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THERMOMECHANICAL ANALYSIS OF POLYPROPYLENE
POLYETHYLENE THEREPHTHALATE (POLYAMIDE 6)

BLENDED FIBRES

Zemanove, E., Marcindin, A., Ujhelyiove, A., *Ondrejmi5ka, K.

Slovak Technical University, Faculty of Chemical Technology, Bratislava
*Research lnstitute for Man-Made Fibres, Svit

Slovak Republic

The paper deals with preparation conditions of polypropylene-polyethylene terephthalate
(polyamid 6) mixtures fibres, their structure and thermomechanical properties. In the modification
of polypropylene fibres the dispersion phase of PET (PA6) created microfibres in the polypropylene
matrix and the orientation of that dispersed microfibrous phase has been created during drawing
process. This is supported by the polymer matrix with higher molecular weight and using some
additives as dioctylphthalate.

Pr6ca sa zaoberd podmienkami prlpravy polypropyl6n-polyetyl6ntereftal6tovfch (polyamid 6)
zmesnl ich v ldkien, ich Strukt f  rou a termomechanickfmi v lastnostami.  Pr i  modif ikdci i
polypropyl6novlich vl6kien vytv6ra dispergovanA tAza PET (PAO) v polypropyl6novej matrici
mikrovldkna, ktor6 sa podas dlZiaceho procesu orientujrl. Orient6ciu mikrovlSkien podporuje
polym6rna matrica s vySSou molekulovou hmotnostou a niektor6 aditiva ako dioktylftalat.

Pa6ora 3aHuMaercf  npHroroBreH14cM crvrccHr,r \  l )P- l ' } l i ' l ' (PA 6) BoJroKoH. 14\ ( : r l ) \ 'NTvpoi i  r , r  l 'e l ) \ ro-
MexaHnqecKr4M14 cnofrcrear\4ra. i lpu uo,tnQlrrcaur{14, Koropyo .yxy,ruraor noBepxHoclloaKlr4BHr,re Beutec'fBa,
Bo3Hr4Kaer opr4eHTHpoBaHHarI Ar4crepcHan Qaea PllT (PA 6) ivu.rrcponoroKoH B noinrrponn,reHosor,r N{arl)r.{rtr.{.

INTRODUCTION

The last research works have shown that fibres from
polymer mixtures can be suitable dyed by a conven-
t ional exhaust process using dispersed dyes. Very
good results were achieved at dyeing polypropylene-
polyamide and polypropylene-polyethylene tere-
phthalate blended fibres [1-9].

In the modif icat ion of polypropylene f ibres by
polyethylene terephthalate (polyamide 6), fol lowing
fundamental factors must be taken into consideration,
different flow behaviour, incompatibility of polymers
and difference between melting temperatures of com-
ponents.

The above mentioned polymer pairs usually create
mutually incompatible polymer blends having distinct
phase separation behaviour. A typical example of
processing of thermodynamically immiscible polymers
is the spinning of polyfibrillar blended fibres. This al-
lows a large number of the ultra f ine f ibres of polar
polymer phase to be created in the polypropylene ma-
tr ix. Both, the shape and the geometry of the dis-
persed phase are determined by normal and shear
tensions and rheological propert ies of the polymer
bfends during homogenization and flow in the nozzle
channel and in the drawing process. To improve the
adhesion between polymer compounds, dif ferent
ionomers or  o l igomers have been widely  used [9] .
They are designated as intherphase agents which en-
sure decrease of interphase energy at the phase
boundary, increase of the dispersion degree, stabiliza-

36

tion of the mixture, and increase of the polymer com-
ponent adhesion. The paper deals with preparation
condi t ions of  polypropylene-polyethy lene tere-
phthalate fibres, their structure and thermomechanical
properties.

EXPERIMENTAL

Materials
Polymers:

Polypropylene (PP), Slovnaft co, (SR)
Tatren TG 900 MFI = 12,2gl10min
Tatren Tl 902 MFI :  27,5 gi 1Omin

Polyamide 6 (PA6), Chemlon co, (SR)

[q] :  2,99 dl.g- '  (H2SO4)
Polyethylene terephthalate (PET) silk type

[n] :  80 cmt g-t (m-cresol)
Dispersants:

Amide of stearic acid and diethylamine (LOV)
Dioctylphthalate (DoF)
Ester of glycerol and stearic acid (PYA)

Procedures
The composite f ibres polypropylene-polyethylene

terephthalate (polyamide 6) Td = 20001120 dtex (sam-
pfes 1-7) and Td : 25Ol40 dtex (samples 8-12)
were prepared from a mixture of PP, PET(PAO) and
dispersant, using a 3Omm extruder with homogeniza-
tion zone at 280 "C, spinnig speed 400 m.min-1, draw-
ing rat io 1 :  3 (samples 1-7) and 1:2.5-1: 4.0 (sam-
ples 8-12)  and drawing temperature 130 'C.  The

vl^kna a textil 3 (1) 36-42 (1996)



conditions of the preparation of blended PP-PET(PAO)
fibres are listed in Table 1. The fibres were stabilized

Table 1 The conditions of preparation of blended PP-PET (PA 6)
fibres (Ch = chips)

Sample PP PET(PAO), % Additive, % Temp., "C

by a thermal stabiliser of phosphite type. Concentrate
forms of addditives were used for all samples.

The thermomechanical properties of f ibres were
evaluated by means of the TMA 50 Shimadzu Instru-
ment. Experimental work has been oriented to the in-
vestigation of deformation of fibres in axial direction as
a dependence on temperature at constant stress
1 .3 MPa. The sample of f ibre of 10 mm length fixed in
a set of TMA at constant stress was heated by a
speed of 10 "C min-1 up to 1 30 'C. The sample was
kept at this temperature 20 min. The measurement
was carried out in air atmosphere.

RESULTS AND DISCUSSION

From Figs. l,2ilfollows that both the shape and the
size of particles of the dispersed phase (PET) in the

1
2
3
4
5
6
7
8
9

1 0
1 1
1 2

TG s00 ch(PA6)
TG 900 Ch(PA6) 15
Tl  902 Ch 10
Tl 902 Ch 20
Tr 902 Ch 20
Tt 902 Ch 30
Tl 902 Ch 35
Tl  902 Ch 15
Tt  902 Ch 15
Tl  902 Ch 10
TG 900 Ch 15
TG 900 Ch 15

0
LOV 1 .1
LOV 0,7
LOV 0.4
LOV 1.4
LOV 2.1
LOV 1.4
D O F  1 . 1
D O F  1 . 6
DOF 1 .0
D O F  1 . 1
D O F  1 . 1

285
285
285
285
285
285
285
280
280
280
280
300

Fig. 1 Fibres spun from polypropylene polyethylene terephthalate mixture. Transmission wiew.
a, without kneading (30%PET) b, with kneading (30%PET)
c, 15o/o PET + 1% ester of glycerol + stearic acid d, 20%PET + 1.4% ester of glycerol + stearic acid
e,15% PET + 1% stearic acid

Vl1kna a textil 3 (2) 36-42 (1996)

f ,15o/o PET + 1 % copolymer (PP + malein acid)
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100 pm 10  pm

100 um 1 0  p m

Fig.2 Fibres spun from polypropylene polyethylene terephthalate mixture (85/15). ERMS pattern of microf ibre PET after dissolving
polypropylene matrix
a, b, with interphase agent dioctylphthalate, c, d, with interphase agent ester of glycerol and stearic acid

polypropylene fibres depend especially on the prepa-
rat ion condit ions as well  as on the addit ive used. l t
means that there are important kinetic conditions as
flow properties of components, influence of the dis-
persing agents as plasticizer, kneading efficiency of
equipment and thermodynamic parameters, mainly
decreasing the surface energy between the polymer
matrix and dispersion phase. Fibres with a small de-
gree of deformation of the dispersed particles are ob-
tained without the extruder kneading effect. In case of
the extruder with homogenisation zone, using an addi-
tive results in dispersed particles of PET in form of
microf ibres with a diameter of 10-1-10-'pm. Good
results were obtained using small amounts of dioctyl-
phthalate (DOF) and the condensation product of
stearic acid and ethylenediamine (LOV). lt is supposed
that in the preparation of blended fibres, the additive
exhibits several effects. The most pronounced of them
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are lowering of interfacial energy, changing of the
rheological properties of the components and influencing
of the kinetics of polymeric dispersion formation.

Table 2 Shrinking of blended PP-PET(PA6) f ibres at 130 "C un-
der tension and the temperature of shrinking

Sample A,!,, o/o Temperature of shrinking,'C

1
2
3
4
5
6
7
I
I

1 0
1 1
1 2

-  1 . 2
-  2 .8
-  1 . 3
- 0.9
- 0.9
-0.7
- 0.7
-  3 .5
-  5 .2
- 7 . 5
- 7 . 4
- 7 . 2

65.7
62.2
70.6
73.5
67.8
6 1 . 5
67.1
49.5
60.2
60.8
42.2
52.3
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o 2 4 6 0 1 0 1 2 1 1

l ,  m i n

Fig.  3 Shr inking of  b lended PP-PET(PA6) f ibres at  130 "C under
tension
1 - 1 5 % P A 6
2 - 1 5 %  P A 6 +  1 . 1 %  L O V
3 - 10% PET + 0.7% LOV
4-20% PET+0.4% LOV

o  2  4  6  8  t O  t , m i n

Fig. 4 Shrinking of blended PP-PET f ibres at 130 "C under tension,
d r a w i n g r a t i o l : 2 . 5
8 -  15% PET+  1 .1% DOF 11  -15%PET+  1 .1% DOF
9 - 15% PET+ 1.6% DOF 12-15% PET+ 1.1% DOF (300 "C)
10 -  10% PET+  1 .0% DOF

t ,  m i n

Fig. 5 Shrinking of blended PP-PET fibres at 130 oC under tension,
drawing ratio 1: 3.0
I  -  15% PET+ 1.1% DOF 11 -  15% PET+ 1.1  % DOF
9-  15% PET+ 1.6% DOF 12-15%PET+ 1.1% DOF (300"C)
10 - 10% PET+ 1 .0% DOF

Fig. 6 Shrinking of blended PP-PET f ibres at 130 "C under tension,
drawing rat io 1: 4.0
8 -1s%PET+  1 .1%DOF 11  -  1s%PET+  1 .1%DOF
9- 1s%PET+ 1.6%DOF 12-15%PET+ 1.1%DOF (300 'C)
10-  10%PET+ 1.0%DOF

5-20% PET+ 1.4% LOV
6 - 30% PET + 2j% LOV
7 -35% PET + 1.4% LOV

Thermomechanical measurements (Figs. 3-7) con-
firmed another function of the additive. The shrinking
of blended f ibres in dependence on temperature at
constant tension and various draw rat ios is signif i-
cantly influenced by the additive used. The low values
of the shrinking of fibre, result from the small orienta-
t ion of the dispersed phase, for example f ibres PP-
PET with amide of ethylenediamine and stearic acid
(samples T7), (Fig. 3, Table 2). The results obtained
reveal that the f ibrous oriented PET phase in poly-

Vldkna a textil 3 (2) 36-42 (1996)

propylene has been created only during the drawing
process (Figs. +7). This effect on the deformation of
the dispersed particles is most pronounced when using
as dispersing agent dioctylphtalate or the polypropylene
matrix with higher molecular weight.

A relatively higher shrinking was achieved for fibres
with the PP TG 900- PA6(PET) matrix (samples 1 , 2,
11, 12). In contrary, the polymer blend with polymer
matrix having a higher flow index (PP Tl 902) exhibits
a lower shrinking. General ly, higher values of shrink-

39



Table 3 Deformation of blended PP-PET fibres (sample 8) vs.
drawing ratio and stabilization of samples at 120 "C for
5  m in

Ll., o/o

non stabilized temp. stabilized

2.5
3.0
3.5
4.0

12.0
2 .7

- 2 . 9
- 2 . 8

1 0 . 9
2.6
1 . 9
1 . 7

Table4 Coeff icientsof plot e = a+ b.?'.

Sample

-  10 .6
- 1 . 7
-  1 . 5
-  2 .7
- 2 . 2

ing are obtained for blended PP-PET fibres than PP-
PA6. On the basis of before mentioned facts one can
suppose that a substantial influence on shrinking of fi-
bres have the properties of the dispersed and oriented
phases. A great difference in shrinking of fibres occurs
due to the inf luence of the dispersing agent used. l f
shrinking is considered to be the measure of orienta-
tion of the amorphous phase in fibres then, the additive
LOV has a smaller influence on the orientation in case
of preparing of blended fibres, as DOF. Thus, it can be
concluded that LOV has a high plasticizing effect. This
effect is the highest on the interface polypropylene-
polyethylene terephthalate (PA6). The consequence is
a high elongation of blended fibres (above 100%). The
change of concentration of the dispersed phase and of
the additive in the investigated range does not influ-
ence significantly the shrinking of blended fibres. As it
follows from Fig.7, the plot of shrinking vs. drawing ra-
tio of PP-PET fibres containing DOF is inversely pro-
portional. n-times drawing of fibres causes n-times in-
crease of their shrinking. The plot of deformation
(shrinking , e = A,l]l) vs. drawing ratio (,1) of blended fi-
bres can be expressed by relation e = a + bJ., where
a and b are coefficients. The change of coefficient a
depends on the content of the dispersion phase, type
of dispersant and on conditions of fibres preparations.
The change of coefficient b is very small and in the in-
vestigated samples one can it consider as negligible
fiable a).

A difference in the structure of blended fibres con-
taining compatibilizers (additives) can be seen particu-
larly in Tab. 2. Temperatures, at which the process of
relaxation of fibres begins (Tab. 2), drop with an in-
crease of the amount of polymer and additive added
and can be considered to be temperatures of transi-
tion. After heat stabilization of blended fibres (sample
8) at 120"C for 5 min, a decrease in the orientation of
the system and thus, change of the overmolecular ar-
rangement occur. During thermomechanical analysis

Q

Fig. 7 Shrinking of blended PP-PET fibres at 130 "C under tension
vs. drawing ratio
8 -  15%PET+  1 .1%DOF 11  -  1s%PET+  1 .1%DOF
9 - 1s%PET+ 1 .6%DOF 12- 15%PET+ 1 .1 %DOF (300 "C)
10 -  1o%PET+  1 .o%DOF

these f ibres do not  a l ready exhib i t  shr ink ing in  the
temperature range investigated [ab. 3).

It is interesting to note that polypropylene is spun at
220-240 oC, a range which is below the polyester
melting temperature. In a mixture with polyester, how-
ever, it can be spun at significantly higher temperature,
even over the pofyester melting point 270-290 "C
without exhibiting any troubles.

CONCLUSION

- Poly f ibr i l lar  po lypropylene-polyethy lene tere-
phthalate (polyamide 6) fibres were prepared. The dis-
persion phase of polyethylene terephthalate (poly-
amide 6) created microfibres in the polypropylene ma-
trix. The content of PET (PA6) in polypropylene was
10-34% wt.

- The orientation of the dispersed microfibrous PET
phase in polypropylene has been significantly created
only during the drawing process. This is supported by
the polymer matrix with higher molecular weight and
using some additives as dioctylphthalate.

- In contrary, the effect of amide of ethylene and
stearic acid is manifested by a high plasticizing effect
and a low shrinking of blended fibres.

- Shrinking of blended fibres PP-PET is directly pro-
portional to the deformation of undrawn fibres and
characterizes the tension during spinning and drawing.
By a suitable heat fixation, the rest tension and thus,
the shr ink ing at  h igher  temperature d isappear in
blended fibres.

8
9

'10

1 1
1 2

36.5
1 . 7
1 . 6
3 .2
1 . 9
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UVOD

Mnoh6 prece ukdzal i ,  Ze v ldkna z polym6rnych
zmesl  na rozdie l  od z6kladnfch polym6rov moZno
vyfarbovat konvencn;imi sposobmi a disperznl imi
farbivami. Velmi dobr6 vfsledky sa dosiahli pri farbeni
polypropyl6n-polyamidovfch a polypropyl6n-poly-
etyl6ntereft aldtovyich zmesnfch vldkien.

Pri modif ikaci i  polypropyl6novfch vldkien s poly-
eyl6ntereftaldtom (polyamidom 6) je doleZit6 zohl'adnit
niektor6 zdkladn6 faktory, ako su rozdielne tokov6
vlastnosti a teploty tavenia zloZiek a predov5etkyim
n ezn d5 an I ivost polym6 rov . Z hll adi ska Stru ktu rdl ne ho
v polym6rnych zmesiach pozorujeme vzdjomne ne-
mie5atel'n6 tdzy so Specifickfmi vlastnostami.

Typickyim prikladom tvorby termodynamicky neznd-
Sanlivlich polym6rov je prfprava polyfibrildrnych zmes-
nfch vldkien, pri  ktorej sa v nepol6rnej polypropy-
l6novej matrici  tvori  vel 'k6 mnoZstvo ultra jemnfch
vldkien poldrnych polym6rov. Tvar a geometria disper-
govanej tazy je dan6 Smykovfm napdtim a reologicl<fmi
vlastnostami polym6rnych zmesi po6as homogeniz{cie
a toku v kandli hubice a pri dlZiacom procese. Zlep5enie
adh6zie medzi polym6rnymi zloZkami je moZn6
dosiahnut apl ikdciou povrchovoaktivnych zlfdenin,
ktor6 zniluju medzif{zov6 napdtie na fdzovom rozhrani
a zvySujrl stupefi disperzity a stabilitu zmesf. Prdca sa
zaobera podmienkami pripravy polypropyl6n-
polyetyl6ntereftalStovfch vldkien, ich Strukturou a
termomechanic$im i vlastnostam i.

vldkna a textil 3 (2) 36-42 (1996)

THERMOMECHANICKA ANALVZA POLYPROPYLEN
PoLYETYLENTEREFTALATOVYCH (POLYAMTD 6)

ZMESNVCH VLAKIEN

Zemanove, E., Marcindin, A., Ujhelyiov6, A., *Ondrejmi5ka, K.

Slovenskd technickd univerzita, Chemickotechnologickd fakulta, Bratislava
VUCHV, a.s., SV/l Slovak Republic

DISKUSIA

Z obr. 1, 2 vyplyva, 2e tvar i  vel 'kost dastfc dis-
pergovan ej fAzy (PET) v polypropyl6novfch vldknach
zdvisi od podmienok pripravy a od pouZitej prlsady.
Bez hnetacieho efektu extrud6ra a bez adit iva sa
zfskajf vl6kna s malfm stupfiom deformdcie disper-
govanfch dastfc. Pri  pouZit i  extrud6ra s homogeni-
zadnou zonou a aditiva sa zlskajf dispergovan6 das-
t ice PET vo forme mikrovldkien s priemerom 10-1-
10-3 pm. Predpokladd sa, Ze aditivum md pri priprave
vldkien niekolko funkcii: zniluje medzit{zovti energiu
so vSetkl imi dosledkami pre disperznf syst6m,
upravuje reologick6 vlastnosti  zloZiek a podmienuje
kinetiku tvorby polym6rnej disperzie.

