, reguladnfch a kontrolnlich
syst6mov sa predstavila firma Mahlo (napriklad sys-
t6m na meranie a reguldciu ploSnej hmotnosti, vlhkosti
a hrubky ,,QMS 10", pridom tento syst6m pouZiva na
stanovenie plo5nej hmotnosti po pnnikrdt rddioaktfvne,
resp. rontgenov6 Ziarenie). Uveden6 a popisan6 su
d'alSie meracie a kontroln6 syst6my (meranie teploty,
dynamick6 meranie priepustnosti  vzduchu, meranie
zr62avej sily atd'.).

Sekund6rne emis ie zdrav iu Skodl iv fch l6 tok
z text i lnfch podlahovfch kryt in
TEXTILVEREDLUNG,  31  ,1996 ,  c .  112 ,  s .  29 -33 ,
4 o b r . , 2 t a b . , 1 8 l i t .

V 0vode s0 popisan6 rOzne zdroje znedistovania
vzduchu v obytnfch a inyich miestnostiach. K nim ne-
patria len zdraviu Skodlive latky emitovan6 prvkami
vn0torn6ho vybavenia, ale aj zvonku zanesen6 zne-
cistenie ovzdu5ia. V dal5ej kapitole sa kon5tatuje, Ze
textiln6 podlahove krytiny vykazuju vzhl'adom na svoj,
vlasom podmienenyi velkyi povrch sorpdn0 schopnost
pre diskutovan6 ldtky. Preto m62u emitovat nielen ne-
distoty z rubovej tipravy (napr. formaldehyd), ale aj ne-
cistoty pri jat6 zvonku a,,uskladnen6" vo vlasovej
vrstve. Tieto sekund6rne emisie z text i lnfch krytfn,
ktor6 prim6rne nevykazuj0 latky ohrozujtice zdravie,
musia byt v z6vislosti od danfch podmienok zohl'ad-
nen6 pri  v5eobecnom hodnoteni emisi i  z text i lnfch
podlahovrich krytfn.

Stanovenie halog6novfch organickfch zlr idenin
v procese zo5lhchfovania bavlny
MELLIAND TEXTILBERICHTE, 77,1996, 6. 5, s. 312,
2 o b r . , 1 0 l i t .

T6ma,,jed v tele" alebo,,jed v Satniku" sa dasto dis-
kutuje. Sprdvy o Skodlivindch v textilidch viedli k pre-
citlivenosti spotrebitel'a a obave pred ucinkami Skodli-
vfn v textrli6ch. Obavy sti pochopitelh6, ked'poduvame
o formaldehyde uvolfiujticom sa z odevov, ktoryie po-
dozriv! z toho, Ze vyvoldva rakovinu alebo o farbiv6ch,
ktor6 mOZu uvoliovat karcinog6nne amfny. V odevoch
sa m6Zu vyslrytovat aj taZk6 kovy, zvy5ky pesticfdov
alebo konzervadnyich prostriedkov (napr. PCP). Mno-
h6 m6dia v5ak zvelidujri nebezpedenstvo, vypllivaj0ce
z textilii a odevov (napr. niektor6 azofarbiv6 sa v stred-
nej Eur6pe uZ roky nepouZivaj0 resp. nevyrdbaj0).
V dldnku s[ poplsan6 vjsledky stanovenia halog6no-
vych organiclqich zl06enfn v procese zo5l'achtovania
bavlny, pridom sa pouZila fprava definovanfm mnoZ-
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stvom gama-hexachlorcyklohexdnu, resp. pentachlor-
fenolu.

ZnaLka pre prirodn6 textilie
MELLIAND TEXTILBERICHTE, 77, 1996, d,. 4, S. 174

Na tladovej konferencii pri prileZitosti odborn6ho vel'-
trhu Biofach vo Frankfurte nad Mohanom predstavila
skupina AKN znadku Naturtextil@. K tejto znadke sa
bude pripajat rozsiahla deklar6cia, ktord bude podrob-
ne dokumentovat proces vyiroby, povod materidlu,
prostriedky pouZit6 pri vyirobe ako aj zvy5ky obsiahnu-
t6 vo findlnom vyirobku. Znaeka nie je viazand na clen-
stvo v AKN. Kaid'i textilnf vlirobca, ktorf splni prfsne
predpisy pri vfrobe a podrobi sa kontrole, m6Ze sa
uchddzat o zna6ku cestou licencie. Spr6vcom znacky
je Svajdiarsky in5tittit pre ekologiu trhu(lMO). Na jesen
bud0 na trhu prv6 textilie s touto zna6kou. Uveden6
s0 poZiadavky zo smernic pre tfto znacku (kontrolo-
van6 biologick6 pestovanie, Ziadne syntetick6 farbivd
atd).

Nov6 syntet ick6 vldkno
CHEMICAL FIBERS INTERNATIONAL,l 996, c. 2, s. 1 03.

