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The Zeta Potential of Polypropylene Fibres Modified
by Polyamides

V. Prchal, B. Havl inovS, P. Hodul, A. Marcin6in

Faculty of Chemical Technology, Slovak Technical University, Radlinsk6ho 9,
Slovak Republic SK- 812 37 Bratislava

The aim of this work is to investigate the changes in zeta-potential of polypropylene (PP) fibres
after blending of PP with polyamide 6 (PA 6), and after dying of blended fibres PP/PA 6 with the
disperse dyes. The observed zeta-potential values are dependent on dyeing, due to the dye
presence in the fibre surface layer.

In dieser Arbeit wird die Zeta-Potentialdnderung von Polypropylenfasern infolge der Vermischung
des Polypropylenes mit dem Polyamid 6 und des Nachfdrbens dieser Vermischfasern PP/PA 6
mit den Dispersionsfarbstoffen untersucht. Es wurde festgestellt, dass die Werte des Zeta-Potentials
durch Fdrben beeinflusst sind und weisen, dass sich ein Teil des Farbstoffes in den oberfldchigen
Schichten der Fasern befindet.

l l  e  no i l  pad ome 6  uno u3yqeHo I r3 rLeH,eHl re  3er rLa-nonLeHquaJ,La  no . rL t t ,ueptLbr  x
BonOEOI t  0  CJLggCtnqU 'e  c rne lu l "LqaH"u f l  nOJLunpOnUJLeH,a  c  nO l ,Lua .MugO.U 6  u  Epa tueHU,n
cnLeruurae .Mbtx  oo"LoEo tL  PP/PA 6  gucnepc tLb r tLU Epacu tnennJwu.Eu i to  ycna tLo0neH, tLo ,
q ' n O  E p a r u e t L U e  O E A 3 h l B A e l n  G n U f l t L U e  I L A  B e n I " L q U l L L I  3 e l r L A - n O I n e H U , U A n A ,  E O m O p b l e
TLOEOSbtBAnnL ,  \ , t rLO lACnLb  hpacumena  Haxoqurnc f l  B  nosepxHoc tn rub rx  cJLonx  BonoEILa .

V tejto prdci sa sleduje zmena zeta-potencidlu polypropyl6novfch vldkien ndsledkom zmesovania
polypropyl6nu s polyamidom 6 a farbenia zmesnlch vl6kien PP/PA 6 disperznfmi farbivami.
Zisti lo sa , Ze hodnoty zeta potencidlu sri ovplyviovan6 farbenfm a poukazujri na to , 2e dast
farbiva sa nachddza v povrchovfch vrstv6ch vldkien.

INTRODUCTION

Interactions between fibre-forming polymers and
aqueous solutions or dispersions of dyes and chemi-
cal auxi l iar ies depend on many parameters. Among
them electrical properties of the fibre surface that in-
f luence the potential gradient in the electr ic double
layer (Fig.1) as well  as the density of charge on the
interface of solid surface and electrolyte solution or
in plane of shear play an important part.

Fibres are negatively charged due to formation of
electric double layer on the fibre surface comprising
of ions in the surface and a halo consist ing prima-
ri ly of opposit ively charged ions-counterions sur-
rounding the fibres to establish electroneutrality.

The potential at the plane of shear or slip, namely,
the plane which separates water of hydration from
free water, is the electrokinetic or zeta potential. lt
does not include Stern layer but only that part of
Gouy layer which l ies outside the hydration shel l .  l t
is usually somewhat smaller than Vo [1-3].

To study the electrokinetic properties of polymer
surfaces it is useful to use the method of current po-
tential.

The zeta potential is significantly influenced by pH
of the solution because hydrogen and hydroxyl ions
are quite appreciably adsorbed. In case of hydrogen

ions the relat ive high adsorption results from their
very small radius while the hydroxyl ions adsorptivity
or ig inates f rom high d ipole moment .  Another  possi -
bi l i ty of creation of surface charge is the dissocia-
tion of functional groups in the surface of polymers

0  D i s tonce  f r om su r foce

Fig. 1 Schematic representation of the electric double layer and
the characteristic potentials.
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[4]. Counter ions are removed from the surface by
streaming. This is caused by reciprocal relat ive
movement of solid and liquid phase so part of coun-
ter ions which cause only part ial  compensation of
the surface charges are removed and the surface
of polymers is electr ical ly charged. Temperature in-
f luences the zeta potential only to a small  extent.

The zeta potential depends on the chemical struc-
ture of fibres, surface polarity, surface porosity and
interaction with water. The condition of fibre prepa-
rat ion, impurit ies, addit ives and f inishing agents in-
f luence the zeta potential signif icantly.

Jacobasch t5] measured the zela potential of
acryl ic f ibres in KCI solut ion. He found out that the
greater porosity of f ibres the smaller zeta potential,
i t  r ises with raising polari ty of monomer structural
uni t ,  e .g.  the more hydrophi l ic  polymer the lower
potential.

The author stated that introduction of ionic groups
to the polymer does not always inf luence the zeta
potential unambiguously.

lnfluence of dyes with sulpho groups on the zeta po-
tential changes of cotton was studied by Espinosa [6].

This work deals with measurement of zeta poten-
t ial  of polypropylene f ibres blended with polyamide
6 and it is changes due to dyeing with disperse dyes.

EXPERIMENTAL

In this work polypropylene f ibres, polyamide 6 f i-
bres and composite fibres of polypropylene/poly-e-
caprof actam 70130 were used.

The composite fibres were dyed with disperse dye
Ostacet Yel low E-LsR (Ostacolor lnc.) (C.l .Disperse
Yellow 23) in the concentrat ion ranget 0.4ok,10/o,2o/0,
2.2%, (wi thout  carr ier ) .