Termodynamick6 merania (obr. 3-7) poukazujt l
pr6ve na funkciu aditfva. Zmr5tenie zmesnyich vldkien
v zdvislosti od teploty pri konStantnom napdti pri roz-
nych diZiacich pomeroch vyznamne zdvisi od pouZi-
t6ho adit iva. Nizke hodnoty zmr5tenia, resp. pred[-
Zenie v ldkna sf  v fs ledkom or ientdc ie (a teda a j
deform6cie) dispergovanej tazy, napr. vldkna PP-PET
s amidom etyl6ndiamfnu a kyseliny stedrovej (vzorky
3-7), (obr. 3, tab. 2). Vfsledky poukazuju na to, Ze
f  i b r i l d rna  o r ien tovan l  taza  PET v  PP vzn ik6  iba
v procese dlZenia (obr. +7\. Vplyv dfZenia na defor-
m6ciu d isperznfch dast ic  je  zv l65t  v fznamnf pr i
pouZiti dioktylftaldtu alebo polypropyl6novej matrice
s vySSou molekulovou hmotnostou.

Relatlvne vySSie zmr5tenie sa zfskalo pri vldknach

41



s matricou PP TG 900 - PAO (PET), (vzorky 1,2, 11,
12) .  Naopak polym6rna zmes s polypropyl6novou
matricou s vySSim indexom toku (PP T1902) vykazuje
niZiie zmr5tenie. V5eobecne vySSie hodnoty zmr5te-
nia sa ziskajf pri zmesnyich vldknach PP-PET ako pri
PP-PA6. Na zdklade uveden6ho moZno predpokladat,
2e podstatnf vplyv na zmrStenie vl6kien majf
vlastnosti dispergovanej a orientovanej titzy. K vel-
k6mu rozdielu pri zmr5fovani vldkien dochddzai vply-
vom pouZit6ho dispergdtora. Ak sa povaZuje zmr5te-
nie za mieru orientdcie amorfnej tazy vo vldknach,
potom aditivum LOV md men5l vplyv na orientdciu pri
priprave zmesnfch vldkien ako DOF. Z toho vyplfva,
Ze LOV md vysokf plastifikadnf fcinok. Tento fdinok
je najvy55i na fdzovom rozhrani polypropyl6n-
polyetyl6ntereftal6t (PAO) a md za ndsledok vysoku
taZnost zmesnfch vldkien (nad 100 %). Zmena kon-
centrdcie dispergovanej tiny a koncentrdcie aditfva v
sledovanom rozmedzi neovplyvf iuje vfznamne
zmr5tovanie zmesnfch vldkien. Ako vyplfva z obr.7,
z6vislost zmrStenia od dlZiaceho pomeru vl6kien PP-
PET s obsahom DOF je nepriamo fmernd. N-ndsob-
n6 prediZenie vldkien vedie k n-ndsobn6mu zvfseniu
ich zmr5tenia. Zdvislost deformdcie zmesnfch vl6kien
(zmrStenie, r = Llll) od diZiaceho pomeru (,2u) moZno
vyjadrit vztahom r : a + b.4,, kde a, b sri koeficienty.
Zmena koeficientov zdvisl od obsahu disperznej
l6zy, type disperg6tora a na podmienkach prfpravy
vl6kien.

Rozdielnost Struktury zmesnfch vldkien s obsahom
kompatibiliz6rov (aditiv)je vidiet najmii v tab. 2. Teplo-
ty, pri ktoryich zatr.a proces relaxdcie vldkien (tab. 2)

klesaju so zvy5ovanim obsahu priddvan6ho polym6ru
a aditiva a moZno ich povaZovat za teplotu prechodu.
Po tepelnej stabiliz6cii zmesnfch vl6kien (vzorka 8) pri
120 'C a 5 min dochddza k zn lZeniu or ientdc ie
syst6mu a k zmene nadmolekulov6ho usporiadania.
Tieto vldkna pri  termomechanicke j  analyze u2
nevykazujr i  zmr5tenie v sledovanom teplotnom
rozsahu (tab.3).

Zaujlmav6 je zistenie, Ze polypropyl6nov6 vldkna,
ktor6 sa beZne zvlaknujf pri  22Q-240"C, v zmesi
s polyestermi moZno bez probl6mov zvldknovat pri
podstatne vySSej teplote okolo 270-290 "C.

ZAVER

- Boli  pripravene polyf ibr i l6rne polypropyl6n-poly-
etyl6ntereftaldtove (polyamid 6) vldkna, v ktorfch
polyetyl6nteref tal dtov6 (polyam i dovd) d is pe rz nA I 6za
vytvdra v polypropyl6novej matrici mikrovldkna. Obsah
PET (PAO) v polypropyl6ne je 10-34% hm.
- Orientdciu mikrovl6kien dispergovanyich v poly-
propyl6ne, ktord sa realizuje pocas dlZiaceho procesu
podporuje polym6rna matrica s vySSou molekulovou
hmotnostou a niektor6 aditfva ako dioktylftaldt.
- Naopak amid etyl6ndiaminu a kyseliny ste6rovej md
vysokf plastifikacnf fcinok, ktoryi sa prejavl nlzkym
zmr5ten[m zmesnych vldkien.
- Zmr5tenie zmesnfch vlakien PP-PET(PA6) je priamo
umern6 deformdcii  nedlZenfch vldkien a charakte-
rizuje napdtie pri zvldkiovania dlZeni. Vhodnou teplot-
nou f ixdc iou zanikd zbytkov6 napdt ie  v  zmesnfch
vl6knach a Wm aj zmr5tenie pri vyS5ej teplote.
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DSC ANALYSTS OF POLYPROPYLENE FILLED WITH BASO4

Ujhelyiovd, A., Marcindin, A., Kri5tofi6, M.

Faculty of Chemicat Technotogy, STIJ, Radtinskdho 9, 812 37 Bratistava, SF

The influence of high concentration of BaSOo as nucleating agent on crystallization of fiberforming
polypropylene has been studied by DSC. The work presents experimental and calculated values
of melting and crystall ization enthalpies of f i l led polypropylene and the influence of components
on the formation of interface interactions between fi l ler and polymere. These results show mini-
mal interactions of components (BaSOa and polypropylene) under experimental conditions.

Es wurde der Einf luB von hohen Konzentrat ionen BaSOa als Keimbi ldungsmit te l  auf  d ie
Kristall isationen eines faserformenden Polypropylens mittels DSC untersucht. Die vorliegende
Arbeit gibt experimentelle sowie berechnete Werte der Schmelz- und Kristall isationsenthalpie
eines geful l ten Polypropylens und den Einf luB von Komponenten auf die Entstehung von
Zwischenphaseninteraktionen zwischen Fullstoff und Polymer an. Die ermittelten Resultate weisen
eine minimale Interakt ion der Komponenten (BaSOa und Polypropylen) unter gegebenen
Bedingungen auf.

Vplyv vysokfch koncentrdcii BaSOa ako nukleadn6ho dinidla na kryStaliz6ciu vldknotvorn6ho
polypropyl6nu sa sledoval pomocou DSC. Pr6ca uvddza experimentdlne a vypoditan6 hodnoty
entalpii tavenia a kry5talizdcie plnen6ho polypropyl6nu a vplyv zloliek na tvorbu medzif6zovlich
interakcilmedzi plnivom a polym6rom. Ziskan6 vfsledky ukazujlr minim6lnu interakciu komponentov
(BaSOo a polypropyldnu) pri danfch experimentdlnych podmienkach.

[] pa6ole rlrc'nojloNr j{CK ncc:reloBaHo Bjrrlf lHr,re BbrcoKr.rx KoHueHTpaurr,t [JaSO.1 K&K HyrreaqnoHHota
ro6asrcrr  Ha Kpi lcranJrr . , t3auHrc BoJroKHoo6pasyroulero non!{npon14reHa. Pa6o'ra I roKa3brBaer
3KCItCpt4\tCHTaitbHLrc H BLIqt4CJil4TeIbHbt0 BeJIl4ri l4HLI 3HTa,' lbrrr{t4 I IJrAB.rleHUfl l , t  Kpl4cTan.[H3aUI414 l lo. l I14-
rrpon14reHir c. lo6asrcou BaSOa H BJrr,rf lHr4e Ha o6paroeaHue uexQa3Ho|o sraltuoleucrBil f l  McxAy Io6aercor, i
14 rro"rhlrel lorr.  Pcry,rbrarr,r rroKa3brBanr Mr4HHMaJrbHoe nraumoleuc'r 'Bue KoMIIoHeHTon (BaS04 14 noJn4-
r r po n r,r,rrcHa) rr pn axcrrcpr,rNreHTa rbH brx ycnoBr4rx.

INTRODUCTION

The result of adding mineral fil ler to polymer are of-
ten new polymeric materials with some very interest-
ing physical and mechanical propert ies, as tenacity
and impact strength [1-7], electr ical propert ies [8]
and absorption of radioactive radiat ion [9, 10]. The
propert ies of dispersion systems are affected by a
number of important parameters, that is the structure
of particles, their concentration and magnitude as well
as the average distance between particles 111, 121,
character of the interface, morphology of the polymeric
componen t  and  morpho logy  o f  the  su r face  layer
[8 ,  13 ] .

The f i l ler signif icantly inf luences the crystal l izat ion
kinetics, too, especially for polymers with a high crys-
tal l izat ion abi l i ty (e.9. polypropylene). In addit ion to i t ,
this effect is mult ipl ied by crystal l izat ion condit ions,
particularly by cooling rate of the melt. In cooling the
melt by a lower rate, mainly stable s-modification with
a melt ing point of about 438 K is formed. At a higher
cooling rate (more than 50 K.min-l) and for fiber-form-
ing polymers wi th mel t  f low index (MFl)  f rom 8 to
30 g/10 min, other structural modifications are formed
with melting points from 413 to 433 K and with a sig-
nificant share of especially hexagonal B-modification
[14 ,  1  5 ] .

vldkna a textil 3 (2) 43-48 (1996)

The crystallization rate for polypropylene can be in-
creased by several orders of magnitude for certain
crystallization modifications of solid particles, e.g. by
adding phthalocyanine pigments, phthal imide, some
natural fil lers (talc) etc. [16]. Interesting results were
gained in selective B-nucleation of some organic solid
part icles, e.g. antrachinone pigments [17]. These ef-
fects should be related to specific interactions on the
i nterface polymer-f i ller.

Very interesting surface-active components for filled
polyolef ins seem to be organometal l ic (Zr,Ti) com-
pounds, which enable the preparation of highly con-
centrated polymeric dispersions with suitable rheo-
logical and processing properties [18].

In the present work, we have investigated the influ-
ence of high concentrations of BaSO4 on crystalliza-
tion of fiberforming polypropylene.

EXPERIMENTAL

Material used
Polymer: Polypropylene PP Tl 902 (Slovnaft,  a.s.),

melt f low index (MFl) = 27 g/10 min
Fif fer: Baryt, BaSOo, from Moravske Chem. Zavody,

Ostrava (CZ)
HzO - 0,08 %, Salt sol. in water O,O4 o/o,

pH - 9,0, rest on the sieve No 0,06-0,03 %
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Surface active compounds:
Organotitanic comp., from Kenrich (USA)
Plasticizer - from Structal (USA)

Preparation of samples

The fil led polypropylene containing 30, 50, 60 and
70 wt. % of BaSOo was prepared by homogenization
of necessary amounts of granulated PP Tl 902 and
powdered BaSOo with surface active particles at 503 K
on a twln-screw extruder .

Model fibers were prepared from granulated fil led
polymer by a TS CI 16 mm extruder at 503 K. They
were employed for thermoanalytical evaluation of the
supermolecu lar structure.

Methods of measurement

Thermal  proper t ies of  polypropylene f i l led wi th
BaSO4 were evaluated by DSC 7 apparatus a Perkin
Elmer using the fol lowing procedure: Sample of the
original fibre was heated by a rate of 10 K.min-l up to
513 K. Thus, a melt ing endotherm of the original sam-
ple with a melting point T, and melting enthalpy AH,
was obtained. Then, the sample was cooled by a rate
of 10 K.min-1 and/or 50 K.min-1 and the crystallization
exotherm with crystallization temperature T" and crys-
tallization enthalpy AH" was obtained. Subsequently,
the sample was exposed to a second heating by a rate
of 10 K.min-1 and the endotherm with a melt ing point
Tn.,; and enthalpy AHri was gained. In the measure-
ments nitrogen atmosphere was used.

Values AH""r" and B."," were calculated by the follow-
ing relation

AH""r" = AHr(*=oy .(1 - w) (1)

Table 1 Melting and crystallization temperatures of polypropylene fibres filled with BaSOo at a cooling rate of 50 K.min-l and 5 K.min-'

and
Fcarc = 0/(1 - w) (2)

where w is the weight fraction of fil ler.
Melting and crystallization enthalpies (AH, and AH")

were determined from the surface of endotherm or
exotherm, between two selected temperatures. The
melting and crystallization temperatures (T'" and T")
correspond with peaks on the thermogram. All values
were gained by software DSC 7.

RESULTS AND DISCUSSION

A high content of BaSOo in polypropylene at rela-
tively very good flow properties was achieved at opti-
mal  employment  of  sur f  ace act ive agents
(organotitanic compounds) along with an efficient plas-
ticizer. Flow properties of the polymer, containing up to
60 wt. % til ler, enabled extrusion and preparation of
polypropylene-BaSOa fibres by a classical procedure
(melt spinning). Extraordinary good flow properties of
the system polypropylene-BaSOo are, apart from
other factors, the result of its microstructure and solid
part icles distr ibution, which can signif icantly inf luence
especial ly the thermal propert ies of f i l led polymers.

Already the melting and crystallization temperatures
(max ima o f  the  endo therm and  min ima o f  the
exotherm) (Tab. 1) demonstrate the small influence of
fil ler on this parameter at the first heating T* as well as
the second heating Tn.,. This holds also in the case of
splitting the endotherm into two maxima at foregoing
crysta l l izat ion of  the sample at  a  cool ing rate of
50 K.mint (Fig. 1). The endotherm is not spl i t ted after

l .heat ing
w

50K.min-]
crystall.

2. heating l .heat ing
5K.min-r

crystall.
2 .  heat ing

BaSOa T.z
K

T"
K

T.
K

Tmz
K

Tmt

K
T"
K

T,,.
K

T.r
K

370,1
372,3
372,5
371,1
372,1

Table 2 Melting enthalpy and crystallinity of polypropylene fibres filled with BaSOo (1) and after subsequent crystallization of sample at
a cooling rate of 50 K.min-1 (2)

0
0,30
0,50
0,60
0,70

433,6
432,6
432,6
432,9
432,9

428,0
427,6
427,8
427,7
426,8

435,8
435,2
434,9
434,6
434,1

433,6
432,6
432,9
432,1
432,8

385,4
388,3
388,3
388,3
388,2

430,3
430,0
430,4
430,3
429,9

1 .

AH.ur" 0 0."," AH
J/g ok o/o %

F F""r" AH
% o / o %

AH,n
J/s

w
BaSOo

AHr
J/s

AH""t,
J/s

0
0,30
0,50
0,60
0,70

86.3
55.0
42.8
33.2
1 8 . 8

86.3
60.4
43.2
34.5
25.9

0,61
0,38
0,30
0,23
0 , 1 3

0,61
0,55
0,60
0,58
0,M

0
9 ,8
' 1 ,6

4,9
27,9

91.2
56.4
44.1
30.6
1 9 . 9

91.2
63.8
45.6
36.5
27.4

0,64
0,39
0,31
0,22
0 , 1 4

0,64
0,57
0,62
0,54
0,47

0
1 0 , 9
3 , 1

1 5 , 6
26,6
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Fig. 1 The DSC endotherm of polypropylene f i l led with BaSOo
at  var ious concent ra t ions o f  f i l le r  and a coo l ing o f  ra te
50 K.min-1
a - unfilled polypropylene d - 60 wt. % BaSO4
b - 30 wt. % BaSOo e -70 rvl. o/o BaSOo
c - 50 wt. % BaSOo
1 - original sample, 2 - second heating

crystallization at a cooling rate of 5 K.min-1. Crystalli-
zat ion temperatures T" are signif icantly dependent
only on the cool ing rate (Tab. 1). Minimal changes in
the plot of Tc vs. fil ler concentrations are the evidence
of a very low nucleation effect of BaSOo in poly-
p ropy lene  and  a  neg l ig ib le  in f luence  on  super -
molecular structure of polypropylene in the investi-
gated concentration range (30-70 wt. %).

The DSC analys is  of  mel t ing and crysta l l izat ion
enthalpies of the fil led polypropylene confirms the,,in-

dependence" of the formation of polypropylene struc-
ture f rom the f i l ler  concentrat ion (Tabs.  2-4\ . ln
Tabs. 2 and 3 are displayed melting enthalpies for the
cycle: melting 1/crystallization/melting 2. From these
results it follows that both AH, and crystallinity B, ex-
pressed ds F = AHJAH* (in which AH?" = 142,6 kJ/kg
is a value related to 100 wl.% of the crystallized poly-
mer [18]) practically do not depend on structure form-
ing conditions, shape of the endotherm (splitting) and
BaSOa concentration (up to 50 wt.%). A significantly
lower crystallinity of polypropylene (25-28 wt. %) cal-
culated from melting enthalpy was obtained only at the
highest concentration of fil ler (70 wt. %).

The assumption of ,,amorphization" of a certain por-
tion of polypropylene due to the influence of BaSOa
(Tabs. 2 and 3) at a 50-70 wt. % concentration of
fil ler excludes Tab. 4, where are listed crystallization
enthalpies at a cooling rate of 50 K.min-1 and 5 K.min-1.
The unambiguosity of these results follows from the
course of  crysta l l izat ion,  in  which the endotherm
represents a process in a narrow temperature interval.
Experimental determined values of AH" are practically
coincident with calculated values and this holds also at
the highest content of BaSOo in polypropylene. The
di f ference between exper imenta l  and calcu lated
values of crystallinity is within the error of measure-
ment. The plot for enthalpy and crystal l ini ty of f i l led
polypropylene can be expressed by relations

A H " = A H " ( * - o l . ( 1  - w )
and

B=B/ (1  -w) .