Basofil je tepelne odoln6 a nehorlav6 vldkno na bd-
ze melaminovej Zivice fy BASF. K jeho mimoriadnym
vlastnostiam patri vysokd nfzkotepelnd vodivost, vyso-
kd rozmerov6 stdlost pri tepelnom zalaleni, nemd bod
tavenia, v plameni sa nevytv6raju kvapky. Md vysoku
st6lost v hydrolfze, vynikajticu odolnost vodi organic-
kfm a alkaliclqim roztokom. Basofil je vhodnf pre tka-
ne aj netkan6 textflie, v ktorfch nie je rozhodujricou
poZiadavkou pevnost. Uveden6 s[ oblasti pouZitia.

PES hodv5b s prirodnfm charakterom
TEXTILE MONTH 1996, 6. 3, s. 12, 14.

Popisuje sa PES hodv6b Diolen fy KUAGTEXTIL,
pobodky spolodnosti AKZO -verzie SEDURA, VARIE,
LINETEX a CRINKLE. SEDURA je h ladkyi  PESh
z dvoch r6zne zralavych zloZiek a pouZiva sa pre de-
koradn6 textflie. VARIE je tvarovanf hodv6b s tisekmi
hrubfch a tenkfch filamentov, striedajfcich sa v kr6t-
kych intervaloch, jemnost 150-405 dtex s mdkk;im
ohmatom a objemnostou. LINETEX md vzhl'ad I'anovej
priadze a jemn0 Strukt0ru. CRINKLE sa pouZfva na
z6clonoviny a dekora6n6 textilie, ktoryim doddva Spe-
cidlnu Strukt0ru a lesk.

Por6zne adsorpdn6 olefinov6 vldkna
HIGH PERFORMANCE TEXTILES, April, 1995, 2, angl.

Por6zne polyolefinov6 vldkna pre adsorp6n6 mate-
riiily boli vyvinut6 firmou Ube Nitto Kasei v Tokiu. Pri
rnirobe tychto vldken je do polyolefinov6ho granuldtu
pridanf parafinovf vosk pred zvldkiovanfm. Po zvl6k-
neni a vydlZeni je z vl6kna vosk odstrdnenf. DdleZite
je, 2e podiel obidvoch komponent je v rovnov6he.
Vznik p6rov je vyvolanf odstrafiovanim paraflnov6ho
vosku z vl6ken.
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Ultrajemn6 mikrovl6kna
JT N, 480, 1994, 49-57, angl.

Japonsko vyvfja ultrajemn6 mikrovlSkna, ktor6 s0
definovan6 jemnostou niZ5ou ako 0,3 den. Tak6to
vldkna vyvrjaj0 firmy: Kanebo, Teijin, Toray Industries,
Asahi Chemical Industry, Unit ika, Mitsubishi Rayon
a Kuraray. Prdve poslednd firma uviedla na trh vl6kna
o jemnosti 0,0001 den (!), co je najjemnej5ie vl6kno na
svete. Uvedend je tieZ umeld kola Clarino, vyroben6
z ultrajemnfch vldken.

Danaklon: nov6 bikomponentn6 vl6kna
CHEMICAL flBERS INTERNATIONAL,VoI. 46,1996, p. 68.

Aplikdcia bikomponentnyich vldken na5la uiznamn6
uplatnenie v oblasti netkanfch textilii. Tieto vldkna ob-
vykle pozost6valu z 50 % PE. Nizkotavitelhd zloZka sa
nachddza v povrchovej vrstve vl6ken. Excentrick6 ulo-
Zenie vn0tornej polym6rnej komponenty bikomponent-
nfch vldken dovol'uje ziska{ zaujfmav6 tvarovacie
efekty. Prdve to tvorf podstatu nouich typov bikompo-
nentnfch vldken od firmy Danaklon, prezentovan6 pod
obchodnyim oznadenim ES Super-Bulk-C.

Polypropyl6nov6 vl6kno s nehorlhvou f pravou
HIGH PERFORMANCE TEXTILES, June, 1995, 2, angl.

Firma Great Lakes Chemical v Belgicku vyvinula po-
lypropyl6nov6 vldkna s nehorl'avou upravou pouZitfm
polym6rneho retard6ra horenia. Nov6 vl6kno je vyrd-
ban6 s jemnostami v rozsahu 0,2-2,2 dtex. Neko-
nedn6 vldkna obsahujri do 33 % polym6rneho retard6-
ra, zalial'do striZov6 vldkna aZ do 40 %. Tieto vldkna
sp[R4u poZiadavky UL 94 V-0 aY-2.

Termicky poj ive vl6kno pre pevn6 netkan6
texti l ie
HIGH PERFORMANCE TEXTILES, May, 1995, 3, angl.

Termicky pojiv6 vldkno, ktor6 mOZe byt vyuZit6 na
ziskanie pevnej5lch netkanlich textilif bolo vyvinut6
v USA firmou Hercules. Vl6kno pozostava z polypro-
pyl6nu s indexom toku okolo 0,5-30 a in6ho polypro-
pyl6nu s indexom toku okolo 60-1000, pricom kaZd6
tvori prinajmen5om 10 % hmoty vldkna.

Pre tlac pripravila Ing. V. 6apekov6,
VUTCH-CH EM ITEX. s.r.o.