( , . )  N

Other disperse dye used was Ostacet Blue E-LR
(Ostacolor  Inc. )  (C. l .Disperse Blue 56) ,  in  the con-
centrat ion range: 0.2%, 1%, 2o/o, 2.20/o (without car-
rier), 2oh (with carrier).

O H  O  N H Z
i t i

Z-.; \z\
' l

\--Y--vz-
NHZ O OH

Samples were dyed by exhaust dyeing in the labo-
ratory equipment Ahiba Turbomat at boiling tempera-
ture. Dyeing experiments were performed with and
without the carr ier (Sarapol DL, CHT Tubingen).
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The final colour of the samples was evaluated from
the reflectance curves using lCS-Texicon instrument.

Final ly, both wet and dry rubbing fastness were
evaluated according to CS Standards 800139 ( lSO
1 05-X1 2-1978).

The zeta potential was measured on the EKA (A.
Paar company, Austr ia) in the 1O-4 M KCI solut ion at
var ious pH using 0.2 M HCI and 0.2 M NaOH, re-
spectively.

RESULTS AND DISCUSSION

On of the regions where blended f ibres can be
appl ied is  dyeing of  polypropylene f ibres.  Pol -
ypropylene f ibres are dif f icult  to dye since they are
highly crystal l ine, hydrophobic and hence don't  swell
in aqueous system. That 's why the polypropylene
fibres are spun dyed to large extent. This l imits the
use of polypropylene in text i le art icles the market-
ing of which determines quick response to fashion-
able shades.

Dyeabil i ty of composite f ibres is based on dyeing
of polyamide component. The use of interfacial rea-
gent [9] enables to prepare a composite mixture
which can be spun without dif f icult ies. Polyamide
being uni formly d ispersed wi th in the mass of  the
composite enables the exhaust dyeing of the f inal
material with disperse dyes. The ref lectance curves
of original f ibres and dyed ones are shown in Fig. 2

OSTACET YELLOW E-L5R
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Fig.2 Reflectance curves: 1 - PA 6, undyed, 2 - PP, un-

dyed, 3 - PP/PA 6, undyed, 4 - PPIPA 6, undyed,
treated in bath of carrier, 5 - PP/PA 6, Ostacet Yellow
E- LsR, conc. 0.4 o/o, $ - PP/PA 6, Ostacet Yel low E-
LSR,  conc.  1 .0  o /0 ,7  -  PPIPA 6,  Ostacet  Yel low E-LSR,
conc. 2.0 o/o, $ - PP/PA 6, Ostacet Yellow E-LSR, conc.
2.2 o/o.
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Fig. 3 Reflectance curves. 1 - PA 6, undyed, 2 PP,

undyed, 3 - PP/PA 6, undyed, 4 - PPIPA 6, undyed,
treated in bath of carrier, 5 - PP/PA 6, Ostacet Blue
E-LR,  conc.  0 .2  oh,6 -  PP/PA 6,  Ostacet  B lue E-LR,
conc.  1 .00h,7 -  PP/PA 6,  Ostacet  B lue E-LR,  conc.
2.0o/o,8  -  PP/PA 6,  Ostacet  B lue E-LR,  conc.  2 .00/0,
carr ier.

and 3. From the curves it may be noted that there
is a ref lectance minimum for yel low at 400 nm and
for the blue at 640 nm, the reflectance being shifted
to lower values with increasing dye concentrat ion.

The use of carrier in dyeing process with Ostacet
Blue E-LR of 2% w. concentrat ion (Fig. 3, curve 8)
is connected with only small increase of degree of
saturation uptake.

Colour deviat ion AE (ClE Lab) was 0.7.
The zela values at various pH are shown in

Fig. 4, 5, 6. The negative zeta potential of original
PA 6 fibres is higher than that of polypropylene ones
(Fig. a). Polypropylene f ibres compounded with PA
6 exhibit the zeta potential values between that of
lOOo polypropylene and PA 6 respectively. This is
probably due to higher adsorption of hydroxyl group
on the polyamide component. Inf luence of the car-
r ier in case of blended f ibres is connected with di-
minishing values of zeta potential what could be ex-
plained in terms of porosity changes. The phenom-
enon was first observed by Jacobasch [5].

Let's see the relation between dyeing with disperse
dyes and the value of electrokinetic potential (Fig.
5, 6). lt 's obvious that the raising concentration of
dye leads to decrease of the zeta potential. Dyeing
with Ostacet Blue E-LR with the equal concentra-
lion (2%, Fig. 6) shows the influence of the carrier.

The relative decrease of zeta potential can't be
ascribed to higher depth of dyeing in case where the
carrier was used but rather to the simultaneous in-

pH

Fig. 4 The zeta potential of f ibres as a function a pH in KCI
solut ion (non dyed f ibres): O PA 6, O PA/PA 6, A PP/
PA 6 treated in the in the bath of carrier. I PP.

f luence of the dye and the carr ier. The observed
changes of the electrokinetic potential of dyed sam-
ples result from changes of surface properties as a
consequence of dye molecules localised the surface
layers. This statement can be also supported by the
values of  rubbing fastness (Table 1) .

OSTACET YELLOW E_LsR

pH

Fig. 5 Zeta potencial of blended fibres (PP/ PA 6) as a func-
t ion of pH in KCI solut ion (Ostacet Yel low E-LSR):
O undyed, n Ostacet Yellow E-LSR, O.4 o/0, A Ostacet
Yellow E-LSR, 1.0 o/0, O Ostacet Yel low E-LSR, 2.0 o/o,

O Ostacet Yel low E-LSR, 2.2o/o
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Table 1 The rubbing fastness of blended f ibresOSTACET BLUE E_LR

2 4 6 8 1 0

pH
Fig. 6 Changes of zeta potential of blended f ibres dyed with

Ostacet Blue E-LR, O undyed, O Ostacet Blue E-LR,
O.2%, A Ostacet Blue E-LR, 1.00h, tr  Ostacet Blue E-
LR, 2.0%, I Ostacet Blue E-LR, 2.00/0, (dyed with car-
r ier)

CONCLUSION

The polypropylene f ibres blended with polyamide
6 exhibit  higher values of electrokinetic potential.
Dyeing with disperse dyes decreases the zeta po-
tential values. The carr ier has the same inf luence.