Results given in Tab. 4 reveal that the formation of
the polypropylene structure does not depend on the
presence of BaSOa, even at extremely high concentra-
t ions. In terms of thermoanalyt ical evaluation, both
components behave independently from each other.
The absence of interactions on interface assumes a
minimal thickness of the adsorpbed of polypropylene
segments on the BaSOa - particles surface, which is
occupied by molecules of organotitanic compounds
and a plasticizer. This assumption about the composi-
tion of surface (adsorption) layer at minimal interaction
of polypropylene and fil ler agrees with the relative low
viscosity of the melt of a highfilled polypropylene.

o
E
C
0)

t
.E,

-or
o
x
o

Table 3 Melting enthalpy and crystallinity of polypropylene fibres filled with BaSOo (1) and after subsequent crystallization of sample at
a cooling rate of 5 K.min{ (2)

1 .
W

BaSOo
AH""t"

Ug
F 0"ur" AH
o / o % %

AH.
J/s

F F""," AH
o/o o/o %

A H r

Ug
AH""t"

us
0
0,30
0,50
0,60
0,70

8 1 . 0
54.0
48.3
31.4
1 8 . 5

8 1 . 0
56.7
40.5
32.4
24.3

0,57
0,38
0,34
0,22
0 , 1 2

0,57
0,54
0,68
0,55
0,43

0
5,3

-19 ,3
3,5

24,6

82.9
54.0
45.0
30.2
22.3

82.9
58.0
4 1 . 5
33.2
24.9

0,58
0,38
0,32
0,21
0 , 1 6

0,58 0
0,54 6,9
0,63 -  8,6
0,53 8,6
0 ,52  10 ,3
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Table 4 Crystal l izat ion enthalpy and crystal l ini ty of polypropylene f ibres f i l led with BaSOo at a cool ing rate of 50 K.min-l  111 and
5 K.min{ (2)

50 K.min-l 5 K.min-t

I 0."r" AH
% % %

AHr

Ug
AH""t.
J/s

AH
o/o

AH, AH."r. I F."r.
Ug J/g o/o oh

w
BaSOo

0
0,30
0,50
0,60
0,70

86.1
63,5
43,5
33,9
24,8

86.1
60,3
43,1
34,4
25,8

0,60
0,45
0,31
0,24
0 , 1 7

0,60
0,64
0,61
0,59
0,58

0
-  6 ,7
-1,7

1 , 7
3,3

93,9
69,7
46,7
38,0
30.8

93,0
65,7
46,9
37,6
28.2

0,66
0,49
0,33
0,27
0,22

0,66 0
0 ,70  -  6 ,0
0 , 6 5  1 , 5
0,66 0
0 ,72  -  9 ,1

Table 5 Mechanical properties of polypropylene fibres filled with BaSOo

w
BaSOo

Td
dtex

o
cN.dtex-1

e
o/

Tocatc

dtex
Ocalc

cN,dtex-l
Aor

cN.dtex-]
Loz

cN.dtex- l

0
0,30
0,50
0,60
0,70

235.0
250.0
282.5
375.0
567.5

0.85
0.87
0.60
0.30
0 . 1 9

28.6
s8.3
64.7
34.0
26.4

235,0
175,0
141,3
150,0
170,3

0,85
1 , 2 4
1 , 2 0
0,75
0,63

0
0,39
0,35

-  0 , 1 0
-0,22

U

0,37
0,60

-  0 ,45
-  0 ,44

Supermolecular and morphological structure of the
orientated fiber system directly influences especially
its basic mechanico-physical properties. Tab. 5 shows
that the tenacity of fiber indirectly proportionally falls off
with the f i l ler loading (t  30 wt. %\. l t  the tenacity of
fiber is related only to the polymer component ocarc,
then, the influence of fil ler on this value is positive at
30-50 v,tl. % and negative over 50 wt. % of solid par-
ticle. The elongation of fiber at high concentration of
fil ler is on the unfilled polypropylene level. Higher elon-
gation at 30-50 wt. % of BaSOo are due to the influ-
ence of modification agents.

Basing on thermoanalytical evaluation of BaSOo-
f i l led polypropylene, the high level of f i l l ing is condi-
tioned by interface between fil ler and polymer with
minimal mutual interactions of components. This con-
dition is assured by modification agents (polyorgano-
titanic compounds) and a suitable plastificiser.
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DSc ANALVzA polypRopylEttu plNeruEno BASo4

Ujhelyiov6, A., Marcindin, A., Kri5tofid, M.

Chemickotechnologickd fakulta, STU, Radlinsk6ho 9, 812 37 Bratislava, SR

UVOD

Povodnfm cielbm aditivdcie polym6rov plnivom do
vysokfch koncentrdcii bolo znilenie ich ceny. Vfsled-
kom tfchto prdc v sudasnosti  su nov6 polym6rne
materidly s niektonimi vel'mi zaujimavfmi fyzikalnymi a
mechanickyimi vlastnostami ako pevnost a rdzuvzdor-
nost [1 -71, elektrick6 vlastnosti [8] a absorpcia rddio-
aktivneho Ziarenia [9, 10].

Na vlastnosti  disperznfch syst6mov vplyiva rad
parametrov ako Struktrira 6astic, koncentrdcia, ich
velkost a strednd vzdialenost medzi dasticami 111,121,
charakter medzifdzov6ho rozhrania, morfol6gia poly-
m6rnej zlolky a poprfpade aj morfol6gia povrchovej
vrstvy [8, 

'13].

Plnivo vyznamne vplfva t ieZ na kinetiku kry5tal i-
z{cie, najmei pri polym6roch s vysokou kryStalizadnou
schopnostou napr .  po lypropyl6nu.  Tento efekt  sa
zndsobuje d'alej podmienkami kryStal izdcie, najmd
ry ich lostou chladenia taveniny.  Po6as chladenia
taveniny niZ5ou qichlostou sa tvorf prevaZne stabilnd
a-modifik6cia s teplotou topenia okolo 438 K (165 'C).

Pr i  vySSej  ry ich lost i  ch ladenia (nad 50 K.min-1)  pr i
vldknotuornyich polym6roch s lT od 8 do 30 g/1Omin sa
tvoria d'al5ie Strukturne modifikdcie s teplotami topenia
od  413  K  (140  'C)  do  433  K  (160  "C)  s  v f  raznym
podielom najmd hexagondlnej p-modif ikdcie [14, 15].

Rfchlost  kry5ta l iz6c ie polypropyl6nu sa rddovo
ndsobne zvySuje vplyvom urcityich kry5tal izadnfch
modifikdcii tuhfch dastic napr. vplyvom ftalocyanino-
v l ich p igmentov a n iektorych organickfch a
miner6lnych plniv (mastenec) [16]. Zaujftav6 poznat-
ky st i  t iel  zo selektfvnej p-nukledcie niektorfch
organickfch tuhyTch dastic napr. antrachinonovyich
pigmentov [17]. Tieto efekty je potrebn6 pripisat Spe-
cifickyim interakcidm na fdzovom rozhrani polym6ru a
plniva. Ako zvldSt zaujimav6 povrchovoaktfvne zloZky
pre plnen6 oleffny sa ukdzali organokovov6 zlfdeniny
na bAze Zr  a T i ,  k tor6 dovol 'u j t i  pr ipravu vysoko-
koncentrovanfch polym6rnych disperzi i  s dobrfmi
reologickfmi a spracovatel'sklimi vlastnostami [1 8].

V te j to  prdc i  sa met6dou DSC s ledoval  vp lyv
vysokfch koncentracii BaSOo na kryStalizdciu vldkno-
tvorn6ho polypropyl6nu.

EXPERIMENTALNA CASi

Pouiitf materi6l
Polym6r: Polypropylen PP Tl 902 (Slovnaft,  a.s.),

lT  = 27 g/10min

vl'kna a textil 3 (2) 43-48 (1996)

Plnivo: Baryt, BaSOo
(Moravsk6 chem. zAvody, Ostrava, CZ),
obsah HzO - 0,08 oh, pH - 9,0,
soli rozpustn6 vo vode - 0,04 o/o,

zbytky na site No 006 - 0,03 %
Povrchovo aktivne l6tky: Organotitandt

(fy Kenrich, USA)
Plastifikdtor
(fy Structal, USA)

Priprava vzoriek

Plnenf polypropyl6n s obsahom 30, 50, 60 a 70 %
hmot. BaSOa sa pripravil homogenizdciou potrebnfch
mnoZstiev granulovan6ho PP Tl 902 a prd5kov6ho
BaSOa s prlsadou povrchovoaktivnych dastic pri
230'C na dvojzdvitovkovom homogenizadnom extru-
deri.Z granulovan6ho plnen6ho polym6ru sa na extru-
deri TS A 16 mm pripravili modelov6 vldkna. Tieto sa
pouZili na termoanalytick6 hodnotenie nadmolekulovej
StruktIry.

Metoda merania

Termick6 vlastnosti polypropyl6nu plnen6ho BaSOo
bo l i  hodno ten6  na  DSCT fy  PERKIN ELMER.  Bo l
pouZitri nasledovnf postup: Vzorka p6vodn6ho vlSkna
sa ohrievala rfchlostou 10 K.min-1 na teplotu 513 K
(240 "C). Ziskal endoterm tavenia p6vodnej vzorky s
teplotou tavenia T,r d entalpia tavenia AH,. Potom sa
vzorka chladila ryichlostou 10 resp. 50 K.min-t, 6im sa
ziskal exoterm kryStalizdcie s teplotou kryStaliz6cie T"
a entalpiou kry5talizilcie AH". Ndsledne sa vzorka
podrobi la druh6mu ohrevu ryichlostou 1O K.min-1 do
teploty 473 K (200'C). Ziskanyi endoterm obsahuje
teploty topenia T1 a entalpie topenia AH; kryStalickfch
modif ikdci i  pr i  rozdielnych podmienkach chladenia
polypropyl6nu (10 a 50 K.min-1). Pri  merani sa pouZila
dusikovd atmosf6ra.

Hodnoty AH""r" d 0""r" zodpovedajfce len zloZke
polypropyl6nu sa vypoditali podla vztahu

AH""r" = AH*(* - ol .(1 - w)
and

Fca tc=9 / (1  -w)

kde w je hmotnostnd frakcia plniva.
Entalpie tavenie a kryStaliz6cie sa stanovili z plochy

endotermu resp. exotermu medzi vybranfmi teplotami.
Teploty topenia a kryStaliz6cie T, o T" kore5ponduju
s pikom termogramu. VSetky hodnoty sa ziskal i  pr i
pouZiti softwaru DSC 7.
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VVSLEDKY MERAN| A DISKUSIA

Vysokyi obsah BaSOa v polypropyl6ne pri relativne
vel'mi dobnich tokovlich vlastnostiach sa dosiahol pri
optim6lnom vyuZiti povrchovoaktlvnych latok na bdze
organotitan6tov spolu s udinnou plastifikadnou prfsa-
dou. Tokov6 vlastnosti plnen6ho polym6ru do 60 %
plniva umoZnili extruziu a pripravu vl6kien PP-BaSO4
klasickfm postupom zvldknenia z taveniny. Zvld5t
dobr6 tokov6 vlastnosti syst6mu polypropyl6n-BaSOa
su okrem in6ho tieZ vfsledkom jeho mikro5truktfry a
distribucie tuhfch dastic, ktor6 moZu vfznamne vplf-
vat na termick6 vlastnosti plnen6ho polym6ru.

UZ teploty topenia a kryStalizdcie (maxima endo-
termu a minima exotermu) (tab. 1) poukazuju na malf
vplyv plniva na tento parameter a to tak pri  prvom
ohreve T, ako i pri druhom ohreve Tmr ? to iv prlpade
Stiepenia endotermu na dve maxima o predchddza-
j Ice j  kry5ta l izdc i i  vzorky pr i  r fch lost i  ch ladenia
50 K.min-'  1obr. 1). K Stiepeniu endotermu nedochd-
dza po kry5talizdcii pri ryichlosti chladenia 5 K.min-1.
Teploty kry5talizdcie T" sri vyznamne zdvisl6 len od
ry ich los t i  ch laden ia  ( tab .  1 ) .  M in imd lne  zmeny  v
zdvislosti od koncentrdcie plniva poukazujf na vel'mi
nizky nukleadnf efekt BaSOo v polypropyl6ne a na
nezanedbatel 'nf vplyv na nadmolekulovti  Struktr iru
polypropyl6nu v sledovanom rozsahu koncentrdcif
30-70% hmot..

DSC analyza entalpi i  topenia a kry5tal izdcie
plnen6ho polypropyl6nu potvrdzuje "nezAvis lost"
tvorby Struktury polypropyl6nu od koncentr6cie plniva
(tab.2--+). V tab. 2 a3 su entalpie topenia pre cyklus
to pe n ie 1 /kryStal i zaci a/ tope n ieZ. Z vf sled kov vypliva,
Ze AH, a kry5talinita p vyjadrend ako p = AHJAH*
ftde AHfl' : 142,6 kJ.kg-1 je hodnota vztahovand na
100 % kry5talickf polmyer [18]) nezdvisi prakticky od
podmienok tvorby Strukt r i ry ,  podobne nezdvis f  od
tvaru endotermu (St iepenie)  ani  od koncentrdc ie
BaSOo do 50 %. Vfznamne n iZ5ia kry5ta l in i ta
polypropyl6nu o 25-28 o/o sa namerala len pri najvy5-
Sej koncentrdcii plniva (70 %).

Predpoklad "amortizS,cie" urdit6ho podielu poly-
propyl6nu vplyvom BaSOo ( tab.  2 a 3)  pr i  70 %
koncentrdcii plniva vyludujti vfsledky v tab. 4, kde s[
vy jadren6 enta lp ie kry5ta l iz6c ie pr i  r fch lost iach

ch laden ia  50  K .min -1  a  5  K .m in -1 .  Jednoznadnos t
\ichto vyisledkov vyplfva z priebehu kry5talizdcie, kde
endoterm predstavuje proces v fzkom teplotnom
intervale. Experimentdlne stanoven6 AH" s[ prakticky
zhodn6 s vypoditanfmi a to i pri najvy55om obsahu
BaSOo v polypropyl6ne.  Rozdie l  exper imentd lne
stanovenej  a vypoci tanej  hodnoty kry5ta l in i ty  je
v rozsahu chyby merania. Zdvislost entalpie a kryStali-
n i ty  p lnen6ho polypropyl6nu m6Ze byt  vy jadrend
vztahmi

AH":  AH"(r=oy.(1 -  w)
a

B:P/ (1  -w) .

Z vyisledkov v tab. 4 vyplyiva, Ze tvorba Struktury
polypropyl6nu nezdvisf od pri tomnosti  plniva BaSOo
a to ani pri extr6mne vysokej koncentrdcii. Z hl'adiska
te rmoana ly t i ck6ho  hodno ten ia  sa  ob idve  z lo2ky
chovaj [  nezdvis le  na sebe.  Absencia in terakc i i  na
f6zovom rozhran i  p redok ladd  min imd lnu  h rubku
adsorpdnej  vrs tvy segmentov polypropyl6nu na
povrchu dastfc BaSOo, povrch ktorlich je obsadenf
molekulami polyorganoti tan6tov a plast i f ikacnej pri-
sady. Tdto predstava o zloZenl povrchovej (adsorpc-
nej) vrstvy pri minimdlnej interakcii dastfc polypropy-
l6nu a plniva je v sf lade s nizkou viskozitou taveniny
vysokoplnen6ho polypropyl6nu BaSOo.

Nadmolekulovd a morfologicka Struktura orientova-
nl ich vldkien ovplyviuje priamo zdkladn6 fyzikdlno-
mechan ick6  v las tnos t i .  Pevnos t  v l6k ien  ( tab .  5 )
nepriamoumerne kles6 s obsahom plniva. Ak pevnosti
v fdk ien sa vztahuj0 len na polym6rnu z loLku ocarc,
potom vplyv p ln iva je  pozi t ivny do koncentrdc ie
50 %hmot. Nad touto koncentrdciou vplyy plniva na
pevnost polym6rnej zlolky je negativny. TaZnost pri
vysok fch  koncen t rdc idch  p ln i va  je  na  0 rovn i
neplnenych vldkien. Vy55ia taZnost pri 30 a 50 %hmot.
BaSOo je sposobend modif ikacnyimi prisadami.

Na z6klade termoanalytickfch merani polypropyl6-
novfch v ldk ien p lnenfch BaSO4 sa z is t i lo ,  Ze pod-
mienkou p lnenia v ldk ien do vysokl ich koncentrdc i f
(64-70%hmot.) je minimdlna interakcia zloZiek na
fdzovom rozhran i .  Td to  podmienka  bo la  sp lnend
modifikadnou prisadou (polyorganotitanatom) a vhod-
nfm plastifikdtorom.
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UNWOVEN POLYPROPYLENE TEXTILES SUITABLE
FOR PROTECTIVE CLOTHING FOR WORKING IN WATER

.Hodul, 
P., Vyskodil ,  1.,  

'Jambrich, 
M., Kolvekov6,, Z.

'Faculty 
of Chemical Technology of the Slovak Technical tJniversity, 812 37 Bratislava

Occupational Safety Research and Educational lnstitute, 814 35 Bratislava

From the ascertained dates of energy consumption at work and real conditions of temperature
fall in real t ime are calculated requirements for thermal insulation. The requirements are compa-
rable with values of non-woven texti le from different f ibres.

The selected polypropylene transversally shaped fibres are the best from the point of view of
thermal insulation and the unwoven texti le from them is suitable also for the clothing require-
ments.

Aus den festgestellten Daten der Energieausgabe bei der Arbeit und tatsdchlichen Bedingungen
des Temperaturgefdlle in der Realzeit sind Forderungen auf die Wdrmeisolation gerechnet. Die
Forderungen werden mit den Werten der nicht gewobenen Texti l ien aus verschiedenen Fasern
vergleicht.

Die ausgewdlte quergeformte Polypropylenfaser sind die beste aus der Sicht der Wdrmeisolation
und nicht gewobene Texti l ien aus denen auch anderen Forderungen der Bekleidung entsprechen.

14a onpeae,reHHbrx raHHbrx Br,rAaqr.{ gHepfu14 B TeqeHr.{14 pa6orrt H nehcrer4rercJrbHbrx ycronnr,i TeMncpa-
TypHoro rpa,lr4eHTa B peanbHoM BperueHr.{, Bbrqr,{cJreHbr rpe6onaH ufl Ha renJror,r3030nrrrtr4lo. 3'ru rpe6oBaHr4l
conocTaBircHrrr cToHMocTH HeTKaHbrx 'rercrn,rnr,i r43 pa3Hbrx BoJroKoH. 1416paHHure [onr4npoflr4JreHHr,rc
nonepeqHo QopuuponaHHbte BoJIoKHa, caMbre xopo[rHe I,r3 ToqKt4 3peHHrr reflnor43o,'rt lLll,zl 'r t4 HerKaHHbte
TeKCTHJI14r,{ r{3 orux orBeqanr roxe ra.[brur4M rpcdonaHnflM oncxn.

Zo zistenfch udajov uidaja energie pri prdci a skutodnfch podmienok teplotn6ho spddu v redlnom
6ase, s[ vypo6itan6 poZiadavky na tepeln0 izoldciu. PoZiadavky sri porovn6van6 s hodnotami
netkanyich texti l i i  z r6znych vl6kien.