PATENTY

Proces pre vfrobu tvarovanfch celul6zovfch te-
lies a kompozicie pre odlievanie a zvlflkfiovanie
wo 16 063/95
M ajitel': Lenzi ng Aktiengesel lschaft
D 01 F 2lOO

Proces v17roby, v ktorom roztok celulozy v tercidr-
nom amfnoxide je extrudovanf cez formovacie zaria-
denie a extrudovanli vyirobok je odtahovanf do rege-
neracn6ho kupela, v ktorom koaguluje a je prem!^tanil
kvapalinou na bdze vody, je charakterizovan'i tym,2e
regeneracnyi kupel'pouZitli pre koaguldciu alebo kva-
palina pouZitd na premfvanie vyformovan6ho produk-
tu obsahuje rozpustnu povrchovo aktivnu ldtku. Tdto
zniZuje sklon k fibrildcii formovanfch produktov.

Proces a rozpuSt'adld pre regenerdciu dimetylte-
reftal6tu
us 5 414 106
Majitell Hoechst-Celanese Corp.
c a7 c 67148, D 01 F 13104

Proces pozostdvaz prtpravy prudu DMT, obsahujti-
ceho okrem DMT katalyzdtor a etyl6nglykol, pridania
rozp05tadla k pr0du DMT, pricom rozpri5tadlo nie je
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mie5atelh6 s vodou, ale je mie5atelh6 s DMT, pridania
vody k pr0du DMT a tvorby dvoch tdtz: prvq z rozpu5-
tadla a DMT, druhej zvody, etyl6nglykolu a katalyzd-
tora.

Metoda vfroby vl6kna a spojenia vl6ken z termot-
ropn6ho kvapalno-kry5tal ick6ho polym6ru
EP 668 379
Majitel': Polym. Processing.Res.lnst.Ltd.
D 0 1  F , D 0 1  5 / 0 8 , D 0 4 H

Patentovanf proces zahffia taveninov6 zvldkfiova-
nie termotropn6ho kvapalno-kry5talick6ho polym6ru
cez zvl{knovaciu trysku pri dlZiacom pomere aspofi
30, pridom prdve zvldknen6 vldkno je pod zvldknova-
cou tryskou udrZiavan6 pri vysokej teplote.

Vysokomodulov6 polyesterov6 vl6kna pre pneu-
matiky a kompozity
EP 623 179
Majitel': Allied Signal Inc.

Vlakna sa pripravuju zvldknovanim polokry5talick6-
ho polym6ru do stavu optimdlnej amorfnej orient6cie
a kry5talinity. Nedl2en6 vldkna vykazujti dvojlom min.
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0,030. Nesk6r sa dlZia za tepla na stupeh 1,5 aZ 6. Vy-
kazujri pevnost min. 6,5 g/den a rozmerov0 stabilitu
pod 5 o/o,beine 4% a menej.

Polyesterov6 monofily s vysokou rozmerovou sta-
bi l i tou a dobrou tepelnou a hydrolyt ickou stabi-
litou pre technick6 pouZitie, ich priprava a pouZitie
DE 4 328 029
Majitel': Hoechst A.-G.
D 01 F 6184

Tieto monofily pozostdvaju z kopolyesteru, pred-
nostne z kyseliny 2,6-naftal6ndikarbonovej, 4,4-bite-
nyldikarbonovej a etyl6nglykolu. Monofil m6 pociatoc-
nf modul pri 25 oC a 100 0C veicsi ako 15 N/tex resp.
vric5f ako I N/tex, pevnost 30 aZ 70 cN/tex, taZnost
2 a2 20 %, pevnost v sludke 15 a2 40 cN/tex, pevnost
v uzle 25 a2 50 cN/tex, zmr5tenie zasucha pri 200 0C

1 a2 20 o/o

Polyamidov6 pigmentovi disperzia
us 5 389 327
Majitel ' :  E. l .Du Pont de Nemours and Co.
D 01 D 5/08, D 01 F 1104,6/60, B 29 C

Kvapalnyi koncentrdt pigmentu dispergovanf v N,N-
dialkylpolykarbonamide s teplotou tavenia pod 100 0C

po pridanf do roztaven6ho. polyamidu zlep5i ri6innost
zvldkfiovacieho procesu dlZenfch farbenfch polyami-
dovfch vldken. Vfiori sa rovnomernd zmes obsahu-
j0ca roztavenf polym6r a kvapalnf pigmentoui kon'
centrdt a t6to sa vyzvl6kni na poZadovan6 vldkna.

Vysokopevn6 a vysokomodulov6 vldkna na bdze
polypropyl6nu a spdsob ich vfroby
JP lA l  166 415195
Prihlasovatel': Mitsubishi Rayon Co. Ltd.
D 01 F 6/06

Vldkna sa pripravia taveninovfm zvldkfiovanim izo-
taktick6ho polypropyl6nu s indexom toku 0,05 a2 30
a hustotou najmenej 0,89, dlZenim sformovanfch vl6-
ken za studena o 1 a2100 % a nasledovnfm dlZenlm
za tepla najmenej o 300.% v jednom kroku pri nichlosti
1 aZ 30 %lmin. alebo dlZenfm vl6ken za tepla najme-
nej o 300 % ryichlostou najmenej 30 %lmin. v najme-
nej dvoch krokoch bez dlZeniaza studena. V;isledn6
vldkno md pory s priemerom 0,05 aZ 2 mikr6ny, poro-
zitu 20 aZ 90 o/0, talnost najmenej 5 %, pevnost 0,05
GPa, modul nad 0,05 GPa a priemerom 1 aZ 500 mik-
ronov.