Interakcie medzi vldknotvornlimi polym6rmi a vod-
nfmi roztokmi, resp. disperziami zo5lachtovacich
prostr iedkov zdvisia okrem in6ho od elektr ickfch
vlastnosti  povrchu polym6ru, kto16 ovplyviuju
hodnoty potencidlov6ho spddu v elektr ickej dvoj-
vrstve, (obr.1) ako aj hustotu ndboja na fdzovom
rozhrani, popr. na rozhrani roviny stierania.

Zdporny povrchovf naboj polym6rov je vo vodnfch
roztokoch kompenzovanli kladne nabitfmi protionmi.
Elektricky nabit6 dastice su obklopen6 ndbojovlim
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Dye conc., (wt.%) 
Rubbing Rubbing

dry wet
Sample

5

4-5
4

3-4

5

4-5
4

3-4
3-4

t4
l<
t{

\;

1 .

2 .

3 .

4 .

5 .
6 .

7 .

- c

Ostacet Yellow

E-L5R

Ostacet Blue

E-LR

0.4
1 . 0
2 .0
2 .2
4 .2
1 . 0
2 .0
2 .2

2.2 (carrier)

B ,

9 .
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oblakom, ktorli sa pri relatfvnom pohybe odstraiuje
st ieranim. Vznikd tak elektrokinetickf fenomen,
vfsledkom ktor6ho je vznik ndboja 6astice, tzv. zeta-
potencidl.

Elektrickf ndboj na rozhtanf medzi tuhou l6tkou a
roztokom elektrolytu je vfsledkom adsorpcie i6nov
z okolit6ho prostredia na povrch alebo disocidcie
funkcnfch skupin polyelektrolytov. Hodnota zeta-
potenci6lu je urdovand potencidlom v rovine
stierania, kde sa proti6ny odstrahujti z povrchu tuhej
ldtky v dOsledku prudenia kvapaliny [1-3].

ZETA POTENCIAL POLYPROPYLENOVVCN VLAKIEN
MODIFIKOVAruVCN POLYAMIDMI.

Prchal  V. ,  Havl fnovd B. ,  Hodul  P. ,  Marc in6in A.

Chemickotechnologickd fakulta STU, Radlinsk6ho 9,
812 37. Bratislava, Slovensko



Elektrokinetickf potencidl si lne zdvisf od pH
prostredia ndsledkom adsorpcie vodikolnich a hydro-
xylovSich i6nov. V pripade vodlkovlich i6nov je ich
vysokd adsorp6nd schopnost sp6sobend malfm
polomerom, ktorf umoZiuje, aby sa pribl iZi l i  bl izko
k povrchu tuhej tdzy, kfm u hydroxylovfch i6nov je
to dan6 velkfm dipolovlim momentom [4]. Teplota
ovplyvf iuje nameran6 hodnoty zeta-potencidlu iba
nepatrne.

Zeta-potenci6l vldkien z6visl od ich chemickej
Struktury, polarity povrchovej vrstvy, p6rozity povrchu
a interakcie s vodou. Zeta-potencidl preto zdvisi od
podmienok procesu pripravy vldkien a je ovplyvio-
vanli ne6istotami, prisadami a apreta6nyimi prostried-
kami.

Jacobasch [5] pri  merani zeta-potencidlu na poly-
akrylonitr i lovfch vldknach v roztoku KCI zist i l ,  Ze
zeta-potencidl:

- sa zniluje s porozitou vldkien,
- so stupajucou polari tou monomeru vrasta,
- je tlim niZSf, cfm je vySSia afinita vldkna k vode,

Autor poukazuje na to, Ze zavedenie ionovfch
skupin do vldkna nie vZdy spOsobuje zvyi5enie zeta-
potencidlu. Pri  vySSom obsahu ionovl ich skupin sa
moZe zeta-potencidl zniloval, ako d6sledok vzrasta-
j fcej hydrofi l i ty vldkien.

Na zmeny zeta-potencidlu vldkien 0cinkom farbfv
poukazal Espinosa [6], ktorli sa zaoberal Studiom
vplyvu sulfoskupin pri tomnfch v molekule farbiva na
zeta-potencidl bavlny.

V na5ej prdci sa posudzovali nefarbene PP a PA 6
vldkna a vldkna zo zmesi PP/PA 6.

Vldkna zo zmesi PP/PA 6 sa farbi l i  disperznl imi
farb ivami  zo sor t imentu f i rmy Ostacolor  a.s . :
Ostacetovd Zlta E-LSR (C. l. Disperse Yellow 23) s
koncentrdciou vyfarbenia 0,4 o/o, 1%,2 o/0,2,2 % (bez
prendSada) a Ostacetovd modrd E-LR (C. l. Disperse
Blue 56). s koncentrdciou vyfarbeni a 0,2 o/0, 1o/0, 2 o/o

(bez prenS5ada), a 2 % s prena566om.
Farebnost sa hodnoti la meran[m ref lektancnfch

kriviek na zariadeni |CS-Texicon. Stdlosti vyfarbenia
v otere bol i  hodnoten6 podl 'a eSN 80 0139 ( ISO
1 05-X1 2-1978).

Zeta-potencidl sa meral na zariadeni EKA, A. Paar
company, Austr ia v roztoku KCI 10-4 M, pri  rOznom
pH, ktor6 sa upravovalo 0,2 M HCI a 0,2 M NaOH.