Vybrand polypropyl6nov6 priedne tvarovan6 vl6kna, stl najlep5ie z hl 'adiska tepelnej izoldcie
a netkan! texti l z nich vyhovuje aj inyim poZiadavkam odievania.

INTRODUCTION evaporating of the water during the sweating. ln
smaller extent is the loss real ized by breathing and

Fishermens work in cold water environment is con- glands secretion.
sidered to be risky. The clothing used at present have The equilibrium between received and drained heat
not sufficient protective ability against the cold and in expresses the equation:

::il::il:ilff":tJ:ill'ffiH1,'ltt'ffi:3::' 
desree eru + e,A : r/e5+ er+ e,/ R + eo+ eul

The human body is complicated thermodynamic where: QM- amount of heat produced by metabolic
system in which the energy is forming fluently through activity of organism
metabolic activities and from that the energy is deliv- Q;- drilount of heat received from the envi-
ering fluently to the environment. ronment per surface unit

Keeping of constant body temperature supposes a Qr- heat loss by conduction and convection
state of dynamic equi l ibr ium between creation and per surface unit
loss of heat. The organism is self-adjusted the Qp- heat loss by sweating per surface unit
changes of temperatures of the body inside and of the QD- heat loss by breathing and body secre-
surface, when they are deviating from the norm. lf the tions
temperatures do not reach demanded values or on the Qu- conceptional factor
contrary if they exceed, those parts of the body are A - extent of body surface
working which activities increases heat creation (mus- The working in water has its own specifies. The wa-
cle system, internal organs) or increases their ex- ter is a much better heat conductor than air.  Heat ab-
penditure (sweating). straction in water is perhabs 200-times faster (at 0'C

The temperature exchange between organism and is heat transfer coefficient for air 0,0245
environment is real ized by glowing, streaming and W m-1K-1 and for water 0,553 W m-1K-11. Already in
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water with temperature about 20 "C critical tempera-
tures can occur [1].

During fishing fishermen are standing and walking in
the water which is often breast-deep. The temperature
of the water depends on climatic conditions, but espe-
cially during winter fishing temperature is below 10 "C.
Fishing time is different. Fishermen sometimes make
34 fishing per 1 work shift, every one of them lasts
approximately 30 minutes.

At these conditions thermal-insulating insert of cloth-
ing plays important role, the insulat ing quali t ies of
which are not only depended on heat transfer coeffi-
cient of the fibre (Table 1, 2) but also on whole com-
plex of next factors. Yoon and Buckley [3] dealt with
physical phenomenea connected with clothing com-
fort.

Table 1 Heat transfer coefficient of some natural and synthetic
tibres. [2]

Thermal conductivity

1w.m-t.K-11

number of yarns
construction of
textiles

representation
in mixture

Fig. 1 Different factors influenced on comfort of clothing

In this work we followed thermal-insulating and hy-
g ienic  qual i t ies of  non-woven text i les f rom poly-
propylene fibres with transversally changed geometry
and on the basis of energetic balance material was
suggested for thermal-insulating interlinings for fisher-
men clothing.

EXPERIMENTAL PART

In work we used samples of non-woven textiles from
polypropylene f ibres with fol lowing form of transver-
sally cut:

1-+ ,  2 -  6 ,3 -  -6 ,  4 -G,5  -& ,6 -  Y ,7  -J . * ,
I  -  S,  I  -  A,  10 -  O and a lso c lass ic  wool  fe l t .  Non-
woven text i les were prepared by paper technology
and their thickness was in the range from 4,41-7,32
m m .

The seeming priori ty for samples with the best ther-
mal-insulating charecteristics was determined from the
relation:

1
e t =  

p ,

at which the appearing density: p, = 111 = -T-
V  n rzd

where: m - weight-mass of material [kg]
r - radius of the tested sample [m]
d - thickness of material

Heat transfer coeff icient and thickness of text i les
were determined on apparatus ALAMBETA (made in
VSST, Liberec).

cotton
wool
s i lk
polyvinyl chloride
acetyl cellulose
nylon
polyester
polyethylene
polypropylene

0,071
0,054
0,050
0 , 1 6 0
0,230
0,250
0,140
0,034
0,120

Table 2 Calculated heat transfer coefficient through textiles for
conditions of winter fishing:
T.' - Tz = 33 oC, d' = 0,008 ffi, dz = 0,0'1 m,
d3  =  0 ,015  m

t [s] 11 [Wm-lK-1] ,l2 [Wm-lK-1] 41Wm-1X-11

600
1200
1 800
2400
3000
3600
4200
4800
5400

0,7272
0,3636
0,2424
0 , 1 8 1  I
0 ,1455
0 , 1 2 1 2
0,1039
0,0909
0,0808

0,9090
0,4545
0,3030
0,2273
0 , 1 8 1 8
0 , 1 5 1 5
0 ,1299
0 , 1  1 3 6
0 , 1 0 1 0

1,3636
0 ,6818
0,4545
0,3409
0,2727
0,2273
0,1948
0 ,1705
0 , 1 5 1 4

Quantit ies of values which describe physiological
qual i t ies of  c lo th ing are the resul t  o f  compl icated
proccessing of fibres for flat textiles. Authors ascer-
tained that beside heat transfer coefficient of fibres
exercise influence also the construction and geometri-
cal qualities of flat textiles. Qualities important from the
point of view of comfort in individual phases of produc-
t ion and thei r  mutual  re lat ionship are in t roduced
schematical ly on the f igure 1.

World-wide research in the sphere of thermal-insu-
lat ing materials is orientated on the exploitat ion of
microfibres, profiled and shaped fibres.

50

thermal comfort
of clothing

air permeability
water steam permeability
capillary elevation
wetting
resistance against wetting
thermal resistance

thickness of flat
textiles
porosity of tissue

diameter of yarn
lenght mass of yarn
feathering of yarn

diameter of fibres
lenght mass
inkage modul
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Thermal humidity comfort was determined by EN
34411991 as a sum of water steam sorption (CSN 80
0065) and permeabil i ty for water steams (CSN 79
3817) .

RESULTS AND DISCUSSION

At the chosen methodical procedure in the first stage
of the solution limit coefficient of heat transfer coeffi-
cient were calculated:

^ Q' " -  
+( l-rz)td r  

|  '

where: Q- energetical expenditure
A - surface of the human body (1,8 m2)
d - thickness of thermal-insulating layer
T, - body temperature
T2- water environment temperature
t - exposure time

The energetical expenditure calculation has been
made after a detailed analyses of the working proce-
dure at fishing on the basis of energy tables by Borsky
[a]. The highest energy consumption per 90 minutes is
3,24.106J. At theoretical calculation 3 real thicknesses
of the thermal-insulating layer have been chosen on
the basis of materials used up to this time (0,008 m,
0,01 m and 0,015 m).  The calcu lated values are
shown in the Tables number 2 and 3. The limit values
of the heat transfer coefficient are referred to the most
sensitive part of the human body i.e. lower extremities.

The textile material presents from the point of view
of thermal-insulating qualities the layer composed by
textile construction from 0,2-0,3 % of textile fibres
and 0,7-0,8 % of the air. Therefore limit coefficients
/" were calculated alsov for systems with the laminate
layer of the air and from a reason that the air has also
thermal-insulating qualities. The values of for this case
were substantially lower.

As f ishermens suits are constructed as one type
suit,  l imit values )"are shown in Table 3.

The thermal- insulat ing quali t ies of materials were
measured on the device AI-AMBETA. The substance

Table 3 Calculated heat transfer coefficient through textiles for
condit ions of spring f ishing:
Tr - Tz = 23"C, dt = 0,008 m, dz: 0,01 m,
d3  =  0 ,015  m

t [s] ir [wm-1K-1] ,2 [wm-1K-1] ,lo 1wm-1x-11

of the measurement is the mathematic procedure of
the heat flow course from non-stationary to stationary
state. The materials were evaluated from fibres with dif-
ferent diameters, pro@ssed on non-woven textiles with-
out chemical binding medium fl-able 4, 5).

At thermal gradient 40 "C (Table 5) is the following
sequence of the samples at increasing value of /.:

2<1  <  10<3  <  8<4<5  <  6  <  9  <7  <11  <12

The samples were evaluated in the state of natural
moisture at room temperature. The results are the av-
erage from eight measurements.

On the basis of value ,t the first 3 materials were
chosen and for complex assessment were evaluated
in combination with personal underwear. In all three
cases the value .1. was increasing (at T : 400C, sam-
pfe number 1. 0,0404 on 0,0499, sample number 2.
from 0,0434 on 0,0498 and sample number 10. from
0,0454 on 0,0513 Wm-1K-11.

At the determination of /. coefficient in this composi-
t ion the contribution of underwear presents most
importanly in thickness than in thermal- insulat ing
qualit ies owing to which the value /" is lower, but it
does not exceed theoretically calculated limit values.

Table 4 Measured values of heat transfer coefficient, thermal re-
sistance and thickness on the device ALAMBETA.
T , - T t =  1 0 " C

number sample d [mm] 16lo/ol 1 [Wm-1K-1] rt  l%l
.l
t .

2.
3.
4 .
5 .
6 .
7 .
L
9.

1 0 .
1 1 .
12.

POP
POP
POP
POP
POP
POP
POP
POP
POP
POP
felt
felt

5 ,82
5,94
5,75
6,70
7,32
6,66
7,32
5,86
7 ,1
4,41
u,:,

0,0468
0,0503
0,0521
0,0563
0,0561
0,0546
0,0562
0,0518
0,0571
0,0508
0,0584

3,9
1 , 2
6 , 1
4,5
6 ,6
3,2
2 ,6
1 , 6
5 , 1
1 , 0
4,5

0,6
3 ,0
6 ,6
5,5
7 ,0
5 ,0
3 ,8
3 , 1
4,9
1 , 2
o.:o

r - coefficient of variation

Table 5 Measured values of heat transfer coefficient, thermal
resistance and thickness on the device ALAMBETA,
T t - T r = 4 0 " C

number sample d [mm] r6lo/ol 2 [Wrv1-l6-tl rtI'/rl

1 .
2.
3 .

POP
POP
POP
POP
POP
POP
POP
POP
POP
POP

felt W
felt W

5,62
5,78
5,31
5,95
6,49
6,39
7,02
5,53
6,61
4,30
5,29
6,85

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

0,0440 0,7
0,0434 0,9
0,0467 0,9
0,0466 4,5
0,0474 3,6
0,0478 1,2
0,0485 1,3
0,0465 0,8
0,0480 1,6
0,0454 0,7
0,0525 4,2
0,0603 1,6

600
1200
1 800
2400
3000
3600
4200
4800
5400

1,0435
0,5217
0,3478
0,2609
0,2087
0,1739
0,1491
0,1304
0,1594

1,3043
0,6522
0,4348
0,3261
0,2609
0,2174
0,1863
0,1630
o,1449

1,9565
0,9782
0,6522
0,4891
0,3913
0,3261
0,2799
0,2M6
0,2174
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Table 6 Experimentally measured values of permeability and wa-
ter steam sorption and thermal humidity comfort for sam-
ples with the best thermal- insulat ing quali t ies and for
a cotton

number 10 from hollow polypropylene fibres (4,43 mg
cm-2h-1). The sample number 1 fulfil led the condition
of humidity comfort according to EN (min. 4,8 mg cm-
th-t). At the next 2 samples values were slightly under
l imit.  In comparison with cotton, which value of the
humidity comfort is 8,92 mg cm-2h-1, hygienic qualities
of POP fibres are worse, therefore cotton clothing has
a great importance for whole body suits.

The practical proving of interl inings from material
number 10 at subjective evaluation of the physiologi-
cal comfort has confirmed thermal-insulating qualities
of material in comparison with wool felt used til l now.

SUMMARY

The publication deals with the evaluation of thermal
insulating qualities and humidity comfort of non-woven
texti les from polypropylene f ibres with the changed
transversally geometry with regard to the construction
of thermal-insulating interlinings for fishermen clothing.
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N
samole

1mg.cm-2.h-l1

P thermal comfort

[mg.cm-2.h-t1 1mg.cm-2h-t1

1 .
2 .
1 0 .

cotton

0,2
0 , 1
0,03
1 , 0 3

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

4,9
4,5

4,43
5,92

The calculation of the appearing density and appear-
ing porosity refer to the fact that the first two materials
from modified POP fibres have in their construction
much more share of  the air  (sample number 1 .-
1,23.1 O-2, sample n um ber 2.*1,40.10-2m3kg-1 ; th an
cf assic woolen tell (7,7 4. 1 O-3 mtkg-t ).

Comfort clothing is also influenced by further factors:
water steam permeability, water steam sorption, air
permeability and water permeability. From practical
point of view at the protective clothing for fishermen in
which external layer is fully impermeable, imperme-
ability for air and liquids does not make effective.

Therefore in the following step water steam sorption
and permeabil i ty for water steam has been ascer-
tained as a important from the point of view of humid-
ity comfort Oable 6). According to EN 344/1991 the
best values of humidity comfort has shown the sample
number 1 (value 4,9 mg cm-'h-t)  and the sample

NETKAruE TEXTILIE
V OCHRANNVCH

Na zdklade skutodne zistenlich konkr6tnych pracov-
nfch vfkonov pri vflove rilb, bol podl'a met6dy
Borsk6ho vypoditanf maxim6lny vlidaj energie
3,24.106 J.

Pre prdcu vo vode je rozhodujrlci mechanizmus odo-
vzddvania tepla vedenim a preto pre vfpodet potreb-
nej tepelnoizola6nej vlastnosti - koeficient prestupu
tepla vedenim bola pouZit6 rovnica:

^o
, v = -

A/d (T. |  -  Tz) t

Z POLYPROPYIET.IOVVCH VLAKI EN
ODEVOCH PRE PRACU VO VODE.

.Hodul, 
P., Vyskodil ,  1.,  

'Jambrich, 
M., Kolvekov 6, Z.

'Chemickotechnologickd 
fakutta STIJ, 812 37 Bratistava.

V,iskumnf a vzdeldvacl Astav bezpednosti prdce, 814 35 Bratislava.

kde, Q
F\/d
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- energetickf vyidaj pri vfkone
- pomer povrchu I'udsk6ho tela

ku hrfbke izoladnej vrstvy

T, - T, - rozdiel teploty tela a vody
t - 6as prdce vo vode

Vypo6i tan6 hodnoty bol i  porovnan6 s redlnymi
tepelnoizo ladnfmi  mater id lmi  vrdtane netkan6ho
texti lu z priedne tvarovanfch polypropyl6novfch
vldkien.

Vfsledkom experimentdlne potvrdenfch prdc je
poznatok, Ze netkanf textil z POP vldkien, ktor6 maju
profil tuaru s[ najildinnej5ie a vyhovuju pre prdce vo
vode aj z hygienick6ho hl'adiska.

PrAca bola sudastou vfskumu pracovnfch
podmienik pre lesnych robotnikov a rybdrov ako
podklad pre ndvrh potrebnfch osobnfch ochrannyich
pracovnyich prostriedkov v roku 1991 a 1992.
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z vEDEcKo-vVsKUMruVcn n vYvoJovVcn pRAcovisx

ANTrsrnncrE UilERKY,,PANTA"

Spev6rove, E.

VUTCH-CHEMITEX spo/. s r.o. Zilina, Slovenskd repubtika

- Vfsledkom vfvoja VUTCH-CHEMITEX spol. s r.o.
Zilina sa stali i antistatick6 utierky s obchodnfm n6z-
vom PANTA. Vfvoj sa realizoval na z{klade poZiada-
viek trhu - hlavne export6rov, ked'vznikla poZiadavka
- vyvintit antistatick6 utierky so zabezpedenim trva-
lfch antistatickfch vlastnosti. Pri vfvoji sa aplikovalo
antistat ick6 vldkno ELSTAT, vyv-inut6 takt ieZ vo
VUTCH-CHEMITEX spol .  s  r .o .  Z i \ ina.  Z iskal i  sa
vyirobky bez pouZitia akfchkolVek chemickyich fprav,
tzv. 2e bol vyvinutf novf druh ekologick6ho nirobku.

Pre stanovenie optimdlneho obsahu antistaticklich
vl6kien sa brali do uvahy i dal5ie pouZiteln6 vlSkenn6
materidly, ako napr. PES, visk6za, PP, trhaniny atd'.
Fyzi kdl no- mech an ick6 vlastnosti antistatickych utierok
PANTA boli vyhodnoten6 v Stdtnej sku5obni SKTC-
1 19 pri VUTCH-CHEMITEX spol. s r.o. Zilina a v Stdtni
zkuSebne 210 FTZU Ostrava-Radvanice. Vfrobok

vyhovuje technickfm poZiadavkdm a norme STN 33
2030 - Ochrana pred nebezpe6nlimi fdinkami static-
kej elektriny - (CSN 33 2030). Hodnoty vnftorn6ho a
povrchov6ho odporu sa pohybuj0 v rozmedzi hodnot
1 ,0.1 04-2,1.104o a podla uvedenej normy srl  ut ierky
hodnoten6 ako dobr6 antistatick6 vyirobky.

Na zdklade dosiahnutfch vfsledkov bol vydanyi
Stdtnou skti5obfiou SKTC-1 1 9 pri VUTCH-CHEMITEX
spol. s r.o. Zilinacertifikdt kvality textilnej antistatickej
prachovke PANTA.

Utierky PANTA vyrdba nirobn6 druzstvo NITRATEX
Svinnd, Slovenskd republika o rozmeroch 40 x 40 cm
v 12 farbdch s moZnostou potlade. V pripade u5pi-
nenia antistatickej prachovky je moZn6 ju ru6ne prat,
pridom nedochddza k strate antistatickfch vlastnostf.

NO TRADITIONAL VIEW ON THE SOLUTION OF SPIN.
NING PLACES

Kohrit, S., Huddd, J.

Research lnstitute for Man-Made Fibres, 059 21 Svt S/ovak Republic

Great  amount  of  var ious solut ions have a l ready
been published in the area of spinning places for melt
spinning. The aim of submitted article is to introduce
the no traditional access to this theme with regard to
maximum simpli fying and effect iveness of this main
part of spinning device.