Biaxi6lne orientovan6 mnohovrstvov6 polypropy-
l6novd fol ia, vhodn6 na balenie potravfn
EP 665 1 01
Majitel': Hoechst A.-G.
B 32 B 2132

Plastickd folia zahfia zdkladn0 vrstvu z bezaditivo-
v6ho peroxidick6ho polypropyl6nu obsahujfceho das-
tice, pigmenty a uhlbvodikov0 Zivicu, strednf vrstvu
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z peroxidick6ho polypropyl6nu alebo propyl6nov6ho
kopolym6ru obsahuj0ceho uhlbvodlkov6 Zivice a pig-
menty a kryciu vrstvu z polypropyl6nu alebo propyl6-
nov6ho kopolym6ru obsahujuceho 15 hm.% migruju-
cich aditiv (lubrikanty, antistatick6 dinidld) a md koefi-
cient trenia 0,4. Krycia vrstva obsahuje SiO2 ako antib-
lokujrice 6inidlo. Vrstvy folie sf koextrudovan6, valco-
van6, biaxidlne dl2en6, termofixovan6 a upravovan6
kor6novfm vfbojom.

Vfroba polypropyl6novfch monofi lov
RO 1 04 343
Majitel': Combinatul de Fibre Sint.Savinesti
D 01 F 6/06

Polypropyl6novd monofilnd priadza s dobrou rozme-
rovou stabilitou, chemickou odolnostou a nfzkou hyg-
roskopicitou, pouZitelh6 pre filtre, je vyrdban6 zvlSkho-
vanim z polypropylenouich grantil pri teplote topenia
220 aZ 300 0C a tlaku v extr0derovej hlave 50 bar, och-
ladenim vl6ken vo vode na teplotu 1 a2120C, dfZenfm
v suchom vzduchu.pri teplote 100 a2130 0C na di:Ziaci
pomer 1:2 a2 4, dlZenim v mokrom m6diu na pomer
1 :1 ,1 aZ 2,0 pri 100 aZ 130 0C, relaxdciou d[Zen1ich vld-
ken a fixdciou pri 80 a2120 oC po dobu 60 aZ 100 s.

Zvldkhovacf proces pre pripravu termopoiitel'-
nfch polyoleffnovich vl6ken
EP 629 720
Majitel': Himont Inc.
D 0 1  F 6 1 0 4 ,  D 0 4 H

Chrdnenf je postup vfroby termopojitelhfch alebo
teplovdznfch polyolefinovfch vldken, kde skutocn;i
alebo odpovedajfci /kruhov6mu/ priemer otvoru zvldk-
novacej trysky je viic5i alebo rovnyT 0,5 mm s pod-
mienkou, ak ide o vldkna o jemnosti  najmenej 4 dtex,
potom pomer priemeru vfstupn6ho otvoru trysky ku
jemnosti vldkna musf byt vacSi alebo rovnf 0,06 mm/
dtex.

Vysokorfch lostn6 zvl6kf iovan ie mu lt i  kom ponen-
tnfch vl6ken s vysokou povrchovou hustotou ot-
vorov hubice s vysokorichlostnim chladenim
u s 5 4 1 1  6 9 3
Majitel': Hercules Inc.
D 01 F, D 01 D 5/088

Proces pre zvl6kiovanie zahffia: plnenie aspon jed-
n6ho polym6rneho komponentu pri prvej teplote tave-
n iny do zar iadenia,  p lnenie druh6ho polym6rneho
komponentu pri druhej teplote taveniny do zariadenia,
kombindciu dvoch komponentov, ich extrfziu cez as-
pofi jednu hubicu s vysokou hustotou oNorov do formy
roztavenych multikomponentnfch vldken a ochladzo-
vanie vldken fukanfm plynn6ho m6dia pri vysokej rfch-
losti napried smeru extr0zie, aby sa zabrdnilo spojova-
niu vl6ken.

Pre t lad pripravi la Ing. Rzymanov6, VUCHV a.s.
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The magazine ,,Vl6kna a textil" is the scientific and
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Toznam textilnfch, vlSkn6rskych a odevnlich podnikov
Slovenskej republiky

Directory of Textile, Fibre and Glothing Manufacturers
in Slovakia

eapekov6, V., Remekova, V.