Farbitel'nost vldkien zo zmesi PP/PA 6 je zaloZend
na farbitel'nosti polyamidovej zlolky [7, 8].

Aby bolo zaisten6 zvldkiovanie zmesi termo-
dynamicky neznd5anlivfch polym6rov, je nutnd
pritomnost medzifdzov6ho dinidla [9], ktor6 okrem
toho,  2e stabi l izu je zmes polypropyl6nu s poly-
amidom 6, ovplyvnuje i vyfarbovacie schopnosti poly-

amidu a vl6kna zo zmesi PP/PA 6 su farbitel'n6 len
disperznf mi farbivami.

Na obr. 2 a 3 su uveden6 reflektandn6 krivky ne-
farbenfch a ofarbenyich vldkien. Krivky odpovedajr-rce
ofarbenyim vldknam vykazuj0 charakteristick6 mini-
mum reflektancie pre Zltf pri 400 nm a modru pri
640 rff i ,  pr idom reflektancia sa so zvy5ujucou
koncentrdciou vyfarbenia posfva k niZSim hodnotdm.

Postup farbenia s prendSadom pri farbive
Ostacetovd modrd E-LR, koncentrilcia 2o/o (obr. 3,
krivka 8) zvy5uje stupefi vyuZitia farbiva len nepatrne.
Farebnd odchylka DE (ClE Lab) bola 0.7 (farbenie
s prena5ddom abez prend5aca),

Hodnoty zeta-potencidlu pri r6znom pH su znAzor-
nen6 na obr. 4, 5, 6. Zdpornl i  zeta-potencidl nefar-
benfch PA 6 vldkien je vy55iako vl6kien polypropyle-
novyich (obr. 4). Pritomnost PA 6 vo vldknach PP/
PA 6 spOsobuje vzrast zeta-potenci6lu vzhl'adom na
100% PPv,  6o pravdepodobne suvis i  s  vySSou
adsorpciou hydroxylovl ich ionov na polyamidovf
podiel.

Opracovanie vldkien PP/PA 6 prend5adom zniluje
hodnoty zeta-potencidlu, do moZno pripfsat ridinkom
pren65aca na p6rozitu vldkien. Na srivislost zeta-
potencidlu s porozitou vl6kien upozornil Jacobasch [5].

Farben[m zmesnfch vldkien nastdva pokles zApor-
n6ho zeta-potencidlu s raastucou koncentrdciou
farbiva (obr. 5, 6) . Zrejm'! je aj vplyv prend5ada na
hodnoty zeta-potencidlu pri  farbeni Ostacetovou
modrou E-LR s rovnakou koncentrdciou 2o/o (obr.6,
krivka 4 a 5). Relat ivne velkf pokles zeta-potencidlu
nemoZno pr ip isovat  len s i lne j5 iemu vyfarbeniu pr i
farbeni  s  prend5adom (AE 0,7)  a potvrdzuje,  2e
samotny prend5ac ovplyvfruje povrchov6 vlastnosti
v ldk ien.

Zmeny zeta-potencidlu ndsledkom f arbenia
poukazujri na skutodnost, Ze pri farbeni nedochddza
k predifundovaniu celkov6ho mnoZstva farbiva do
vnftornfch oblastf vldkna, ale Ze urcitri podiel farbiva,
ktory ovplyvnuje sorp6n6 vlastnosti povrchu, sa nachd-
dzav povrchovej vrstve vldkna. Poturdzujti to aj hod-
noty stdlostf vyfarbenia v otere, ktor6 sa zniZujri so
zvy5ujticou sa koncentrdciou vyfarbenia (Tabulka 1).

zAven

Zeta-potencidl vldkien zo zmesi polym6rov PP/
PA 6 sa menf  fmerne pomern6mu zastupeniu
jednotl ivfch kom ponentov.

Hodnoty zeta-potencidlu srl ovplyvfiovan6 farben[m
a poukazujf na lo, 2e dast farbiva sa nachddza v
povrchovej vrstve vldkna.

Na zmenu zeta-potencidlu md vplyv i  samotnl i
prendSad.
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ELABORATION OF TEXTILE MATERIALS OF POLYAMIDE
THREADS WITH UNIFORM ANTISTATIC PROPERTIES
FOR PERSONNEL OF CLEAN INDUSTRIAL ROOMS

Vlasenko, V. 1.,  Rybakova, L. E., Lukashevitch, O. V., Bereznenko, N. P.

State Academy for Light lndustry of Ukraine, Kiev. Firma "EKMA-STO", Ltd., Ukraine, Kiev

Two types of texti le materials for special technological garment (STG) of clean industrial rooms
(ClR) staff: fabrics and knitted fabrics are elaborated of kapron threads with prolonged antistatic
properties. The elaborated materials meet the requirements for electronic hygiene of USA stand-
ard FED Std 209D (on own dusting, antistatic properties, f i l trating capacity and to some extent
match GMP) /Good Manufacturing Practice/. The proposed materials are coloured to varied pleasant
colours of pastel shades. Technological properties of texti le materials are stable in conditions of
electronic enterprises in the course of 1,5 years of service. The garment of knitted fabric is more
comfort while wearing, it is recommended for CIR staff of class 100 and lower.

The garment of  fabr ics is recommended for CIR staf f  of  c lass 100 and higher and perhaps for
ster i le product ions.

Aus Kapronseide wurden entwickelt Gewebe und Trikotage fur spezielle technologische Anziige
fur das Personal ,  das in reinen Herstel lungs-Rdumen arbei tet .  Die entwickel ten Mater ia l ien
entsprechen den Bedingungen der Elektronischen Hygiene (USA Norm FED ST USA 209-D) auf
Staubbi ldung, ant istat ische Eigenschaften, Fi l t rat ionsfaihigkei t  und im beschrdnkten Masse
entsprechen s ie  den Bed ingungen GMP (Bed ingungen fu r  Mater ia l ien ,  verwendet  in  der
pharmazeutischen lndustrie). Die angefuhrten Materialien sind gefi irbt in verschiedene angenehme
Farben in pastel  Tonen. Technologische Eigenschaften der Text i l  -  Mater ia l ien s ind stabi l  in den
Bedingungen der elektronischen Produkt ion f  ur  den Zei t raum 1,5 Jahre ihrer Verwendung.