Traditional solutions of spinning places use always
a classical type of the spinneret that is inserted into
spinning p lace,  that  is  fastened in  the d is t r ibut ion
branch body by various ways. The disadvantage of
these solutions is great number of pieces, seals and
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their additional mechanical fitting into the distribution
branch body. According to the used way of spinning
place putting into the distribution branch there is more
or less worsened the heat transmission as well as the
whole spinning place heating, too. The substance of
the object device for melt spinning of synthetic fibers
is the solution, that one consists of spinneret equipped
by the bayonet joint and bui lding-in for the f i l ter ing
element, permanent seal on the top edge of building-
in wall sealing of that is provided by the self-sealing of
the distribution piece. This device is characteristically
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of its simplify of sealing and fitting without any me-
chanical ti$htening of fitting elements. Permanent seal
is pressed by the self-sealing effect by means of the
distribution piece, util izing the press equal to the pres-
sure loss at the annular section between the wall and
the distribution piece that will remain during next spin-
n ing wi thout  changes and so the seal  wi l l  remain
pressed at the same level. By this the possibi l i ty is
performed for their further function even after the spin-
neret exchange. Fitting of the spinneret will be made
af ter  the spinneret  s l id ing on in to the d is t r ibut ion
branch aperture by using the bayonet joint only by
turning it at 45o.

Using of described device for synthetic fiber spin-
ning provides maximum utilizing of the working area,

10 is the inlet channel of polymer 12 that is followed by
the space of the spinning place. In this space piece 1'1
is situated in the top part, permanent seal 13 is below
them fol lowed by the bui lding-in of spinneret 14 with
f i l ter ing element 15, f ixed by thrust r ing 18 from the
upper side and the system is closed by spinneret 17
with bayonet joint 16.

Polymer, f lowing by inlet channel 12, f lows around
distribution piece 11 by the annular section, performed
by the distribution piece and the wall of the spinning
block opening. Then the above mentioned passes the
dri l led holes in distr ibution piece 11 into the middle of
the piece, that causes following homogenization of the
polymer. Necessary pressure loss is performed by this

direct heat transmission from the distribution branch,
simple assembly, disassembly and cleaning, minimal
necessity of seals, decreased production costs
caused by the little number of pieces and decreased
operational costs. Moreover the through way ensures
good homogenization for the passed polymer.

The device is suitable also for eventual inserting by
using automate because of its simple manipulation.

On the Fig. all the assembly of the spinning device
is pictured in the front view. In distribution branch body

10 Distribution branch
11 Distribution piece
12 lnlet channel of the polymer
13 Permanent seal
14 Building-in of the spinneret
15 Filtering element
16 Bayonet joint
17 Spinneret
18 Thrust ring

f low for the pressing of permanent seal 13 that en-
sures sealing of the whole device.

Af ter  passing f i l ter ing e lement  15 the polymer is
pressed through openings of  sp inneret  17 in to the
cool ing shaf t .  When changing of  sp inneret  17 is
necessary,  a f ter  the polymer f low is  s topped,  the
pressure at the permanent seal is released and turn-
ing of the spinneret at 45o is possible (by using the
wrench), put the old one away and slide a new one by
similar way.
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NETRADTCNV poHrAD NA RTESENTE zvLfuKtrovncicn
BLOKOV

Kohrit, 5., HudAd, J.

V,iskumn,i 0stav chemick,ich vldkien, a.s., 059 21 Svit,

V oblasti  zvldkiovaclch blokov pre taveninov6
zvldkiovanie bolo uZ publikovan6 velk6 mnoZstvo
r6znych rieSen(. Cielbm predkladan6ho prispevku je
uvedenie netradidn6ho prlstupu k tejto t6me, ktorf
prihliada na maximdlne zjednodu5enie a zefektlvnenie
tohoto srdca cel6ho zvlSkiovacieho zariadenia.

Tradidne rie5enia zvldkiovacich blokov rdtajf vldy
s klasickyim typom zvldkiovacej hubice vkladanej do
telesa zvlSkfiovacieho bloku, ktor6 je v telese rozvod-
nej vetvy upevfiovan6 najrozl idnejSim sposobom.
Nevfhodou tfchto rie5enf je pomerne velkf podet diel-
cov, tesneni a ich mechanick6 dodato6n6 upevfio-
vanie v telese rozvodnej vetuy. Podla pouZit6ho sp6-
sobu vloZenia zvl6kiovacieho bloku do rozvodnej
vetvy je viac alebo menej zhorSenf prestup tepla,
a tfm aj ohrev cel6ho zvldkiovacieho bloku. Podsta-
tou predmetn6ho zariadenia na taveninov6 zvldkfio-
vanie synteticklich vlSken je rieSenie, pozostdvajfce
zo zvllkfiovacej hubice, opatrenej bajonetonim uzd-
verom a zapustenim pre f i l t radn6 vloZku, trvalyim
tesnenfm na hornej hrane steny zapustenia, ktor6ho
utesnenie zaobstar6va samotesniac im udinkom
rozvodnf dielec. Toto zariadenie sa vyznaduje jedno-
duchostou utesnenia a upevnenia bez ak6hokolVek
mechanick6ho dotahovania upeviovacfch prvkov.
Trval6 tesnenie je samotesniacim fdinkom prostred-
nfc tvom rozvodn6ho d ie lca rozt la6en6 t lakom
rovnajfcim sa strate tlaku na medzikrul{ medzi stenou
a rozvodnfm dielcom, ktorf sa v priebehu d'al5ieho
zvldk iovania nemen[ ,  a  preto a j  tesnenie ostane
roztladen6 na rovnakej urovni. Tfmto je vytvorend
moZnost pre ich d'alSiu funkciu aj po r4imene zvldkno-
vacej hubice. Upevnenie zvldkfiovacej hubice sa urobi
po nasunutf zvldkiovacej hubice do otvoru rozvodnej
vetvy prostrednictvom bajonetov6ho uzdveru len jej
pootodenfm o 45o.

PouZit ie popisan6ho zariadenia na zvldkf iovanie
syntetickfch vldken dovoluje maximSlne vyuZitie
pracovn6ho priestoru, priamy prestup tepla z rozvodnej
vetvy, jednoduchu montdZ, demontdZ i distenie, mini-
mdlnu potrebu tesneni, zn[2en6 vfrobn6 ndklady

v d6sledku mal6ho podtu dielcov azni2en6 prevddzkov6
n6klady. Naviac prietokovS, dr6hazaruduje dobrf homo-
genizdciu prechddzaj0ceho polym6ru.

Pre svoju jednoduchti obsluhu zariadenie je vhodn6
aj na jeho pripadn6 zakladanie automatom.

Na pripojenom obr6zku je v ndryse zobrazenA cel6
zostava zvl6kfi ovacieho zariadenia:

10 rozvodnd veWa
11 rozvodnyi dielec
12 prfvodnyi kandlik polym6ru
13 trval6 tesnenie
14 zapustenie zvlSkfiovacej hubice
15 filtradnd vloZka
16 bajonetovyT uzdver
1 7 zvlitkfiovacia hu bica
18 prftla6nli krfZok

V telese rozvodnej vetvy 10 je privodnli kandlik poly-
m6ru 12, na ktoni nadvdzuje priestor zvldkfiovacieho
bloku. V tomto priestore je v hornej casti umiestnenyi
dielec 1 1, pod nim trval6 tesnenie 13, na ktor6 nadvd-
zuje zapustenie zvldkfiovacej hubice 14 s filtradnou
vloZkou 15, zaistenou zhora pri t ladnfm krfZkom 18
a syst6m uzaNAra zvldkiovacia hubicalT s bajoneto-
vlim uz6verom 16.

Polym6r pritekajtici privodnfm kan6likom polym6ru
12 obteka rozvodnf dielec 11 medzikruZim, vytvore-
nfm rozvodnfm dielcom a stenou otvoru zvldknova-
cieho bloku. Dalej prechddza otvormi vyvftanfmi
v rozvodnom dielci 11 do stredu dielca, 6im dochAdza
k dal5ej homogenizacii polym6ru. Tiimto prietokom sa
vytvdra aj potrebnd strata tlaku na roztladenie trval6ho
tesnenia 13, ktor6 zaru6uje tesnost cel6ho zariadenia.
Po prechode cez filtra6nu vloZku 15 je polym6r otvormi
zvldkf iovacej hubice 17 pretladenf do priestoru
chladiacej Sachty. Pri vfmene, odstavenim prietoku
polym6ru d6jde k uvolheniu tlaku na trval6 tesnenie
a je moZn6 pootodenim zvldkf iovacej hubice o 45o
(pracovnfm kl'u6om) t0to vybrat a nasun[t obdobnfm
sp6sobom zvldkiovaciu hubicu novu.
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sYMpozlA - KoNFERENcIE

STRETNUTTE TEXTn-nVcn cHEMrKov A KoloRrsrov
SLOVENSKA

V dioch 27.  a 28.  marca 1996 uspor iadal
v Liptovskom Jdne Spolok slovenskl ich text i lnfch
chemikov a koloristov v spoluprdci s firmou Clariant
Viedei - SANDOZ Consulting a VUCHV-CHEMITEX,
s.r.o. odbornf semindr zamerany na dva tematick6
okruhy:

1. nov6 postupy zo5l'achtovania visk6zouich vl6kien
2. legislatlvu v oblasti skuSobnictva a certifikdcie.

V uvodnej prednS5ke podal ing. Vogt strudnf preh-
I'ad historick6ho vfvoja firmy SANDOZ, jej hlavnfch
dinnostl aZ po vznik firmy Clariant, ako jej ndstupca
pre oblast textilnfch pomocnyich prostriedkov.

lng. Schmidt poukdzalv prvej 6asti svojej predndSky
na rozdielne vlastnosti bavlny a visk6zonich vldkien,
ktor6 treba pri  zo5l 'achtovanf zohl 'adnit (niZ5f PPS,
niZ5ia orientdcia a pod.). Plo5n6 textflie z visk6zovych
vldkien s[ v mokrom stave mimoriadne citliv6 na me-
chanick6 namdhanie, do si vyZaduje zo5l'achtovanie
v plnej Sfrke. V d'alSom sa zaoberaljednotliuimi operd-
ciami predfpravy ( l t ihovanie, od5l ichtovanie, vyv6-
ranie, bielenie) z pohladu inovdcie sortimentu TPP, pri
reSpektovani vysok6ho ridinku, ekol6gie a ekon6mie.
V prednd5ke zaujali nov6 enzymatick6 prostriedky pre
od5lichtovanie pri teplotach 90 aZ 100 oC, komplexo-
tvorn6 l6tky pre vyvdrku ako i organick6 stabiliz*tory
peroxidouich kupelbv, ktor6 umoZiujti podstatne zni-
Zit inkrustdciu. ZAver prednd5ky sa \ikal Specidlnfch
riprav materidlov z viskozovlich vldkien (mdkdenia,
sietovania prostriedkami s nizkym obsahom hydrollTzou
uvolnitelh6ho formaldehydu, antistatickej Ipravy).

Ing. Pivovarnfdek (VUCHV, a.s., Svit) mal prednd5-
ku zameranu na pripravu karbamdtu celul6zy a jeho
vyuZitie pri qirobe textiln6ho hodvdbu. Karbamdt celu-
l6zy vyrobenf podlh technologie IWCH LodZ (Pol'sko)
je vhodny na pripravu zvldkfiovaclch roztokov, ktor6
majf dostatodnf stabilitu a poskytuj'i vldkna a f6lie s
dobrimi fyzik6lnomechanickfmi vlastnostami.

Karbamdt celulozy moZno zvl6kiovat na kontinudl-
nych strojoch KVH.

Ing. Polz (fa CHROM Spec) sa zaoberal teoretic-
kymi zaikladmi objektivneho hodnotenia farebnosti ako
itvorbou receptfr. Poukdzal na vyivoj v smere hodno-
tenia farebnfch odchyliek a novf pristrojovf techniku.

Prednd5ka Ing. Krdlika, CSc. bola venovand priere-
zov6mu pohlhdu na aktivity VUTCH-CHEMITEX, s.r.o.
v oblasti  zoSl 'achtovania. Prednd5atel 'hovori l  o pro-
jektoch, kto16 sa r ie5ia v ich r istave. Projekt
,,lntegrovan6 kompozitn6 textiln6 materidly" je zamera-
nf na vfvoj Specidlnych geotexti l i f ,  geokompozity
a Specidlne filtradn6 materi6ly. Rie5ia sa i d'al5ie dva
projekty,,Ekologick6 sposoby vyuZitia I'anu" a,,VyuZitie
biologicky odburatel'nych oleochemickfch surovin pre
prlpravu TPP'.

Ing. Sestdk, CSc., riaditel'VUCHV-CHEMITEX, s.r.o.,
mal  v  r6mci  druh6ho temat ick6ho celku seminl ra
predn6Sku or ientovan0 na europsku a n6rodnu
legislat lvu v skt iSobnlctve a cert i f ikdci i .  Podpisom
Asociadnej dohody s EU prijala SR zdvdzok harmo-
nizo.vat postupne celf  syst6m prdvnych predpisov
s EU. Autor podal prehl'ad o poznatkoch a podmien-
kach hodnotenia kval i ty procesu text i lnej vfroby
a skf5ania textilnfch vyirobkov v Eur6pe a o Ndvrhu
smernice s krit6riami pre udelenie slovenskej znacky
,,Environmentdlne vyhovujuci 4irobok".

V rokoch 1995 a 1996 vykonali pracovnlci VUTCH-
CHEMITEX s.r.o. ciastkovf environmentdlny audit vo
vybranl ich text i lnfch podnikoch. O skfsenostiach
z tejto akcie informoval Ing. P. Jergu5, CSc.. Posudzo-
val i  sa nasledovn6 kri t6ria: suroviny, spotreba vody
a energie, odpadov6 vody, emisie a odpady ako celok.
V spotrebe vody a energiisa zistil i vjznamn6 rozdiely,
ktor6 bude moZno el iminovat po in5talSci i  vhodnfch
meracfch syst6mov.

Spracoval Doc. lng. P. Hodul, CSc.
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NARooNY svsrEna ENVTRoMENTALNEHo
ozNAcovnNrA TEXTU-ruYcn vYnoBKov

Sestdk, J.

VUTCH-CHEMITEX spo/. s r.o. Zitina, Slovenskd republika

UVOD

Vfroba a obchod s textf l iami s[ zaraden6 medzi
cit l iv6 poloZky z medzin6rodn6ho hl 'adiska. Kaldi1
6lovek je sfdasne spotrebitelom a uZivatelbm textil-
nfch vfrobkov.

V kaZdodennom dynamickom Zivote si v podstate
ani neuvedomujeme, z ak6ho materi6lu alebo akfm
vlirobnfm procesom je vyrobenf sortiment odevov,
bytouich textiliia ostatnfch textilnfch uirobkov. Casto
pre nds fplne nepodstatnou sa stdva my5lienka, akym
sposobom bud0 tieto uirobky a materidly zlikvidovan6
po uplynuti doby Zivotnosti.

Neuvedomujeme si dastokrdt ani fakt, Ze po liberali-
zAcii podmienok volh6ho obchodu je aj na5e fzemie
zaplaven6 nekvalitnfm textilnfm tovarom aZ po kate-
gorie tzv. second handu, ktor6ho prlsun sa odhaduje
na cca 5-10 t is.t /rok.

Texti lnf priemysel, vzhl 'adom na objem materid-
lovlich vstupov produkuje pomerne velk;i objem od-
padov, ktorf je roznorodf po kval i tat ivnej strdnke.
V r. '1995, napriek sIcasnej recesi i  text i lnej vfroby,
objem vyiskytu odpadov predstavoval cca 38 tislc ton
v kategoridch ostatne, zvldStne a nebezpedn6 odpady.

Nariadenfm EEC/880/92 bol i  definovan6 z6sady
europskeho syst6mu ekologick6ho oznadovania
vlirobkov na principe dobrovol'nosti zalolendho na
analyze Zivotn6ho cyklu s hodnotenim vyrobku ,,od
kolisky a2 po hrob" s cielbm znilit nepriaznivf dopad
vfroby a vfrobkov na Zivotn6 prostredie. Uvedend
skutodnost bola aj podnetom pre vyiber skupiny
textilnyich vlirobkov do zdkladn6ho sriboru vlirobnfch
odvetvl pre vypracovanie ndvrhu smernfc ako pod-
kladov pre postupn6 vytuorenie ndrodn6ho programu
enviromentdlneho oznadovania vl irobkov, ktorfch
vypracovanie iniciovalo tvtZp Sn.

VPLYVY TEXTILNEJ VVROBY A VVNOErcOV
NA ZvoTNE PRoSTREDIE

Ekologicku problematiku v procese textilnej r4iroby a
uZivania text i lnfch vfrobkov je moZn6 rozdleni{ na
6ast, ktor6 srlvisf bezpiostredne s vfrobnfm proce-
som - pracovn6 prostredie a na 6ast, ktord presahuje
rdmec vfrobn6ho procesu - Zivotnd prostredie.

Z hladiska kvality pracovn6ho prostredia negativne
faktory predstavujf najmai niektor6 pouZivan6 chemic-
k6 pripravky a chemikdlie, d'alej prach a hluk. Vo vzta-

Vldkna a textil 3 (2) 57-61 (1996)

hu k Zivotn6mu prostrediu ide najmA o negatfvny
dopad na kvalitu ovzdu5ia, vOd azalalenia Zivotn6ho
prostredia produkovanfmi odpadmi. Kvalita vfrobku
a obsah zdraviu Skodlivyich ldtok sa bezprostredne
dotyika ochrany zdravia dloveka.

Pouiivanie chemickl ich ldtok
v text i lnom priemysle

V textilnom priemysle sa pouZfva Sirokd Skala che-
miclqich ldtok v prvom rade oznadovanfch ako textiln6
pomocn6 pripravky (TPP), ktor6 shiZia na ul'ahdenie
spracovania vldkien a vfroby textili i resp. ktor6 zlep-
Sujti kvalitu textilnfch vfrobkov.

V jednotliWch technologic$ich skupin6ch z hladiska
ekologick6ho za najviac probl6mov6 sa povaZuju
nasledovn6 ldtky:
- mastiace oleje resp. emulzie, ktor6 sa nandSajf na

volhli vldkennf materidl pre jeho I'ah5ie spracovanie.
- rozvetven6 paraffny a polykondenzovan6 aromatic-

k6 uhlbvodfky su obmedzen6 z hl'adiska biologickej
odburatelhosti .  NajvdZnej5ie s[ probl6my so syn-
tetickfmi Slichtami, ktor6 nie s0 odbtiratel'n6.

- pre farbenie a potlad sa pouZivajI  prostr iedky
s obsahom r6znorodyich organickfch a anorganic-
kfch ldtok, povrchovo-aktivne ldtky aj netenzido-
v6ho typu. ZakAzand su prfpravky s obsahom halo-
g6n zlf6enin alebo na difenylovej baze.

- pri fprave (zmtikdovanie, nekrdivd fprava, hydro-
fobna uprava, antistatickd atd'.) sa pouZiva 5irok6
spektrum chemickfch ldtok a ich obmedzujr icim
faktorom je ich toxicita anizka biologickd odbriratel-
nost .  Cie lom obmedzovania je  reguldc ia obsahu
taZkfch kovov, vyludenie formaldehydovyich Zivlc
(sietotlad), pentachl6rfenol u.