VUTCH-CHEM\TEX spo/. s r.o.(Ltd.), Zilina, Slovak Repubtic

casf A: ABECeoTV zozNAM PoDNrKov
PART A: ALPHABETICAL LIST OF MANUFACTURERS

Ndzov podniku: BCT a.s.
Adresa: 821 08 Bratislava, Pdridkova 18
Telefon: 07164r'l5F.8
Predmet cinnosti: niroba bavlnenfch a syntetickfch hladlqTch, tuarovanlich, Sicich, vy5fvacfch, hdckovacich

a pletacich priadzf a niti
Business Activity: manufacture of cotton and synthetic flat, textured, sewing, embroidery, crochet and knitting

yarns and threads

Ndzov podniku: Danubius, bavlndrske pradiarne spol.s r.o.
Adresa: 821 08 Bratislava, Trnavskd 6
Telefon: 0715662578,5265281
Predmet dinnosti: 4iroba a predaj bavlndrskych desanyich a mykanyich priadzi, vfroba a predaj reZnyich

bavlndrskych nitf, zahranidno-obchodnd 6innost
Business Activity: manufacture and sale of cotton combed and carded yarns, manufacture and sale of raw

cotton threads, foreign trade activity

Ndzov podniku: FATRANEX 5.p.
Adresa: 034 50 RuZomberok, Hurbanova 3
Telefon. 0848125704
Predmet cinnosti: textiln6 vfrobky v5eobecne, Sportov6 o5atenie, vrchn6 o5atenie
Business Activity: textile products in general, sportswear, outerwear

NAzov podniku: FINIS a.s.
Adresa: 052 80 Spi5skd NovdVes, Mlynska 39
Telefon: 09651421741-5
Predmet dinnosti: vliroba pletenej bielizne, Sportov6ho o5atenia, vrchn6ho o5atenia
Business Activity: manufacture of knitted underwear, sportswear, outerwear

Ndzov podniku: GEMTEX a.s.
Adresa: 048 01 RoZnava, Stftnicka 25
Telefon: 0942122215, 22250-4,74222
Predmet dinnosti: uiroba pletenej bielizne, Sportov6ho o5atenia, vrchn6ho o5atenia
Business Activity: manufacture of knitted undenvear, sportswear, outerwear

Ndzov podniku: GUKOTEX Privat
Adresa: 974 01 Banskd Bystrica, DruZby 35
Telefon: 088133427
Predmet dinnosti: qiroba ddmskej konfekcie
Business Activity: manufacture of ladies' clothing

N6zov podniku: HT TRADE s.r.o.
Adresa: 91 1 52 Tren6in, M. R. Stefdnika t t e
Telef6n: 083U321 98, 532198
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Predmet dinnosti: Wroba demskej a panskej konfekcie
Business Activity: manufacture of ladies'and man's clothing

N6zov podniku: GHEMLON a.s.
Adresa: 066 33 Humenn6, Chemlonska 1
Telef6n: 0933/63741
Predmet dinnosti: Wroba PA a PES hodvabu
Business Activity: manufacture ot PA and PES filament yarn

Ndzov podniku: CHEMOSVIT a.s.
Adresa: 0559 21 Svit
Telef6n: 09217151111
Predmet 6innosti: {roba PP textiln6ho hodvdbu
Business Activity: manufacture of PP textile filament yarn

Nazov podniku: IMMEA spol. s r.o.
Adresa: 094 31 Hanusovce nad Toplbu, Po6ekanec 15/5
Telef6n: 0931/92861
Predmet 6innosti: n/roba pleten6ho vrchn6ho o5atenia, pletenei bielizne
Business Activity: manufacture of knitted outerwear, underwear

N6zov podniku: lpetski textilka 5.p.
Adresa: 936 01 Sahy, SNP zl4
Telef6n: 081212253
Predmet dinnosti: vrfroba pleten6ho vrchneho osatenia pre deti, muzov a Zeny
Business Activity: manutacture of knitted outgMear for children, men and women

Nazov oodniku: ]STROCHEM a.s.
Adresa: 836 05 Bratislava, Nobelova 34
Telef6n: 071258549
Predmet dinnosti: Wroba PP a Vs textilnfch vldken
Business Activity: manufacture of PP and rayon textile fibres

Nezov oodniku: KODEX PLUS a.s.
Adresa: 040 01 Kosice, Bellova 6
Telef6n: 095/37467-9, 36067
Predmet dinnosti: Wroba a predaj pracovnfch odevov
Business Activity: manufacture and sale of workwear

Nazov podniku: KORASAN
Adresa: 015 28 Rajec, NAcIatnA 328127
Telef6n: 08231422111
Predmet dinnosti: Wroba tkanlich kobercov, mykanych priadzi, obchodnd dinnost
Business Activity: manufacture of woven carpets, woollen yarns, commercial activity

N6zovpodniku: Lan6rske a konop6rske zSvody a.s.
Adresa: 908 51 Holi6, Holl6ho 88
Telef6n: 080112322--5, 2793
Predmet 6innosti: v'/roba lhnon/ch priadzi, l'anon/ch mot[zov, netkanly'ch textilii, potahornich a podlahoWch

textilii, autokobercov, autopotahov, PP motizov, vriec a podkladowch tkanln, pazderoqy'ch
dosiek

Business Activity: manufacture of flax yarns, flax cords, nonwovens, upholstery fabrics and floor coverings,
automotive carpeting, seat covers, PP ropes, bags and backings, chaff boards

N6zovpodniku: LEV|TEXa.s.
Adr€sa: 93436 L6vice, Ku Bratke 5
Telef6n: 0813/501, 313186
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Predmet cinnosti: r4iroba bavlndrskych priadzi, bavlnenfch a zmesovfch tkanfn, postel'n6ho prddla, Satoviek,
oblekovin, pracovn6ho o5atenia, bytovlich textilii, zdravotnickych textilif, 0prava textflii