Die Anzuge aus Tr ikotage zeichnen sich durch hoheres Tragenkomfort  aus und sind
vorgeschlagen zum Tragen fur das Personal  in Klasse 100 und niedr iger.

Anzuge aus Gewebe sind vorgeschlagen fur das Personal  der Klasse 100 und hoher,  eventuel l
auch fur ster i l le Produkt ionen.
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Z kapronov6ho hodvdbu bol i  vyvinut6 tkaniny a pleteniny na Speci6lne technologick6 odevy
pre persondl, pracuj0ci v cistfch vfrobnfch priestoroch. Vyvinut6 materidly vyhovujri poZiadavkdm
elektronickej hygieny (norma USA FED ST USA 209-D) na tvorbu prachu, antistaticke vlastnosti,
f i l tracnI schopnost a do urcitej miery vyhovujri poZiadavkam GMP (poZiadavky na materidly,
pou2ivan6 v chemicko-farmaceutickom priemysle). Uveden6 materidly srl vyfarben6 na r6zne
prijemne farby pastelovyich odtienov. Technologick6 vlastnosti texti lnyich materidlov sri stdle
v podmienkach elektronickfch vyirob po dobu 1,5 roka ich pouZfvania.  Odevy z pletenin sa
vyznacujti vySSim komfortom pri noseni a su doporudovan6 pre personal v triede 100 a niZ5ie.

Odevy z tkanin sa doporuduj0 pre persondl triedy 100 a vy5Sie, prfpadne aj pre steri ln6 vf robky.

In al l  industr ial countr ies of the world clean rooms
are widespread not only in electronic, photochemi-
cal and chemical-pharmaceutical branches of indus-
try but in explosive productions, at optical-mechani-
cal plants, in food industry especial ly in baby-feed-
ing manufacture, at perfumeries and biotechnological
productions, at medical inst i tut ions including, i f  need
be, to make steri le condit ions [11. The fol lowing data
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bring out the abundance of clean industr ial rooms
(ClR). In the USA and Scandinavian countr ies some
20000 m2 of clean rooms fall down per 1 mil. of popu-
lat ion. Besides in the USA most of them are in highly
developed power electronic industry. In Scandinavian
countr ies the most part of them is in food industry
and medic ine.  In  the former USSR one is  inc l ined
to talk about only separate clean productions.



, ,Cleanl iness product ion"  industry  incorporat ing
construction of clean rooms, realizing special equip-
ment, making special technological garment (STG)
is characterized by a prodigious volumes of produc-
t ion output. As an i l lustrat ion of the complexity in
providing CIR operation in electronic industry the
requirements on content and size of part icles in air
of clean rooms of different classes according to the
USA federal standard are listed in Table 1 l2l.Room
cleanliness, in this case, is the consti tuent of tech-
nology and i ts  observance determines qual i ty  of
f inished products.

Table 1 Content of part icles in air of CIR

Cleanliness class Size of part icles
of  CIR mcm

Number of part icles

The authors,  possessing technology of  kapron
dyied in mass threads with prolonged antistatic prop-
erties [4], accepted as real to set to elaboration of
text i le materials for CIR suited to the requirements
of the world standards.

In world practice the garment of polyether threads
is the most abundant, the garment of kapron and
polypropylene threads is also used. The dist inct ive
feature of polyether and particularly polypropylene
mater ia ls  is  h igh chemical  res is tance inc luding
acids. The garment of polyamide materials is of the
lowest wearing and thus, the lowest own dusting of
al l  synthetic materials.

Beginning with the elaboration we kept in mind that
in a raw of technological propert ies of materials for
STG their electrical-physical properties hold distinc-
tive place. These properties are characterised by
different methods like index of specific surface p. and
volume pu resistance; capability for charge regenera-
t ion in f ield of impulse corona discharge of electro-
stat ic  f ie ld  in tensi ty  at  the sur face of  E sample,
charge drop time, in more exact terms - time of gen-
erated charge reduction by half - xttzi sometimes
own conductivity of materials (products) is measured.

ln order to evaluate signif icance for each of l isted
indices while est imating material 's qual i ty we have
conducted comparison studies for electr ical-physical
properties of available antistatic materials of differ-
ent f i rms. These data are general ized in Table 2.

These data analysis shows that i t  is precisely this
t , , ,  index of  generated charge drop veloc i ty  charac-
ter ises mater ia l 's  ant is tat ic i ty  best  of  a l l .  This  index,
as a ru le,  does not  corre late wi th va lues of  ps
and pu.  Because of  th is  in  our  s tudy we were
oriented above al l  to charge drop velocity not
neglecting nontheless by determination of specif ic
resistance.

Fabrics and warp knitted fabrics were elaborated
by the authors of  ant is tat ic  polyamide (kapron)
threads. In addit ion threads of dif ferent l inear den-
s i ty  and f i lamentous were used.  Compar ison pro-
perties of some elaborated textile materials are pre-
sented in  Table 3.  As ev idenced by these data,
a sl igh shrinkage and stretching is characterist ic for
all ellaborated materials including knitted fabrics what
is important for special technological garment. Air
permeabil i ty and f i l t rat ing propert ies are varied over
wide l imits. Technological propert ies of materials
proposed for STG by correlation with properties of
materials for the same purpose used by world f irms
are shown in Table 4.