- zvld5tnu skupinu tvoria farbivd, ktor6 nem0Zu ob-
sahovat azotarbiv{, resp. farbivd s vysokfm
obsahom taZkfch kovov.

- doposial'sa pouZivaju v textilnom priemysle chloro-
van6 uhlbvodfky pri procesoch bielenia resp. prania
a distenia, ktor6 obsahuj0 chl6rovan6 organick6
rozptiStadld.

Ostatn6 vplyvy virobn6ho procesu

Prach v textilnom priemysle vznikd od podiatocn;ich
fdz spracovania suroviny a2 po tAzu tinalneho vfrob-
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ku. NajvySSie zataZenie pracovn6ho prostredia pracho-
Wmi dasticami je v prevddzkach:
- pradiarne pri vfrobe bavlnenich, vlnenlich a I'ano-

vfch priadzi
- tkd6ovne pre vfrobu bavlnenlich a vlnenlich tkanin
- konfek6n6 spracovanie textilii.

Pra5nost spolu s hludnostou vytv6rajf  r izikov6
pracoviskd v textilnom priemysle. V pradiarfiach, tkd-
dovniach a pletiariach sa hludnost pohybuje v rozme-
dzi90-102 dB.

Odpadov6 vody z textilnich vfrob obsahuju zvySky
vldkna, tenzidy, bieliace ldtky, kyseliny, luhy, anorga-
nick6 sol i ,  organick6 rozpu5tadl6, zvy5ky Sl ichty,
pigmenty, farbivS, t.j. Sirok( zmes anorganickfch ale
najmEi organickfch ldtok.

Za najdoleZitej5ie parametre, z hl'adiska ochrany
Zivotn6ho prostredia, v odpadovfch voddch sa
povaZuje chemickd spotreba kyslika, obsah ropnfch
ldtok, obsah rozpustnfch latok, obsah rozpustnfch
anorganickfch soli a nerozpustnych l6tok.

Textif nf priemysel zalaiuje ovzduSie emisiami
spatin zo zanadenfna rnirobu tepelnej energie. Dal5im
zdrojom znedistovania su emisie chemicloich Skodlivin
z technologickfch procesov (tetrachl6retyl6n, tolu6n,
xyl6n, formaldehyd, dpavok atd'.).

Procesmi recykldcie v podnikoch text i ln6ho prie-
myslu SR je prakticky vyrie5en6 vyuZit ie kval i tnej
odpadovej textilnej suroviny v prvovlirobe.

Z pohladu zalaienia Zivotn6ho prostredia sa vSak
vyskytujri tuh6 a kvapaln6 odpady v kategorii ostat-
nyich napr. prachov6 odpady, odpady priadz( a textiln6
odstriZky. Vyskytujf sa aj odpady kateg6rie - zvldStne
a nebezpe6n6 - odpadov6 oleje, kaly z chemick6ho
distenia, kaly z direnia odpadovfch vod.

Vplyvy text i lnfch vfrobkov na ekol6giu

Uvedenf  oblast  je  moZn6 rozdleni t  do dvoch
okruhov:
1. Problematika priameho zdravotndho rizika pre

dloveka - hum6nna ekologia.

2. Problematika ekologie spojend s fdrZbou a po
uplynuti doby Zivotnosti.

Zdkladom hum6nnej ekologie vztahovanej na textil-
n6 vfrobky je stanovenie pritomnosti Skodlivfch ldtok,
ktor6 bezprostredne resp. hromadenim alebo rozkla-
dom v ludskom organizme m6Zu ohrozit zdravie 6lo-
veka. Niektor6 chemick6 zluceniny napr. formaldehyd
alebo arylamlny (vznikaju redukciou azofarbiv) boli
preukdzatelhe potvrden6 ako karcinog6nne ldtky.

Boli objektivne stanoven6 zlolky textiliialebo pouZi-
vanfch fprav textilii, ktor6 s0 pridinou koZnfch derma-
titid alebo alergii. Pre prisnej5ie sledovanie humano-
ekologickfch vlastnosti boli stanoven6 parametre a
krit6rid, ktor6 sf bliZ5ie uveden6 v dalSej dasti.
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Procesy udrZby textilnfch vfrobkov (najmei odev-
nyich) sri sledovan6 ako samostatnf ekologickf prob-
l6m. Vzfahuje sa tento stav najmd na kvalitu pracich
prdSkov (biolog icky odbf ratelh 6, bezf osf dtov6 priipravky,
vysokoudinn6 prostriedky - uspora vody a energie).

V oblasti chemick6ho 6istenia e5te prevaZuje pou-
Zivanie organickyich rozptiStadiel, ale intenzivne sa
hl'adaju ucinn6 prlpravky tenzidov6ho typu.

Po uplynuti doby Zivotnosti v5etky textiln6 vfrobky
predstavujti odpad:
a) vyuZitel'n1i pre d'alSie spracovanie ako druhotn6

suroviny. Probl6mom je zber a triedenie zberov6ho
textilu.

b) nevhodnf na dalSie spracovanie. Uveden6 druhy je
moZn6 likvidovat spalbvanim, sklSdkovanfm (sklad-
ky l .  a l l .  tr iedy), len malf cast biodegraddciou.

POZNATKY O SYSTEMOCH
ENVIROMENTALNEHO OZNAEOVANIA
TEXTILNVCX VVNOAXOV V EUROPE

Nariadenie EEC/880192 na5lo postupne priazniv0
odozvu v jednotliWch krajindch Europskej rinie, v prie-
behu poslednfch 3-4 rokov vznikali a presadzovali
sa do praxe n6rodn6 a medzin6rodn6 syst6my
zameran6 na hodnotenie enviromentdlnych vlastnostl
text i lnyich vfrobkov. Cielbm uveden6ho trendu je
poskytnut v prvom rade spotrebitelbvi alternatfvu pri
vfbere vfrobku s d6razom na vfrobok, ktor;i po strdn-
ke uirobnej, kvalitativnej a uZfvatel'skej je prijatel'nej5i
z hl 'adiska ochrany Zivotn6ho prostredia a zdravia
spotrebitel'a. Med zi najvyznamnejSie syst6my patria
nasledovn6:  OKO'TEX Standard 100,  ECO-TEX,
Severskf syst6m, Stichting Milikuer (holandska znad,-
ka) a pripravovanf syst6m EU, ktoni md byt schvdlenf
vo forme Smernice. V prevalnej miere existujfce
ndrodn6 syst6my vznika l i  na podnet  nezdvis l l ich
zdruleni, ktor6 zadali vypracovanie parametrov a
krit6rii od bornlim pracoviskdm.

Syst6m eko-znadenia Europskej 0nie

Vypracovanie kri t6ri i  a l imitov bolo koordinovan6
Komis iou EU DG Xl  (Z ivotn6 prost redie) ,  vypraco-
vanfm bol poverenl i  Ddnsky technologickf inSti tr i t .
Ndvrhy boli posudzovan6 komisiou ECO-LABEL zria-
denej pri Europskej asocidcii odevn;ich a textilnyich
vfrobcov. Definitivny ndvrh Smernice bol schvdleny
1.3.1996 v Eu16pskej  komis i i  a  t fka sa vybran6ho
sortimentu textilnfch vfrobkov: postelhej bielizne vy-
robenej z bavlny a zmesi bavlna/polyester a T-tri6kd.

Zitkladnd krit6ri a sti f o rm u I ovan 6 nasl ed ovn e :
- funkdnd sp6sobilost (trvanlivost neZehlivej a

nekrdivej fpravy, zmena rozmerov po prani a
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su5enf, stdlost vybarbenia v pranf, suchom
a mokrom otere, zmeny vplyvom poveternostnfch
vplyvov)

- spotreba zdrojov (energia, voda)
- emisie do prostredia (ldtky naru5ujuce oz6novf

vrstuu, prchav6 organick6 latky)
- kvalita odpadovfch v6d (pH, chemickd spotreba

kyslika),
- pouZit6 chemikdlie (z1kaz pouZitia biocldnych

prlpravkov podl'a limitov, neodbf ratelhych Slichiet,
bezchlornanov6 bieliace prostriedky, farbivA bez
obsahu aromatickiich aminov, obsah
formaldehydu, atd'.)

- obsah bavlnen6ho prachu.

Severskf syst6m oznadovania eko-znadkou

Syst6m je rozpracovanf pre skupiny vfrobkov: doj-
densk6 o5atenie, odevy, vrchn6 oSatenie, zdclony,
potahov6 textf l ie, koberce a text i ln6 podlahoviny,
postelhd biel izen. V podstate syst6m predstavuje
suhrn kri t6ri i  a poZiadaviek kladenlich na vfrobu
a spracovanie vldkien a upraven6 text i ln6 vl irobky
z hl'adiska obsahu chemikdlif, zdravotnej nezdvadnosti
a kvality.

PoZiadavky na vfrobu vldkien predstavuj0 najmai
vylfdenie pesticidov pri pestovanl bavlny. Pri textilnej
riprave sa musia vyhidit ldtky s obsahom karcinog6n-
nych zloliek, stanoven6 s[ limity pre latky biologicky
taZko odbfratelhe. Limity sri stanoven6 pre odpadov6
vody (CHSK6', pH) a na spotrebu energie a vody. Vo
vztahu k hotov6mu vfrobku sa sleduje najmd obsah
extrahovatel'nfch halog6nnych uhlbvodfkov, taZkfch
kovov, parametre stdlofarebnosti ,  hodnota pH vod-
n6ho vfluhu. Z d'alSich poZiadaviek sa d6raz kladie na
recykldciu materidlov, na ich prirodzeny rozklad a pod.

Syst6m eko-zna6enia 6XO-feX STANDARD 100

Eko-znadku - Textilnd dovera, sk[5an6 na Skodliv6
ldtky podla OfO-feX Standard 100, udel'uje medzi-
ndrodn6 zdrulenie pre sku5anie a hodnotenie v oblasti
text i lne j  ekologie.  Pdvodne humdnnoekologick6
hodnotenie kval i ty text i lnfch vl irobkov, v sulade
s trendami v Eur6pe sa rozSiruje na hodnotenie cel6ho
procesu textilnej vyiroby. Kriteriii a limity sri stanoven6
zvl65t pre odevy detsk6 a zvldSt pre ostatn6 odevy,
dalej s[ hodnoten6 podlahov6 textilie, textiln6 tapety,
ndbytkov6 textilie, zdclony, 6al0nick6 textflie, textiln6
prik4ivky a podu5ky, matrace, textflie pre domdcnosf,
priadze a nite na uirobu textili i. Limity sf zameran6
najmei na: hodnotu pH vodn6ho vfluhu, obsah form-
aldehydu, obsah taZkfch kovov, obsah pesticidov
a zakazanlich farblv, stdlosti vyfarbenia. bal5ie pod-
mienky sa tfkaj0 kontroly kval i ty odpadovfch v6d,
emis i i  do ovzduSia,  tvorby odpadov a podmienky
balenia vyrobkov.
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Syst6m eko-zna6enia podla zdruienia ECO-TEX

Eko-znadka ECO-TEX je udelbvand medzindrod-
nfm konzorciom najmd pre nasledovnf sort iment
uirobkov: dojdensk6 a detsk6 odevy, spodnd a no6nd
biel izef i ,  ko5ele, bluzky, panduchovf tovar, vrchne
o5atenie, pracovn6 odevy, 5portov6 odevy, postelhd
bielizei, textilie do k0pelhe, koberce, potahov6 textilie,
zdclony, dekoradn6 textilie.

Hodnotenie kval i ty vfrobkov a ich ekologickd ne-
zdvadnost je zaloleni, na posridenI nasledovnfch
parametrov a procesov:
- Slichtovanie,
- od5lichtovanie,
- neprftomnost karcinog6nnych farbiv,
- nepritomnost organickfch prend5adov

obsahujricich chlor,
- nepritomnost zjasfiovacich prostriedkov,
- el imindcia bielenia chl6rnanom, chl6rom,
- limitovanie toxickich substancii,
- vylfcenie upravy biocldnymi pripravkami,
- stdlosti vyfarbenia v pote a vo vode,
- obsah taZkyich kovov,
- obsah formaldehydu a zbytkorni obsah pesticidov,
- vyuZitie recykldcie resp. spdsob likviddcie odpadov.

PODMIENKY OZNAEOVANIA TEXTI LNYCN
vYnoaxov EKo.ZNAEKoU V SLoVENSKEJ

REPUBLIKE

V priebehu r. 1995 z iniciativy Ministerstva Zivotn6ho
prostredia SR boli za6,al6 prdce na priprave technic-
klich podkladov pre vypracovanie ndrodn6ho syst6mu
enviromentdlneho oznadovania vfrobkov, kto4ich vf-
roba, uZivanie a likviddcia po dobe Zivotnosti v maxi-
mdlnej miere zohl 'adiuju zatalenie Zivotn6ho pro-
stredia. Texti ln6 odvetvie bolo vybran6 ako jedno
z piatich uirobnyich odvetvi, v rdmci ktor6ho mali byt
vypracovan6 syst6mov6 podklady na vybranti skupinu
4irobkov pre tuorbu ndrodneho programu enviromen-
tdlneho oznadovania vfrobkov. Uloha bola splnend
schv6lenfm zdsad n6rodn6ho programu, ktory7 Vlada SR
schvdli la na svojom zasadnutf vo februdri 1996.
Smernice pre jednotliv6 4irobkov6 skupiny bud0 vyhla-
sen6 vo Vestnfku MZP SR v priebehu 1. polroka 1996
tak, ako bolo uveden6 v predchddzaj[com prispevku.

Zo Sirok6ho sort imentu text i lnfch vl irobkov pre
vypracovanie zdkladnfch zdsad enviroment6lneho
oznadovania bol vybranyi sortiment postelhej bielizne
z nasledovnfch dOvodov:
- vstupnou surovinou pre vjrobu je bavlna, ktord sa

stdva vel'mi diskutovanou textilnou surovinou
z dOvodu obsahu pesticldov,

- vfrobkov6 skupina postelhd bielizei je predmetom
masov6ho uZitia vSetkfch skupin obyvatelstua
v Slovenskej republike,
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- uveden6 vfrobky prichddzaju do dlhodob6ho
kontaktu s ludskou pokoZkou a ich vlastnosti
priamo ovplyvhuj0 ekol6giu dloveka,

- z hl'adiska kompatibility so syst6mom ekologic-
keho oznadovania v krajindch EU je tdto skupina
rryiznamnd, pretoZe bola vybrand pre prvf etapu
overovania syst6mu v rdmci EU v zmysle naria-
denia EEC/880192 a boli spracovan6 krit6ria pre
udelenie europskej eko-znadky pre tfto skupinu
vfrobkov.

Vo vfrobnfch kapacitdch Slovenskej republiky sa
ro6ne vyrobi v sri6asnosti cca 13,5 tisic km bavlnenej
metrdZe urdenej pre Sitie postel'nej bielizne, uveden6
mnoZstvo predstavuje cca 2 700 lon. Z uvedendho
mnoZstva v priebehu r. 1995 bolo vyrobenfch cca
1 400-1 450 tisic ks sfprav postelhej bielizne. Teore-
ticky je teda moZn6, Ze do kaZdej domdcnosti v SR sa
v pr iebehu roka mOZe dostat  min.  jedna s[prava
postelhej bielizne. Pomerne lalkeje odhadnut mnoZ-
stvo importovanej postel 'nej biel izne od vfrobcov
z Europy resp. inyich krajfn. Vy55ie uveden6 fdaje s0
spracovan6 na zdklade informdcii od dvoch najvd65ich
vfrobcov na Slovensku: Technoconsulting - Texicom
spol .  s  r .o .  prevAdzka RuZomberok a Levi tex a.s .
Levice.

Vfchodiskom pre vypracovanie ndvrhu krit6rif a limi-
tov pre Smernicu ndrodn6ho syst6mu enviroment6l-
neho oznadovania vybran6ho sort imentu text i lnfch
vyirobkov bol i  re6lne podmienky vfroby a platnd
ndrodnd legislativa.

Medzi zdkladn6 poZiadavky bol i  vybran6 z6kony
z oblasti ochrany v6d, ovzduSia, tvorby a zneSkodio-
vania odpadov:
- zdkon 6. 17192Z.b. o Zivotnom prostredi v zneni

zdkona NR SR 6,. 127194Z,.2. a zdkona NR SR 6.
287194Z..2.

- z6kon 6.238/93 Z.z.,klorym sa meni a dopfia
zdkon d. 138/78 o voddch (vodnf zdkon),

- Nariadenie vlddy SR 6.242193Z'2.,ktorym sa
ustanovujrl ukazovatele pripustn6ho stupia
zne6istenia v6d,

- zdkon d. 309/91 Zb. o ochrane ovzdu5ia pred
znedistujticimi ldtkami (zdkon o ovzdu5i) v jeho
0plnom znenipod 6. 31195Z,.2.,

- vyhlaSka SKZP c.407192 Zb., ktorou sa upravuje
zoznam kategoriz6cie zdrojov znedistovania a
zoznam znedistujricich lStok a ich limity,

- zdkon c. 238/91 Zb. o odpadoch v zneni zdkona
NR SR 6,.255193Z,.2.,

- Nariadenie vlSdy 6. 606/92 o nakladanis odpadmi.

Zo Specidlnych poZiadaviek bolo zvaZovan6 zara-
denie sledovania obsahu pesticidov v bavlne. Vzhl'a-
dom na vysok6 ndklady na anal,izy obsahu pesticidov
a pomerne minimdlny podiel bavlny pestovanej bez
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pouZi t ia  agrochemikel i i  bo lo od te j to  poZiadavky
v prvejfdze upusten6. Podobne bola vypustend poZia-
davka na stanovenie spotreby vody a energii. Ddvo-
dom bol i  predpoklady objekt fvneho zhodnotenia
spotreby vody a energie. Technologickf postup vliroby
bavlnenej metr6Ze pre postelhu bielizei je realizovan;i
sribeZne s ostatnfmi textilnfmi sortimentami. Z uvede-
n6ho dOvodu objektfvne stanovenie spotreby vody
a energie nie je redlne.

Ndvrh smernice s krit6riami pre udelenie slovenskej
znadky,,Enviroment6lne vyhovujr ici  vfrobok" pre
kategoriu textilnfch vfrobkov - postelhd bielizen

Vymedzenie kategorie vf robkov:

Postel'nd bielizefi vyrobend z tkanln zo 100 % bavl-
ny. Sfprava postelhej bielizne predstavuje obliecky na
periny a vanku5e a postelh6 plachty. Vfrobok sa dodd-
va v sfpravach pre 1-2 postele, prlpadne s[ predd-
van6 jednotl iv6 kusy. Obliedky sa mOZu zapinat na
gombfky alebo inyim sposobom z ekologicky prijatelhfch
materidlov.

ldentifikdtcia vyrobku: Postel'nd bielizen z plo5nfch
textilif okrem prikrlivok
a pre5ivanyich s[prav.