Business Activity: manufacture of cotton yarns, cotton and blended cloths, bed linen, ladies dress cloths,
suitings, workwear, household textiles, medicine textiles, textile finishing

Ndzov podniku: LUNA 5.p.
Adresa: 950 35 Nitra, St0rova 51
Telefon: 082528981
Predmet cinnosti: vfroba vrchn6ho pleten6ho o5atenia pre muZov, Zeny i deti
Business Activity: manufacture of men's, women's and children's wear

Ndzov podniku: LUKO a.s.
Adresa: 064 01 Stard Lubovia, Tovdrenska 11
Telefon: 0963122191
Predmet 6innosti: niroba a f prava pletenln, konfekcionovanie, bytov6 a technick6 textflie
Business Activity: manufacture and finishing of knitted fabrics, making-up, household and industrial textiles

N6zov podniku: LULLABY spol. s r.o.
Adresa: 034 01 RuZomberok, Majere 13
Telefon: 08481321418, 323961
Predmet 6innosti: r4iroba postel'nej bielizne, potlad reZnfch tkan[n, vliroba paplonov
Business Activity: manufacture of bed linen, printing of grey cloths, manufacture of quilted covers

N6zov podniku: LUTE a.s.
Adresa: 984 32 Lu6enec, Gemerskd cesta 1
Telefon: 0863/538148,25791
Predmet dinnosti: 4iroba a predaj vlndrskych tkanfn a konfekcie
Business Activity: manufacture and sale of woollen cloths and clothing

Ndzov podniku: LYKOTEX a.s.
Adresa: 050 80 Rev0ca, Priemyselna 306/9
Telefon: 0941 122241-5
Predmet cinnosti: vliroba technickfch tkanin zo sklenfch vldken, lhndrskych priadzi, tkanln, vSlvanyich kober-

cov, textilii z druhotnlich surovfn, technick6 textflie
Business Activity: manufacture of glass fibre industrial fabrics, flax yarns, fabrics, tufted carpets, textiles ma-

de of secondary raw materials, industrial textiles

Ndzov podniku: MAKYTA a.s.
Adresa: 020 25 P0chov, ul. 1 .maja 882
Telefon: 082512411-1 I
Predmet dinnosti: ddmska a dievdenskd konfekcia, bavlnen6 a vlnen6 kabdty, sak6, kostlimy, nohavice, suk-

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

N6zov podniku: MAYTEX a.s.
Adresa: 031 17 Liptovslgi Mikula5, ul.  1.mdja 136
Telefon: 08491204524
Predmet dinnosti: textilnd a odevn6 r4irobky, niroba plo5nfch textflif, I'ahkej Sportovej, ddmskej a p6nskej kon-

fekcie
Business Activity: textile and clothing products, manufacture of flat textile materials, light sportswear, ladies'

and men's clothing

Ndzov podniku: Merina a.s.
Adresa: 91 1 60 Trendin, ul.  M.R.Stef6nika 19
Telef6n: 0831 1514111, 34051-5
Predmet dinnosti: niroba vlnenyich desanfch priadzi, tkanin a pletenfn, konfekcie a jednofdelouich strojov
Business Activity: manufacture of worsted yarns, doths and knitted fabrics, dothing and single - purpose machines
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Ndzov podniku: MODUS 5.p.
Adresa: 041 38 Ko5ice, Textiln6 1
Telefon: 095/748680
Predmet cinnosti: 47roba pleten6ho vrchn6ho o5atenia, spodnej bielizne
Business Activity: manufacture of knitted outerwear, undenruear

N6zov podniku: NETEX spol. s r.o.
Adresa: 946 15 TOn, TrdvnickazTl
Telef6n: 0819/96262
Predmet dinnosti: uiroba potahonich l6tok, netkanlich textflii, Sitie autopotahov, pracovnfch odevov,

vfroba technickfch textilii
Business Activity: manufacture of upholstery fabrics, nonwovens, sewing of car seat covers, workwear,

manufacture of industrial textiles

Ndzov podniku: ODEVA spol. s r.o.
Adresa: 08271 Lipany, ul. kpt. Ndlepku 4
Telefon: 09341932222-4
Predmet cinnosti: vliroba vrchn6ho o5atenia, ddmskej konfekcie, pracovn6ho o5atenia,

sprostred kovatel skd cin nost
Business Activity: manufacture of outerwear, ladies'clothing, workwear, mediatorial activities

Ndzov podniku: OZKN a.s.
Adresa: 080 01 Pre5ov, Masarykova2?
Telef6n: 0911232501-9
Predmet dinnosti: uiroba pdnskych a detsklich odevov, Sportovfch odevov, jeansovych odevov,

pracovnfch odevov
Business Activity: manufacture of men's and children's clothing, sportswear, jeanswear, workwear