Taking into account that rather severe operating
condit ions are avai lable in electronic industry ClR,
2 - 3 t imes washing per week, we studied tolerance
for  main technologica l  proper t ies of  garment  to
washing and dry cleaning. These data are summa-
rized in Table 4.

in 1 cu foot in 1 l i tre

<  1 0  <  0 . 3 5
<  1 0 0  <  3 . 5

< 100000 < 3500

The contr ibutor of contaminating part icles can be
everything avai lable in ClR. l t  is found however that
90-95 o/o of contamination originates from a human
being as his vapour, perspiration, secretion, scin and
garment part icles [2].  That is why a paramaunt sig-
nif icance is attached to material and construcion
(design) of garment is , , to protect" technological
medium against personnel. As dist inct from many
other f ields of appl icat ion, in clean productions the
garment is necessary and highly essential consti tu-
ent of technology: i t  is impossible to match neces-
sary qual i ty  of  h igh technology products wi thout
meeting certain requirements for garment above al l
in electronic, photochemical, radioelectronic indus-
tries. The principal requirements to materials for STG
are stated in the fol lowing way [2]:

- lack of own dusting;
- antistatics;
- ease of cleaning from contamination;
- certain comfortability;
- aesthetical and modern view.

Western countries contribute requirements of var-
ied clean garment and accessories for i t  by avai l-
abi l i ty of mult i tude f irms producing them.

Strange though i t  may seem, but  in  the former
USSR up t i l l  now it  is not avai lable own production
of materials for the garment of high class clearness
and the garment  for  CIR of  10 and 100 c lasses is
produced to a limited extent of impoft fabric,,Vectron"
at Solnechnogorsk electr ical-mechanical plant [3].
Enormous gap between demands in STG and i ts
supply in domestic market is on hand.

Thus, urgency of the problem for creation and ar-
rangement of production of materials for special gar-
ment of clean rooms personnel is undoubted.

1 0
1 0 0

1 0000

>  0 . 1
> 0 .5
> 0 .5



Table 2 Comparative studies for electrical-physical properties of materials

Characteristic of
material

E
vicm

'Ctp

sc
P.

Ohm
Pu

Ohm.cm

Control (nonantistatic polyether fabric) 3700 >600 - 5 , 1 0 1 5 -4io14

Materials for lR garment

,,Selgard" fabric(polyether with current-carrying thread)

,,Vectron" fabric (polyether with current-carrying thread)

Glove knit of ,,ITOCHU" firm
(kapron with current-carrying thread)

,,Lavelan" fabric, USSR
(of mix of cotton and polyether threads)

Experimental text i le materials
of kapron antistatic threads

1 400

1 500

1 700

780

500+1 500

-30

-20

-75

-5

5+70

- 1 . 1 0 1 1

- 1 . 1 0 1 1

-2 .1010

- 1 . 1 0 1 0

- 1 . 1 0 1 1

-1 .1012

- 1  . 1 0 1 2

- 1  . 1 0 1 0

- 1  . 1 0 1 0

- 1 . 1 0 1 0

Other materials

Wool fabric
Viscose fabric
Cotton

2400
2200
1 500

-60
- 1 0
-3

- 1  . 1  0 1 4
- 1  . 1  0 1 4
-2 .1012

- 1  . 1 0 1 3
- 5 . 1 0 1 1
- 1 . 1 0 1 1

Table 3 Science of materials and technological propert ies of experimental text i le materials

Conventional Surf ace
N s ign dens i ty ,

of material glmz

Washing shrinkage, %

60 'C in boi l ing water

Fi l trat ion Air
of particles penetration

> 0.5 mcm, % dm37m2.s

Dust-nap separation
(number of particles

2 0.5 mcm)
P r

Ohm
x t p

S

Fabrics

1 .
2 .
J .

4 .

AST-1
AST_1 1
K-l
K- t l

60
75
95
99

2.0
2 . 1
2 . 5
2 .5

3 .5
3 .3
3 .4
3 .3

- 1  . 1 0 1 1
- 5 . 1  o 1  1

- 5 . 1 0 t t
- 2 . 1 0 1 1

- 1 5
- 1 5
- 1 5
-20

- 7 5
- 7 0
- 7 5
- 8 0

50
55
21
1 6

20
25
30
35

Knitted Fabrics

5 .
6 .
7 .

T4
T-5
T-1

1 6 0
200
210

3.0
3 . 1
2.5

3 .5
3 .5
3 . 1

- 3 . 1 0 t r
-2 .1011
-2.101' ,

- 1 0
- 5
- 5

- 6 5
- 6 0
- 6 0

1 6 0
210
200

30
50
30

Table 4 Comparative studies on propert ies of materials of dif ferent f i rms for garment of CIR personnal

Index denomination
Experimental

fabrics Knitted

,,Vectron
4003"

,,Selgard"
T-300
micro

Cotton - Nonantistat ic
lavsan polyether
fabric fabric

1. Dust-nap separation, generation of
particles at friction, in 1 | (> 0.5 mcm)

2. Resistance to wear, cycles

3. Filtration effectiveness, %
(of particles > 0.5 mcm)

4.  p . ,  Ohm

5. T1i2, secofldS

6. Air penetrat ion, dm3/m2.s

7. Hygroscopicity, %

L surface density, gimz

10-30
320

80-85
-2 .1011

5-20

1 6

2 .7

60-99

20-50
320

60-65
- 3 . 1 0 1 1

10-30

1 6 0

2 .8

160-290

20-30

200

50
- 1  . 1 0 r 0

20-25

1 B

0 .5

98

30-80

1 8 0

85
- 4 . 1 0 1 1

25-35

1 2

0.4

98

140-160 20-25

80  150

55 75
-2 .1011  - ' i  . 1013

10 -15  >300

140 4s

2 .5  0 .5

100  170

Analysis of experimental data given in Tables 4 and
5 show that elaborated textile materials meet require-
ments of electronic hygiene taken in world practice
on own dusting, electrical-physical properties, filtra-
t ing propert ies, air permeabil i ty as well  as on these
properties tolerance for washing and dry cleaning in