K6d KP : 17.40.12
Kod JKP: 71 4

Zdkladnd poZiadavky:
Pri vfrobe vybranej skupiny vl irobkov musia byt

splnen6 poZiadavky s0casnej platnej legislatrvy v SR
v oblasti  ochrany vdd, ovzduSia, vzniku a zne5kodno-
vania odpadov, ktor6 boli vySSie uveden6.

S pecifi cke poLi ad av ky:
a) pri technologii vyiroby postel'ndho prddla sa nesmil

pouZfvat nasledovn6 pripravky a farbivd
- syntetick6 Slichtovacie prfpravky, ktor6 nepod-

liehajI biologick6mu rozkladu,
- bieliace pripravky obsahujfice chlor,
- prfpravky pre upravu textfli iobsahujrice

formaldehyd,
- farbivd a pigmenty obsahujtice alebo uvol'iuj0-

ce nasledovn6 karcinog6nne aromatick6 aminy:
para-aminobenz6n
3,3'-dichl6rbenzidin
3, 3'-d i metoxybenzid fn
2,A-diaminotolu6n
3,3'-dich I 6r -4,4' diaminodifenyl6ter
3,3:dimetylbenzidfn
4,4-metyl6ndianilin
4,4' -metyle n bis (2-ch l6ran i I fn)
4,4' -metylen bi s (2-metyl an i I in)
2-naftylam[n
para-ch l6 r-orto-tol u id in
2,4-diaminoanizol
4,4' -diaminodefenyl6ter
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o-toluidin
orto-aminoazotolu6n
4-aminobifenyl
2-ami no-4-nitrotol u6n
o-anizid[n
benzidin

b) farbiva, pigmenty a prend5ade s obsahom taZkfch
kovov prekradujticim nasledovn6 limity:

limit (mg/kg)

50
20

100
250

4
200
100
50

250
1 500

mokrf oter
vo vode

st. 3
st. 3 sTN 80 0143

sTN 80 01 65
sTN 80 01 65

v alkalickom pote st. 3
v kyslom pote st. 3

f) obsah taZkyich kovov (mg/kg uirobku)

arzdn 0,2 olovo 0,2

c) prfpravky s obsahom prchavfch organickyich latok
vySSim ako 5 %

d) odpadovd voda vyp05tana na eOV musi spfRat
nasledovn6 parametre: pH 6,5-9, teplota max.
50 'c

e) vfrobok musi spifiat nasledovn6 kvalitatlvne
poZiadavky:

zmena rozmerov
pri pranf a suSenf 6 % po osnove
sTN 80 0821 4 % po utku
stdlost vyfarbenia pri prani a su5enl
v pranl zmena farby st. 4 STN 80 0146
zapustenie s t . 4
v otere suchyi oter st. 4 STN 80 0139

kadmium 0,1 chr6m 1,0
kobalt 1,0 med' 5,0
nikel 1,0 ortut 0,02

g) obsah formaldehydu 20 mg/kg vfrobku
(met6da Japan Law 1 12)

Overovanie
S p I n e n i e zitkladn'fch poZ i ad avi e k poturd zuj e 2i ada-

tel'o udelenie znadky vo vztahu k technologii vyiroby
prihlasovan6ho vfrobku destnfm prehldsenim.

Spl nen ie Specif ickyich poZi adaviek do ku mentuje Zi a-
datel'o udelenie znadky potvrdenim od doddvatelbv
prfpravkov a farbfv bezpe6nostnfm listom.

Splnenie d'alSich Specifickfch poZiadaviek (para-
metre stdlofarebnosti a obsahu taZkfch kovov) musi
byt preuk6zan6 platnyim protokolom zo sku5ok vyda-
nfm resp. potvrdenlim tuzemskou autorizovanou skri-
Sobfiou (SKFC) pre dan0 skupinu vfrobkov.

Ziadatel'sa sri6asne zaviale podrobit vfrobok, na
ktoryi bola udelenS, zna6ka, ndhodilfm kontroldm zo
strany prlslu5nej SKTC po dobu pouZlvania znadky
a platnosti Smernice.

ZAVER

Program enviromentdlneho hodnotenia a ozna6o-
vania vfrobkov je v mnohlch kraj indch s vyspelou
trhovou ekonomikou samozrejmostou. Vhodne Oopina
vlastnd certifikdciu syst6mov kvality podla noriem radu
ISO 9000 alebo certifikdciu vlirobkov podla platnlich
noriem. Syst6m enviromentdlneho oznadovania v1i-
robkov v krdtkej dobe sa stane sudastou certifikdcie
syst6mov podla noriem radu ISO 14000 - enviromen-
tdlneho managementu.

V podmienkach budovania tuzemskej trhovej ekono-
miky v5ak stdle chyiba vAcSf doraz na osvojovanie si
dobrovolh6ho principu certifikdcie 4irobkov a syst6-
mov. Na prfklade textiln;ich vlirobkov bol v prispevku
dokumentovany prinos pre ochranu zdravia dloveka
a ochranu Zivotn6ho prostredia.

Uveden,i materidl odznel ako predndSka na odbor-
nej konferencii ,,Skrtianie a certifikdtcia" poriadanej na
Tdtloch v dfioch 16.-17.4.1996.

kov

arz6n
kadmium
chrom
med'
ortut
nikel
olovo
antimon
cin
zinok
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zo zAHRANrcruVcn easoPtsov

Stanovenie amin ov z azofarbiv
ITB Veredlung, 41 ,1995, 6. 3, s. 80

Na z6klade Smernice ES e.671548 EEC sa od j fna
1995 musia textilie skfSat na rakovinotvorn6 amlny.
Vfrobcovia, obchodnici a urady su konfrontovanf
s rilohou 4ichlo a spolhhlivo skumat vzorky. Pre tento
ti6elje vhodnd in5trumentdlna chromatografia na ten-
kej vrstve. Tdto umoZfiuje nichle spracovanie velk6ho
mnoZstva vzoriek, bezpedn[ identifikdciu a je spojend
s nlzkymi prevddzkovfmi ndkladmi na jeden rozbor.
Met6dou AMD (Automated Multiple Development) je
moZn6 dokipat v5etkfch 20 aminov v rozsahu PPB,
ktor6 sri v sridasnosti vyhlSsen6 za zakdzan6. Firma
Camag doddva vhodn6 pristroje a k tomu potrebnf
metodu.

Kolo ristick6 charakterizovan ie o pticky dirych,
zafarbenfch kvapalin (produktov) ako stuphov
transmisie X, Y, Z
Tenside Surtaclants Detergentq 32,1995, 6. 4,
s. 34G-346

Medzi farbu produktu a 6istotu alebo kval i tu sa
niekedy oprdvnene, ale vd65inou neoprdvnene kladie
znamienko rovnosti. Svetld farba sa povaZuje vo vSe-
obecnosti za argument predaja. To vedie k tomu, Ze
s[ Ziadan6 st6le svetlej5ie farby produktov a v sulade
s tfm citliv6 metody hodnotenia farieb. Najjednoduch-
Sou, t.j. najlacnejSou stupnicou kvapalfn alebo prfsluS-
nfmi Standardami v tzv. kompardtoroch. Existuje
viacero farebnyich stupnfc. V 6ldnku sa navrhuje pouZit
uZ existujtice, v5eobecne Standardizovan6 normy na
meranie farieb prostrednfctvom objektlvnej modernej
meracej techniky. Nemali  by sa uZ pouZfvat dlsla
farieb, ale len transmisie X, Y, Z.Titto meracia metodi-
ka p lat i  v  podstate pre minerd lne o le je,  tuky,  roz-
p(Stadla, Zivice, tenzidy atd'. Prislu5n6 pristroje su uZ
natrhu. Zazaklad shiZi DIN 53995 resp. EN 1557.

Databanka nehorlhvosti nSbytkovfch kitok
Melliand Textilberichte, 76,1995, c. 9, s. 578

EURAC (European Upholstered Furn i ture Act ion
Council) buduje databanku, ktord poskytuje informdcie
o nehorl'avosti potahov a vfplnkovyich ldtok v r6mci
vfroby daltinen6ho ndbytku. Tdto databanka md byt
f unkdnd zadiatkom roka 1996.

Vfznam r[n pri  kolobehoch materidlu v oblasti
technickfch textili i
Melliand Textilberichte, 76,1995, 6. 9, s. 640-641

Uveden6 sri moZnosti pouZitia resp. vyuZitia textil-
nyich odpadov a zvySkov z textilnyich uirobnfch proce-
sov ako s0 vliroba filamentov, pleten[n, tkanin atd'.,
pridom sa navrhuje ich opdtovn6 vyuZit ie tak na
vfrobu vldken vyznadujticich sa vysokou pevnostou a
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moZnostou pouZi t ia  pre technicke udely  ako a j  na
vfrobu rfn, predimpregnovanlich lamindtov, tvarova-
nfch dielov, tepelno a zvukovo-izoladnyich materi6lov
atd'.  Uvedene st i  rOzne techniky spevhovania run
(termopl astick6 spojovacie prostried ky, chem ick6 s p6-
janie, mechanick6 sp6janie s dodatodnfm syst6mom
niti, mechanick6 spdjanie ihlovanim - postupy Kunit,
Mal iv l ies,  k las ick6 ih lovanie) .  Charakter izovan6 sI
vlastnosti takto vyrobenych materidlov a oblasti pou-
Zitia (stavebnictvo, doprava, drendZne udely, vyroba
ndbytku).

Znilenie po5kodenia vlny pri procese oxida6n6ho
bielenia
Melliand Textilberichte, 76,1995, 6. 9, s. 694-701

Vposlednom 6ase sa uiskumnlci vo zvliSenej miere
zaoberal0 Specidlnou chemickou modifik6ciou vlny.
Vyskti5alo sa mnoho zludenfn s cielbm priaznivo ovplyv-
nit mechanick6, fyzikdlne a chemick6 vlastnosti vlny.
Zistilo sa, Ze pridanim formaldehydu alebo glyoxdlu do
peroxidov6ho farbiaceho kupel 'a sa dajf fyzikdlno-
mechanick6 vlastnosti vlny (pevnost v tahu, taZnost)
zachovat alebo dokonca zlep5it. Stupefi belosti vlny sa
zvfdi, vrstva kutikuly zostane zachovand. V polopre-
vddzkor4ich skri5kach vypracovand metoda tipravy sl'u-
buje moZnost realizAcie aj v prevddzkovom meradle.

Lekdrske text i l ie: Stav a trendy
ITB Vliesstoffe, 41, 1995, c. 4, s. *5

Lekdrske textflie su textiln6 vfrobky, ktor6 sa pou-
1{vaju dasto aj v kombindcii s netextilnlimi ldtkami, na
lekdrsku starostl ivost I 'udI alebo zvierat, ako aj na
ochranu persondlu a zar iadenf  v  medic ine.  Pr i
prfleZitosti veltrhu Interhospital '95 zostavil autor pre
skupinu vyirobkov,,Lekdrske textilie" nasledujtici stav
vfvoja, ktorli bol potvrdenyi aj na vel'trhu Techtextil '95

pre cehi oblast technickfch textfli i:
- rozmanitost vfrobkov;
- mnohofunkcnost;
- nezitvadnost pre Zivotne prostredie;
- kombindcia materidlov.
K niekdaj5im hlavnyim ulohdm ako je napr. v oblasti

operdciiochrana pacienta pred infekciou, sa v posled-
nej dobe stdle intenzivnejSie prirad'uje ochrana perso-
ndlu pred hroziacimi infekciami. Dnes sa v zdpadnej
Eur6pe vyrdba asi 75 % lekdrskych textili i z run, zvy-
Sok sri klasick6 tkaniny a pleteniny so zvy5ujucou sa
tendenciou k Speci6lnym konStrukcidm.

Uhde: Farbenie s nadkrit ickfm CO,
Melliand Textilberichte, 76,1995, d. 10, s. 889

Firma Uhde GmbH vyv inula novf  farb iac i  apar6t
SFD (Supercr i t ica l  F lu id Dyeing) .  Met6da farbenia
SFD vychAdza v tistrety snahdm podnikov textiln6ho
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zo5l'achtovania po znilenfspotreby vody vzhl'adom na
stdle sa zvy5ujf ce ndklady na vodu ako aj sprisfiujfce
sa predpisy o odpadouich voddch. Farbenie PES, PA,
elastanovfch a tr iacetdtovich vldken ako aj PES
mikrovldken bez vody touto technikou sa medzitlim
stalo stavom techniky. Najmai pre PES a PA vyvinula
f irma Ciba Geigy kompletnf sort iment farbiv. Prv6
praktick6 skrisenosti zfskala firma Ammann. Farbenie
s nadkritickym CO2 prebieha analogicky s farbenim vo
vodnfch syst6moch. Rozpu5tacia kapacita nadkritic-
k6ho CO2 zodpovedd mdlo poldrnym rozpuStadlam
a dd sa regulovat volbou vhodnfch tepldt a t lakov.
Popisanf je postup farbenia, reak6nyi mechanizmus, do-
sahovan6 vfsledky, uihody a vyhliadky do budticnosti.

Rezervovanie neplstivo upravenej vlny v zmesiach
vlny s I 'anom
Melliand Textilberichte, 76, 1 995, c. 1 1, s.1 002-1009

Spolodn6 spracovanie r6znych druhov vldken
poskytuje u odevnfch textiliipodetn6 moZnosti varidcii
vzorov. Zmesi vlSken v5ak spOsobujf probl6my, ktor6
vyplfvajf z rozdielnych chemickfch a fyzikdlnych
vlastnosti r6znych druhov vldken. Farbenie zmesi vlny
s I'anom v jednej pracovnej oper6cii vedie dasto k ne-
rovnomern6mu vyfarbeniu jednotl ivfch vl i ikennfch
zlo1iek. Po u Z itim reaktivnych pom ocn f ch p rostried kov
sa podari lo zabrdnit si lnej5iemu vyfarbeniu vlnenej
zlolky v porovnani s I'anom. Pri tom sa pouZilo udinn6
rezervovanie priadze Hercosett pomocou dichl6 rtriaz[-
novych pomocnfch prostriedkov H-10 a H-1 1 , takZe
sa zabrdnilo zapusteniu celulozovfm farbivom Procion
Blau MX 2G. Pre tento proces sf potrebn6 len vel'mi
mal6 mnoZstvd pomocnfch prostr iedkov.
Syntetizovan6 pomocn6 prostriedky sa dajI pouZit
univerzdlne na rezervovanie vodi rdznym ani6nonim
farbiv6m.

E nzf m y- b i o kata I y zfllory v text i I no m zo5 l ac hfova n i
Melliand Textilberichte, 76, 1 995, c. 1 1 , s.1 01 0-1 01 3

Enz'fmy sa dasto nesprdvne povaZuju za aklisi druh
Zivfch organizmov, podobne ako bakt6rie alebo
mikr6by. Enzymy s[ v5ak neZiv6, v prirode sa
vyskytujrice produkty latkovej vfmeny Ziqich organiz-
mov a patria medzi biokatalyzdfiory. Enzfmy p6sobia
5pecif icky len na urdit6 reakcie alebo substrdty.
V poslednej dobe ziskavajti stdle vaid5i vliznam
v text i lnom zo5lachtovanl. Jednfm z hlavnyich
dovodov ich 5irok6ho pouZitia je stdle sa zvy5ujfce
vedomie Zivotn6ho prostredia tak u spotrebitelbv ako
a1 u zAkonodarcu. Okrem toho 5pecif ick6 reakcie
enzfmov poskytuj i l  moZnost r iadenia chemickfch
reakcii tak, aby nedoch6dzalo k neZiadfcim vedlhj5im
reakci6m. V df6nku je danf prehlad r6znych enzfmov
a enzymatickyich procesov pouZivanfch v textilnom
zoSlachtovani (celuldzy, Biof inishing, efekty,,stone
wash" a,,peach-skin", Lyocell, peroxiddzy, pektindzy,
lip1zy atd'.).
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Novf syst6m farbenia firmy Sandoz
Melliand lnternational, 1, 1995, september, s. 204

Optimalizovany syst6m farbenia Optical/Opti f ix
riadenf poditadom vyvinula firma Sandoz AG. VyuZiva
substantivne farbivd Optisal, kor6 neobsahujri kovy.
Maj[ vysokri stabilitu aj pri teplote 130 "C a sti preto na
farbenie zmesi PET/celul6za v jednom kupeli s farbi-
vami  Foron RD. Farb ivd Opt isa l  len min imdlne
zafarbujri odpadov6 vody a pri pldchanl sa podstatne
zniluje spotreba vody. Syst6m je preto vhodnf aj
z hl'adiska ochrany Zivotn6ho prostredia. Z farb[v
Optisal sa neuvolf iuje formaldehyd a vyfarben6
textiln6 materidly sri zdravotne nezdvadn6.

Antimikrobi6lne vl6kna prenikaju na trh
so Sportovfmi odevami
Technical Textiles,4,1995, okt6ber, s. 6

Polyoleffnov6 mikrovldkno Salus je novinkou firmy
Filament Fiber Technology Corp. Pri jeho vyrobe sa
pouZiva ant imikrobia lny prost r iedok Microban,  zd-
bezpe6ujr ici  trvalf  ochranu vo6i 5irok6mu spektru
bakt6rii, plesni a kvasiniek. Z vldkna Salus sa vyr6ba
textflia Microstop s vynikajfcimi hygienickyimi vlast-
nostami, ktord navy5e prepuSta paru produkovanri
telom. Vldkno sa vyznaduje nfzkou tepelnou vodi-
vostou. Je preto vhodn6 na vfrobu hrejivfch odevov,
najmd vrstuenfch. Textilie z vldkna Salus su idedlne
pre extr6mne teplotn6 podmienky. Okrem Sportovfch
odevov sa z neho vyrdba aj spodnd biel izen
a pan6uchoW tovar.

Nehorlhv6 pracovn6 odevy
Technical Textiles, 4,1995, okt6ber, s. 9

Britskd firma B.S.Brown and Son Ltd. roz5irila svoj
sortiment textilil na pracovn6 odevy o nov6 uirobky.
Jednfm z nich je materidl vyrobeny zo zmesi 600/0
Protex-M a 40% bavlna. Vldkna Protex-M japonskej
firmy Kaneka Corp. dod6va textilii odolnost vodi vyso-
kyim teplotdm bez akejkolVek d'alSej fipravy. Tdto
vlastnost je trval l  4 pri  opakovanom prani. Na
pracovn6 odevy je urdenA t iel textf l ia s vysokou
viditel'nostou vyroben6,z PES a bavlny.