Ndzov podniku: OZETA a.s.
Adresa: 91 1 34 Tren6in, Velkomoravskd 9
Telefon: 0831/562111-3
Predmet dinnosti: niroba konfekcnlich odevnlTch uirobkov, zfukazkov6 Sitie, obchodnd dinnost,

vfskum a vWoj
Business Activity: manufacture of ready made clothing, bespoke sewing, trade activity, research

and development

Ndzov podniku: OZEX spol. s r.o.
Adresa: 080 01 Pre5ov, Masarykova22
Telef6n: 091125940
Predmet cinnosti: uiroba panskej a d6mskej konfekcie, Sitie Specidlnej konfekcie (poZiarnici)
Business Activity: manufacture of men's and ladies'clothing, special protective garments (firemen)

Ndzov podniku: PLETA 5.p.
Adresa: 969 41 Banskd Stiavnica, Pletiarska 1
Telefon: 0859122516,22405,21740
Predmet cinnosti: vfroba a predaj pleten6ho vrchn6ho o5atenia pre deti a dospel;ich
Business Activity: manufacture and sale of knitted outerwear for children and adults

Ndzov podniku: POTANA 5.p.
Adresa: 98432 Ludenec-Opatovd, ul. Radu republiky
Telefon: 0863/205
Predmet dinnosti: textiln6 vfrobky - v5eobecne
Business Activity: textile products in generaf

N6zov podniku: PRATEX eaOCl a.s.
Adresa: 02228 dadca, ul. A.Hlinku 3
Telefon: 08241202
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Predmet dinnosti: Wroba 6esan)7ch a polo6esanych vlndrskych a pletiarskych priadzi, tkanin a pletenin,
bytowch textilii, zahranidno-obchodnd dinnosr

Business Activity: manufacture of worsted and semi-worsted yarns, cloths and knitted fabrics, household
textiles, foreign trade activity

Nazovpodniku: RANSANs.r.o.
Adresa: 969 O0 Banski Stiavnica, Antolskd 16
Telef6n: 08591217 67,621200
Predmet dinnosti: vyroba pleten6ho vrchn6ho osatenia
Business Activity: manufacture of knitted outerwear

Ndzov podniku: SELANKA 5.p.
Adresa: 023 54 Turzovka, Predmierska 229
Telef6n: 08241933545-7
Predmet 6innosti: Wroba pletenich rukavic, 6iapok, salov, pleten6ho vrchn6ho osatenia, pletenej bielizne
Business Activity: manufacture of knitted gloves, caps, wrappers, knitted outerwear, knitted underwear

N6zov podniku: SIPOX-STYL MODE spot. s r.o.
Adresa: 020 01 Pfchov, Nribreiie Stobody 52211
Telef6n: 0825142011-14
Predmet Einnosti: Wroba ddmskej konfekcie
Business Activity: manufacture of ladies, ready made clothing

N6zov podniku: Skloplast Trnava 5.p.
Adresa: 917 99 Trnava, Stroiarenska i
Telef6n: 0805/23791-5. 25841-6
Predmet dinnosti: Wroba sklenych vlaken, tkanfn, prepletov a rohozi s pouzitim sklenych vleken
Business Activity: manufacture of glass fibres, woven fabrics, stitch-bonded fabrics and mats employing glass

fibres

Nezov podniku: SLOVENA a.s
Adresa: 010 61 Zilina, Kysuckd 3
Telef6n: 089/621211-15
Predmet dinnosti: v,jroba vlniirskych mykanfch priadzi, vlnarskych tkanin, tkanych kobercov, priknivok, farbe-

nie textilnych materialov
Business Activity: manufacture of woollen yarns, woollen cloths, woven carpets, blankets, dyeing of textile ma-

lerials

Ndzov podniku: SLOVENKA 5.p.
Adresa: 975 67 Banska Bystrica, Strieborn6 n6m.3
Telef6n: 088/30951-4, 394401
Predmet 6innosti: Wroba pleten6ho vrchn6ho osatenia, netkanlich textilii a priadze
Business Ac-tivity: manufacture of knitted outerwear, nonwovens and yarns

Nezov podniku: Slovensk6 lu6obn6 zrivody 5.p.
Adresa: 981 11 Hnrlsta
Telef6n: 0865/3141
Predmet dinnosti: Wroba filtracnych latok
Business Activity: manufacture of filter cloths

Ndzov.podniku: Slovenskyhodviiba.s.
Adresa: 905 35 Senica nad Myjavou, Tovarenska 532
Telef6n: 0802127511
Predmet dinnosti: vrlroba VS a pES hodv6bu
Business Activity: manufacture of VS and PES filament yarn
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Ndzov podniku: TASOS spol. s r.o.
Adresa: 01 1 01 Zilina, Kysuckd 3
Telefon: 089/620973,6218 93
Predmet dinnosti: niroba ddmskej konfekcie
Business Activity: manufacture of ladies'ready made clothing

Ndzov podniku: TATRATAN a.s.
Adresa: 060 27 KeZmarok, Michalska 18
Telef6n: 0968/3880, 31 15
Predmet 6innosti: I'andrske a bavlndrske vfrobky, netkan6 textilie zo syntetickyich vldken,

zahranidno-obchodnd ci n nosf
Business Activity: flax and cotton products, nonwovens made of synthetic fibres, foreign trade activity