78

operating process. Technological properties of ma-
terials are kept during 15 hours of washing. l t  means
that under average duration of one wash in 4-6 min
the garment stands not less of 150 washings. Be-
sides i t  can be poted that material is easi ly cleaned
when washings and dry cleaning. l t  is related to



Table 5 Resistance of technological properties of experimental materials in use

Index denomination
Washing duration*

(hours)
5

Chemical cleaning
(hours)

2 .5

duration**

5.0

Dust-nap separation
a) number of particles

) 0.3 mcm in cu ft  generated in 2 min.
(procedure of,,Electronica"association)
the garment was tested

b) number of part icles 2 0.5 mcm in 1 |  of
air generated at fr ict ion (SRIFT procedure)

Electrophysical properties
a) tr,r, (s)
b) p. (Ohm 10-to)

Fi l trat ion of part icles of size ) 0.5 mcm,%

20-50

10-30
-1  +5

60-65

20-30

10-30
-1  +3

60-65

30-50

15-40
-1+4

65-70

20-30

10-30

60-65

20-50

10-30
-2+4

60-65

* Washings were carried out at 60oC; detergent content = 3 g/l;
**Chemical cleaning was conducted under condit ions usual for

features of its raw composition: material antistaticity
is determined by antistatic properties of each thread
of i ts consti tuent; , ,Selgard" and l ike materials pos-
sess antistatic properties due to introduction of cur-
rent-carrying carbonic threads into thear structure.

Of elaborated knitted fabric of T-4 structure a set
of garment for CIR of class 100 was made: cover-
all, headwear, footwear as well as mask and gloves
of antistatic texturated polyamide thread. Design of
the garment components was suited to the require-
ments of electronic hygiene.

This set was tested in a clean room of class 100
at the ,,Electronica" scientific production association
(Voronezh, Russia) by working operator. Control over
released particles was exerted with laser meter of
particles ,,Climet" according to the ,,Electronica" as-
sociat ion procedure. The same garment was tested
after 72 washings. By the conclusion of the electronic
hygiene laboratory of the above enterprise, material
and garment of elaborated design are appropriate
for  work in  CIR of  c lass 100.

In world practice fabrics (garment of mult iple use)
and nonwoven material (single use garment) are
used for garment manufacture. Use of knit ted fab-
r ics is unknown due to exist ing opinnion on i ts high
extensivibility while wearing and high permeability for
particles.

Nevertheless, we recommend the elaborated knit-
ted fabrics for CIR garment of class 100 and lower
especial ly for the garment of photochemical indus-
try personnel and medical nonsterilized organisations
as well  as for workers of food and processing in-
dustries. Knitted fabrics as compared with cloth have
more pleasant stamp (feel ing by touch), do not emit
rust le while wearing, sl ightly more hygroscopic.

b a t h m o d u l e l : 2 0
dry cleanings,in perchlorethylene

The f indings of tests at the ,,Electronica" associa-
t ion are in our opinion veri f icat ion of the fact that
contrary to exeptional use in world practice of fab-
rics and nonwoven materials, warp knit fabrics of
certain structure may f ind sci l l ied ut i l izat ion for gar-
ment of CIR of class 100 and lower.

To get the conclusion on suitabi l i ty of the elabo-
rated materials for garment of CIR staff of dif ferent
classes experimental batches of knitted fabrics of
T-4 structure were elaborated and STG of dif ferent
completes were made for experimental wearing at
different enterprises of electronic industry and medi-
ca l  enterpr ises of  Ukra ine and Russia.

Posi t ive conclus ion on the garment 's  qual i ty  are
obtained from enterprises.

In conclusion the authors consider i t  their pleas-
ing duty to express grati tude to workers of Joint-
s tock company kni t ted goods f i rm , ,Rosa",  K iev;
Ukrainian scienti f ic research inst i tute on processing
of f ibres, Kiev; Industr ial associat ion ,,Chimvolokno",
Russia, Kemerovo, Kemerovsky silk plant as well as
employees of industrial association ,,Electronica" and
,,Micron" plant for assistance in elaboration and per-
formance the tests.
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Priprava polyamidovich texti lnich materidlov
s definovanlimi antistatickimi vlastnosfami

pre person6l v distfch virobnych priestoroch

Vlasenko, V. 1.,  Rybakova, L. E., Luka5evid, O. V., Bereznenko, N. P.

Sfdtna Akaddmia I'ahkeho priemyslu Ukrajiny, Kijev.
Firma EKMA-STO Ltd., Kijev, Ukrajina.

Vo svete sa vel 'mi rozSiruje priemysel , ,6istej
vyroby", do ktor6ho patr i  elektronika, fotochemia,
farmaceutick6, biotechnologick6 a mnoh6 d'alSie
vfroby. Nedistoty, ktor6 sa dostdvajri do priestorov
tfchto cistfch vlirob, pochddzaju prevaZne z I'udskej
obsluhy - Wpary, potenie a hlavne prach z o5atenia.
Preto je volba materidlu a dizajn o5atenia v tfchto
vfrobdch vel'mi dOleZitd.

Vo svete sa pouZiva prevaZne poly6terov6 vldkno,
d'alej tieZ polypropyl6n a polyamid. Polyeter a poly-
propyl6n vykazujri vysokri chemickri odolnost, ale
polyamid md najniZ5ie opotrebenie a preto najmen5iu
vlastnu tvorbu prachu zo vSetkfch syntet ickl ich
materidlov.