Pouiitie technickfch textili i v stavb6ch
oh rozenfch zemetrasen im
Textiles Usaques Techniqueg 2.trimester, 1995, 6. 16,
s .  15 -16

Odolnost stavieb vo6i seizmickfm otrasom sa pod-
statne zvf5i pouZit im kompozitnych stavebnfch
materidlov s technickimi textiliami. Udinn6 v tychto
aplikdcidch sri najmd rf na kladen6 jednlim smerom
a predimpregnovan6 text i ln6 lamindty napr. z uhl i-
kouich vldken. Textilie modifikuju dynamick6, najmd
visk6zno-elastick6 vlastnosti stavebn6ho materidlu.
Vdzbov6 vldkna ovplyviujf  mechanizmus vzniku
a 5irenia trhlin a zvy5uj0 deforma6n0 energiu staveb-
n6ho materidlu. Vfhody pouZitia technickfch textili i
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dokumentuju visledky testov aj praktick6 skusenosti.

Netkanf materi6l vyrobeny bez preSivacej nite
Tekstifnaja PromySlennosf, 1995, c. 9-10, s. 37

N ovu techn olog iu vyiroby odevn ickych ui pl n kovlich
materidlov vyvinuli v jerevanskom NPO. Su zhotove-
n6 zo zmesi 85% regenerovanej vlny/ 1 5% PAN vldk-
na. Nespeviujti sa beZnfm sposobom t.j. pre5ivanfm,
ale impregn6ciou v 5 percentnom roztoku polyvinyl-
alkoholu ziskan6ho z odpadovyich vOd z text i lnej
vfroby. Polyvinylalkohol je hydroskopickf a odolnli
vodi chemikaliam. Valtelin vyrobenf novou metodou
m6 lep5ie fyzikdlno-mechanick6 vlastnosti  ako
tradidnf polovlnenf materiSl pouZivanf v odevnictve
pre viplnkov6 ucely a vyhovuje norme GOST 18-273-
80. Jerevanskf NPO rieSi aj d'alSie projekty zameran6
na vfvoj ekologickfch textilnfch vyrobkov.

Ekologick6 normy sp6sobuju problemy
vfrobcom textilu a odevov v USA
Textile World, 145, 1995, 6.10, s.1 8

Hoci vfrobcovia odevov v USA podporuju trend
smerujrici k zavddzaniu technologii prijatelhyich z hlh-
diska ochrany Zivotn6ho prostredia a k vfrobe eko-
logicky Setrnfch vfrobkov, dostdvajf sa v d6sledku
zavddzania medzin6rodnfch noriem do nepriaznivej
situdcie. Niektor6 Stdty tot iZ vyuZivajf  ekologick6
normy ako mimotari fn6 bari6ry, ktor6 im pomdhaju
chr6nit domdcich nirobcov pred zahrani6nou konku-
renciou. Vfrobcovia textfli i a odevov z USA sa citia
dotknuti lym, 2e neboli prizvanf k stanoveniu krit6rif pre
eko-zna6ku, ktord sa md udelbvat na tridkd a postelhu
bielizei. TaktieZ vystupujti proti prijatiu dvoch verzi(
noriem ISO 14 000 - prisnej5ej pre vyspel6 Staty
a l iberdlnejSej pre rozvojov6 kraj iny. Medzindrodn6
ekologick6 normy maju podl'a nich vychAdzal z redlnych,
vedecky zd6vodnenlich poZiadaviek a nesmu zuihod-
fiovat jednu krajinu pred druhou.

Revolu6n6 novinka v oblasti izoladnich materi6lov
Textile World, 127, 1995, 6.1 1 , s.72-74

Prevratnou novinkou firmy Gateway Technologies
(USA) sri izola6n6 materidly povrstven6 zapuzdrenlimi
mikrodasticami, u ktonich dochddza v dosledku zmeny
teploty k tazovej premene. Objemn6 izoladn6
materidly zabranujfce uniku tepla do okol i t6ho prie-
storu sa vd'aka novej technol6gi i  nazvanej Outlast
mOZu nahradit tenkou I'ahkou netkanou povrstvenou
textiliou s rovnakymi u6inkami.Znilenie hrubky izolad-
n6ho materidlu vedie nielen k fspore surovin, ale aj
k vd65iemu komfortu nosenia najmti pri  zvyiSenej
fyzickej ndmahe. Povrstven6 textilie sa budri pouZivat
napr. na vfrobu Sportovfch alebo pracovnlich odevov,
spacich vakov a pod. Materidly, u ktoryich dochddza
kflzovej premene: henikosan, ikosan, nonadekan,
oktadekan, heptadekan a in6.
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Syntetick6 vldknit6 priadze ako noside pre bakt6rie
v 6isti6k6ch odpadovfch v6d
Technical Textiles, Vol. 39, January 1996, p. E12.

Je zndme pouZitie textilnlich materidlov zo syntetic-
kfch vldken ako nosidov pre biologick6 procesy, pre-
biehajfce pri distenf odpadovfch v6d. PouZivan6 srj
r6zne utvary, ako st i  ekopdsky alebo trojrozmern6
ekobloky s cylindrickou konfigurdciou. Zo syntetickfch
vldken sa pre t ieto f6ely pouZivaju vldkna z PYC,
PET, PA 6, PP alebo akrylov6 vldkna.

Sudasn6 trendy pre textiln6 PP vl6kna v z6padnej
Europe
Chemical Fibers lnternational,45, No. 5, 1995, p. 338.

Je zvld5tnostou, Ze napriek vSetkym probl6mom,
ktor6 zapridinili pokles vfroby a spotreby vldken vo
svete, PP vldkna zaznamen6vajf neustdly ndrast, a to
6-7 % ro6ne.  Oblast i  pouZi t ia  PP v ldken,  najmi i
v poslednlich troch rokoch s0 nasledovnti:

-  prudkyi vzrast apl ikdcie PP vldken v zdravot-
nictve a vo vrchnom o5ateni,

- men5i ndrast aplikdcie v geotextilidch, agrotexti-
lidch a kon5trukcnfch textili6ch,

- pokles v priemysle podlaho4ich krytin, ldn a vriec.
Odakdva sa d'alSi ndrast vfroby PP vl6ken vd'aka

dostupnost i  surov iny,  jednoduchost i  a  ekologie
procesu a relatlvne nizkej ceny vldken.

Produkcn6 linky na vyrobu polyesterovych
vlAken z regenerovanfch f l iaS
Chemical Fiber lnternational,45, No. 4, 1995, p. 320.

Spracovanie plasto4ich odpadov na textiln6 vldkna
je ndrodn6 avyladuje urcitu kval i tu polym6ru, ktoru
poskytuju iba recyklovatel'ne polyesterov6 fl 'a5e. Celf
proces pozostdva z viacerfch stupiov: recyklovanie
f I iaS, homogenizAcia vlociek, ich usklad nen ie, zvldkno-
vanie a ndsledn6 spracovanie v l6ken.  V c ldnku su
popisan6 vySSie uveden6 Stedie procesu. Na obrdzku
je uveden6 technologickd sch6ma produkcnej linky na
vfrobu polyesterovych vldken z recyklovatel 'n6ho
fl'a5ov6ho polym6ru.

Zlep5en6 farbenie PP vo hmote
Technische Textilien, November 1995, s. 173.

Na K'95 predstavi la Huls AG, Marl po prvfkrdt novy
druh nosida pigmentov k farbeniu polypropyl6novfch
vldken. Vestowax P 930 je vzhladom na svoju zna-
Sanlivost s polypropyl6nom a na vynikajuci disperznf
fdinok obzvld5t vhodnlT ako nosnyi material pre farbe-
nie tfchto vldken. Prietrhy sp6soben6 pigmentovlimi
aglomerdtmije moZn6 uplne vylti6it, pretoZe nedochd-
dza k upchdvaniu f i l t rov taveniny zv ldknovacieho
extrfdera. Huls uddva, Ze vysokou farbiacou vykon-
nostou je moZn6 s Vestowaxom znftil koncentrdciu
pigmentov a farebnd bri lantnost dokonca stfpne.
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Syntetick6 vl6kna novej genericie
Texti le Month,1995, 6.1 1 , s.25-27.

NoW PESh Polyloft farbitelhf pri beZnyich teplotdch
(98 "C) a beZnom tlaku vyvinula fa Toray Ind. Hodvab
je moZn6 farbit aj na zariadeni pre farbenie PAD tefiilif,
dd sa farbit aj v zmesi s prirodnfmi vldknami bez straty
vlastnosti .  Americki i  fa Fi lament Fiber Technology
Corp. vyrdba PP hodvdb Salus, u ktor6ho je do poly-
m6ru zabudovanf antimikrobidlny prostriedok Microban,
zabezpeCuj0ci trvalf ochranu vodi Sirok6mu spektru
bakt6ri i ,  pl iesni a h[b. Vldkno je ur6en6 hlavne pre
o5atenie pre aktivny Sport.

fzof adnf materi6l zo 100 % PET vl6ken
Technical Textiles, Vol. 39, January, p. E5.

Firma Sandler Vl iesstoffe GmbH a Co. KG vo
Schwarzenbachu v Nemecku vyvinula novf izoladnf
mater id l  na bAze 100 % PET v l6ken.  Jednd sa
o termopojen6 r[na, ktor6 sa vyznadujt i  dobrou
rozmerovou stabilitou a su vhodnd ako stre5n6 izolad-
nd materialy. Srl recyklovatelh6 g dostatodne nehorla-
ve aj bez dodato6nfch tiprav. Dalej je vyvinuli novf
netkanl i  materiSl pre masky, kto16 sa vyznadujt i
zjemnenlim omakom a vysokou sorpciou vlhkosti .
VyuZitie je predov5etkfm v hygienickom sektore.

Priprava celul6zovfch vl6ken z komplexnfch
zlucenin celul6zy a zinku
Textile Technology lnternational, 1 996, s. 19.

Vysokopevn6 celul6zov6 vldkna mOZu byt pripra-
ven6 z celulozy o nlzkom polymerizadnom stupni, a to
cez tvorbu komplexov s obsahom zinku, ndslednou
koaguldc iou celu lozy v  a lkohole a or ientdc iou
mofekulovej Struktfry pred regenerdciou celulozy.
V pr iebehu procesu nedochddza k degraddci i
celulozy, ktor6 mOZe byt potom recyklovand. V 6l6nku
je popisanf princip tuorby vl6kna, jeho z6kladn6 vlast-

nosti a principy metod pouZivanfch na hodnotenie.

Mykan6 lhhden6 netkan6 textilie a rf na
zo zmesnfch vl6ken
Technical Textil, Vol. 39, January 1996, p. E4.

Medzi zndme obchodnd znadky AMOCO texti l i i
patria nasledovn6 produkty: ProFleece, ProWeb,
MyPex, ako aj mykan6 I'ahden6 netkan6 textilie z poly-
propyl6nu a zmesn6ho rfna z visk6zovfch vldken
a polypropyl6nu. Netkan6 textilie pre hygienick6 aplikd-
cie majf hydrofilnu alebo hydrof6bnu fpravu. Najnov5ie
inovovan6 produkty s[ aplikovan6 v detskej hygiene.

Vysokonfchlostnf zvldkfr ovaci stroj : bud ucnosf
viskozovich nekonednfch priadzi
Man-Made Fiber Year Book (CFl), 1995, p. 46.

Popisanyi je vysokoryichlostn,! zvkakfiovaci stroj pre
visk6zov6 vldkna, vyvinuty v Taliansku u firmy NOY
Vallesina. Jednd sa o stroj HSS, ktoni je modul6rneho
charakteru a v zdkladnej verzii md 120 pozicii. Stroj
dovol'uje pripravovat mikrovldkna i vldkna o vysokfch
dlZkouich hmotnostiach. O stroje tohoto typu je vo svete
velkri zdujem. V dldnku je uvedend sch6ma stroja HSS.

Optimaliz6cia PP striiovfch vl6ken o nizkych
dlZkovfch hmotnostiach
Man-Made Fiber Year Book (CFl), 1995, p.62.

V dlSnku sa popisuje kr6tka zvldkiovacia l inka
s ndzvom SUPERSTAPLE ll na pripravu polypropyl6-
noqich striZorryich vldken s nizkymijemnostami, ktoru
vyvinula a pon0ka talianska firma Fare Spa, Fegnano
v Oloni. Linka umoZiuje pripravit PP striZov6 vldkna
so zlep5enfmi termopojiuimi vlastnostami pre ndsled-
nf prlpravu netkanfch textili i. V dldnku je uvedenli
schematicki nddrt linky SUPERSTAPLE ll. Linka je
vyuZitel 'nd pre zvldkf iovanie PET i PA 6 a bola
vystavovan6 na ITMA '95 v Mildne.
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PATENTY

Viroba viskozov6ho hodv6bu
BE 1 007 091
Majitel': Birla Research lnst. for Applied Sciences
D 01 F 2/08

Vfroba viskozov6ho hodvdbu, vyznaduj[ceho sa les-
kom, zr,ni5enou mdkkostou a priednym rezom vo forme
C, zahr'fia vfrobu alkalicelulozy za osobitnfch podmie-
nok a zvldkiovanie do zvldkfrovacieho kilpel'a bez obsahu
Zn soli a obsahujfceho

H2SO46,6 aZ 12o/0, AI2(SO4)30,3 aZ 2,0 % a NarSOo
18 aZ 26 %. Vldkna sa potom dlZia, regenerujf , desulfu-
rizujti, bielia a su5ia konvendnfm sp6sobom. PouZitie
sfranu hlinit6ho ako retard6ra namiesto slranu zinodna-
t6ho vo zvldkiovacom kupelije ekonomickej5ie, netoxic-
k6 a eliminuje znedistenie v6d a vznik Zn obsahujtrcich
usadenin na zariadeni.

Vf roba nizko f i bri I uj ricich roztokovo zvl6knenfch
celul6zovfch vl6ken
wo 2 082/95
Majitel': Lenzing Aktiengesellsch aft
D 01 F 2/00

Vfroba je zalolend na extr0zii roztoku celul6zy v ter-
cidrnom aminoxide cez otvory hubice a priechodom extru-
dovanfch vldken pod napdtim cez vzduchovil vrsUu a do
regeneradn6ho kripela, takZe maximdlna hodnota virazu
51,4 + 0,033D + 1937 M'-  7 ,18T -  0 ,094L -  2 ,50 F +
O,O41F? je 10, pridom D - priemer otvoru hubice v m, M -
prietok roztoku v g/min, T- jemnost filamentu v dtex, L -
dlZka vzduchovej vrstvy v mm, F - vlhkost vzduchu vo
vzduchovej vrstve v g vody na kg vzduchu za predpokla-
du, Ze dlZka vzduchovej vrstuy je nad 30 mm.

Met6da na vlirobu dimetyltereftal6tu
cN 1 084 1ff i lgq
Majitel': Tianjin Petro-Chemical Co, China Petro-Chemi

cal Corp.
c 07 c 69182

Proces zahffiaoxiddciu p-xyl6nu stladenfm vzduchom
ako oxidacnfm cinidlom a Co(OAc)2, Mn(OAc), ako
katalyzdtormi pri 140 a2165 "C a 0,6 a20,7 MPa, esteri-
f ikdc iu s  CH3OH pr i  250 "C a2 260'C a2,3 a22,5 MPa,
od strdn e n ie kataly z1to rov d esti I dci o u, ch I ad e n i e po mocou
pridania CH3OH a kryStalizdciu pri40 r 10 "C, pre ziskanie
dimetyltereftaldtu, su5enie f[kanfm hor0ceho Nr alebo
rektifikdciu pre zfskanie produktov a recykldciu matecnej
kvapaliny do oxidacn6ho procesu. KryStalizacia md vfiai-
nost 38,2 % a 4islednd distota produktu je 99,9 %.

Vfroba polyesterov'fch vl6ken s vysokou pevnostbu a
modulom a nizkym zmr5tenimza horuca
JP lAl 1737121s5
Prihlasovatel': Asahi Chemical lnd.
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D 01 F 6/62
Tieto vl6kna su pripravovan6 taveninovfm zvldkno-

vanlm polyesterov s l imitnou viskozitou 0,9, precho-
dom vldken cez zahriatu kol6nu obsahujricu polyester
rozk ladaj ic i  p lyn,  odtahom v ldken.  pr i  a lebo nad
rfchlostou krdkovitej deformdcie a dlZenim v stlade-
nej kvapaline od teploty sklen6ho prechodu po teplo-
tu mAknutia vldken na menej ako 95 % maximdlneho
dlZiaceho pomeru. Vldkna s0 pouZitel 'n6 pre spevio-
vanie plastov, pneumatik a pdsov.

Kontinu6lny proces taveninov6ho zvl6kfiovania
monofilov a zariadenie prei
EP 649 920
Majitel': Bayer A.G.
D 01 D 5/16

Proces prlpravy monofilov priemeru 60 ai 500 mikronov
zahfna optimalne chladenie vyzvldknenyich vldken pod
hubicou, chladenie vldken v kvapalnom m6diu pri teplote
od -10 "C do 150 "C, oddelenie kvapaliny od vldkna, 0pra-
vu vldken , zr62anie, fixdciu a navfjanie vldken pri ryTchlosti
600 aZ 4000 m/min. Monofil mOZe byt napr. z polyamidu 6.

Polypropyl6n produkovanf pomocou degrad6cie
elastom6rneho polypropyl6nu peroxidmi
DE 4 321 529
PCD Petrochemie Danubia Deutschland GmbH
c 06 F 10/06

Makk)t elast ickf polypropyl6n s niZ5ou viskozitou
taveniny je produkovanli zahriatim elastom6rneho poly-
propyl6nu s nizkym indexom toku alebo zmesl elasto-
m6rneho PP s beZnyimi propyl6no4imi polym6rmi, volitel-
ne obsahuj0cimi plnivd a aditiva, s organickymi peroxidmi.
Extrfziou napr. prd5kov6ho elastom6rneho PP s indexom
toku pod 0,01 g/10 min., modulom 42,8 MPa a taZnostou
do pret rhu 131 %, obsahujuceho 0,18 % Perkadoxu
14 SFl, ddva polym6r s lT 15,5 g/10 min, modulom 23,5
MPa a taZnostou 845 %.

Kontinu6lne zvl6kfiovanie polyamidovfch vldken
RO 1 04 344
Comb. de Fibre Sintetice
D 01 F 6/60

Kontinudlne zvl6knovanie granul6tu s max. obsahom
vlhkosti 0,3 % prebieha po tavenf v O-zonovom extnideri
spolu s 1,8 % aditiv pri 225 a2 250 "C. Na vldkno sa
aplikuje 0,8 aZ 1,5 o/o prepardcie a diZi sa na stupen
1 : (3-4) medzi prvfm a druh;im blokom, na stupei
1 : (1-2) medzi 2. blokom vyhrievanfm na 100 aZ
130 'C a 3. blokom vyhrievanfm na70 a2130 "C. Navija
sa pri  2500 aZ 3000 m/min. s relaxdciou 5 %. Proces
umoZiuje pripravovat polyamidov6 vldkna na zariade-
niach urcenyich pre polyestery.
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