Ndzov podniku: TATRASVIT a.s.
Adresa: 059 21 Svit, Mierovd 1
Telef6n: 092/559111
Predmet dinnosti: niroba pleten6ho o5atenia, panduchovych nirobkov, spracovanie textilnfch odpadov,

obchodnd dinnost
Business Activity: manufacture of knitted clothing, hosiery, textile waste recovery, trade activity

Ndzov podniku: TEAMTEX 5.p.
Adresa: 990 01 Velkf Krtf5, Maddcha 4
Telef6n: 08541217 31
Predmet dinnosti: uiroba vrchn6ho Sportov6ho oSatenia
Business Activity: manufacture of sport outerwear

Ndzov podniku: TEXICOM spol. s r.o.
Adresa: 034 50 RuZomberok, Textilnd 23
Tef ef6n: 08481322041-9
Predmet dinnosti: vfroba bavlndrskych priadzf, tkanfn, netkan6ho textilu, pletenin, konfekcie
Business Activity: manufacture of cotton yarns, woven fabrics, nonwovens, knitted fabrics, ready made

clothing

N6zov podniku: TEXIPLAST a.s.
Adresa: 951 12 lvdnka pri Nitre, NovozdmockalO7
Telefon: 08264305
Predmet dinnosti: niroba PP pdsok, PP motuzov, PP tkanin, obalovyich materidlov
Business Activity: manufacture of PP bands, PP ropes, PP webs, packing materials

Ndzov podniku: TEXTAP VLNA a.s.
Adresa: 98432 Ludenec, Gemersk6 cesta 1
Telef6n: 0863124256
Predmet dinnosti: vfroba vln6rskych mykanfch priadzi, vln6rskych tkanin, ponoZiek
Business Activity: manufacture of woollen yarns, woollen cloths, socks

Ndzov podniku: TOPEX 5.p.
Adresa: 093 03 Vranov nad Toplbu, dememianska 547
Telef6n: 0931122241
Predmet dinnosti: pleten6 vrchn6 oSatenie, spodnd bielizefr, pyZam6, nodn6 ko5ele, I'ahke konfekcia,

detsk6 pleten6 vfrobky
Business Activity: knitted outerwear, underwear, pyjamas, nightshirts, light ready made clothing,

children's knitted products

178 Vl1kna a textil 3 (4) 173-181 (1996)



N6zov podniku: TRIKOTA 5.p.
Adresa: 922 03 Vrbov6, ul.J.Zigmundfka 296/6
Telefon: 0838192261-6
Predmet 6innosti: niroba a predajjemnej pletenej bielizne, pleten6ho vrchn6ho oSatenia, gumoelastick6ho

tovaru, bytovfch a techniclsych textilif, spracovanie textilnfch druhotnfch surovin
Business Activity: manufacture and sale of fine knitted underwear, knitted outerwear, elastic products,

household and industrial textiles, textile waste recovery

Ndzov podniku: VUTCH-CHEMITEX spol. s r.o.
Adresa: 011 68 Zi l ina, ul.  J.Milca 8
Telef6n: 0891622418-19
Predmet dinnosti: rry7skum, vyvoj, malotondZna vliroba a sluZby v oblasti textilnej ch6mie,

textilnfch technologif, ekol6gie a skf5obnictva
Business Activity: research, development, small-scale production and services in the field of textile

chemistry, textile technologies, ecology and testing

N6zov podniku: Vfskumnli ustav chemichlich vl6ken a.s.
Adresa: 059 21 Svit
Telef6n: 0921564 14,56225
Predmet dinnosti: vliskum a vWoj chemiclqich vldken a zariadenlpre ne, malotondZne vfroby, farebn6

koncentrdty, SKTC-1 18, poradenskd dinnost
Business Activity: research and development od man made fibres and equipments for MMF, masterbatches,

SKTC-1 18, advisory activity

N6zov podniku: VZORODEV v.d.
Adresa: 011 80 ltlina
Telef6n: 089/623948,620345
Predmet 6innosti: rryiroba ddmskej konfekcie
Business Activity: manufacture of ladies'ready made clothing

Ndzov podniku: ZEKON a.s.
Adresa: 071 00 Michalovce, ul.S.Tudeka 23
Telef6n: 0946122740-2,441503141
Predmet dinnosti: uiroba a predaj pracovnej konfekcie, Specidlnych vojenskfch uniforiem, pdnskej konfekcie
Business Activity: manufacture and sale of workwear, special soldier's uniforms, men's ready made clothing

Nizov podniku: ZORENA spol. s r.o.
Adresa: 917 64 Trnava, Hlavnd 25
Tefef6n: 08Aq26221,511308
Predmet dinnosti: qiroba osobnej bielizne, odevov z tkanfn
Business Activity: manufacture of underuvear, woven garments

Ndzov podniku: ZORNICA BANKO FASHION spol. s r.o.
Adresa: 957 12 Bdnovce nad Bebravou, Textilnd 4
Telef6n: 083212371-5
Predmet dinnosti: niroba osobnej bielizne, odevov z tkanln, vf5iviek a pre5ivanfch textilii
Business Activity: manufacture of underwear, woven garments, needleworks and quilted textile products
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