V cldnku sa uvadzaju vlisledky vlivoja tkanin
a p letenin z  kapronoveho hodvdbu na Specid lne
odevy pre persondl, pracujuci v tlichto cist;ich vyiro-
b6ch. Vyvinut6 materidly vyhovuju poZiadavkdm
elektronickej vfroby z hl'adiska tvorby prachu, maju
dob16 elektrostatick6 vlastnosti, fi ltradnri schopnost,
priepustnost vzduchu a stdlost tfchto vlastnosti i po
1SO-ndsobnom pranf. Bol i  vyvinut6 i  pletene odevy,
ktor6 na rozdiel od tkanfch vfrobkov su prijemnej5ie
na nosenie a napr iek v5eobecnej  mienke o ich
nevhodnosti vzhladom na vysoku priepustnost castic
bola preukAzana vhodnost ich pouZitia v distlich
vfrobdch tr iedy 100 a menej. Pre vySSie tr iedy sa
odporuda o5atenie z tkanln.
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In the present work the influence of some pigments and comercial additives on the kinetics of
polypropylene crystall ization and formation of supermolecular and morphological structures of
polypropylene fibers has been evaluated. The results reveal a significant nucleation effect of
some pigments, particularly phthalocyanines in polypropylene crystall ization, what is related with
a higher t ransi t ion temperature in spinning from a melt .  In addi t ion,  the impact of  p igments and
additives on selective nucleation of polypropylene and formation of structural modifications with
a lower melt ing temperature,  whose share is proport ional  to the dispersion degree of  the pig-
ment.  has been studied.

In der vor l iegenden Arbei t  wird der Einf luss gewisser Pigmente und kommerziel ler  Adi t ive auf
d ie  K ine t ik  der  Po lypropy len-Kr is ta l l i sa t ion  und d ie  B i ldung e iner  ubermoleku la ren  und
morphologischen Structur der PP-Fasern beurtei l t .  Die Resul tate zeigen einen bedeutenden
Nukleat ionseffekt  gewisser Pigmente,  besonders der Phthalocyanine bei  der Kr istal l isat ion von
Polypropylen, was mit  e iner hoheren Ubergangstemperatur bei  dem Schmelzspinnverfahren
zusammenhdngt.  Daruber hinaus untersuchten wir  den Einf luss der Pigmente und Addi t ive auf
die selektive Nukleation von Polypropylen und Bildung von strukturellen Modifikationen mit niederer
Schmelztemperatur, deren Anteil proportionell dem Dispersitaitsgrad des Pigments ist.
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V  prdc i  sa hodnot ivp lyv  p igmentov a  komerdnfch pr isad na k inet iku krySta l izdc ie  po lypropy l6nu
a na tvorbu nadmolekulovej a morfologickej Struktury polypropyl6novfch vldkien. Vfsledky ukazuju
na vyznamnf nukleadnyi efekt niektorfch pigmentov najmii  f talocyaninovfch pri  kry5tal izAci i
polypropylenu, do s0visi s vySSou teplotou prechodu pri  zvl6knovanI z taveniny. Dalej sa v prdci
Studuje vplyv pigmentov a prfsad na selektfvnu nukleaciu polypropyl6nu a tvorbu Strukt0rnyich
modif ikdcif  s niZ5ou teplotou tavenia, ktorlch podiel je umernf stupfiu disperzity pigmentu.

1.  INTRODUCTION

At present, crystallization of polypropylene under
isothermal and nonisothermal condit ions, formation
of supermolecular and morphological structures and
their changes in the preparation of f ibers have been
thoroughly investigated by DSC, di latometrical ly as
well  as spectral and optical methods. In this way,
knowledge concerning crystal l izat ion kinetics as
a function of molecular structure of polypropylene,
extermal condit ions as well  as sol id and l iquid addi-
t ives has been acquired [1-6].

Due to the fact that the molecular and super-
molecular structures of polypropylene affect not only
the fundamental physico-mechanical properties of
f ibers but also the processing of polypropylene, in
particular the deformation properties of the polymer
in the spinning f ield and undrawn f ibers in the proc-

ess of unaxial deformation during elongation), inves-
t igation of these relat ions is part icularly important
from the viewpoint of industr ial practice, as well  [7
aZ 101. Mainly at high velocit ies of deformation, this
process becomes unstable and a cohesive decay of
polymer f low or f ibre occurs.

Relations are known between the structure of the
undrawn f iber and i ts processing, part icularly defor-
mation properties. For a stable deformation process,
fo l lowing condi t ions are necessary [11] :

smectic-hexagonal structural modif icat ion, lower
crystallization fraction or a monoclinical structure with
arf optimal size of spherul i tes [12]. Moreover, elon-
gation can influence the ratio of c- and a- axially
orientated part icles in an undrawn f iber (bimodali ty
of the structure of polypropylene fibers).

The structure of polypropylene fibers in the prepa-
ration process can be controlled by several meth-
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ods, which may be mutual ly combined:
a) thermal regime treatment in the spinning f ield

and during elongation
b) change of the spinning speed, take up velocity
c) addit ion of nucleation effect exhibit ing sub-

stances into the polymer mass.

2. Heterogeneous nucleation of polypropylene
fibers

Polypropylene f ibers are coloured almost exclu-
sively either by organic or inorganic pigments. These
significantly act as nucleation centers even at low
concentrat ions (10-'%), increasing thus the crystal-
lization rate of polymer with a proportional decrease
of the size of spherul i tes [13, 14]. Apart from pig-
ments, PP f ibers mostly contain l ight and heat sta-
bilizers and oligomeric pigment dispersant, which can
similarly affect their structure. The role of crystalli-
zat ion centers can be played by inorganic f i l lers as
TiO2, CaCO., zeol i te, bentonite, China clay, talc, as
bestos etc.[1 5, 171. From among organic substances
phthalimide, benzoic acid and its salts, of dicarboxylic
acids, naphthenates, sal icylates and powder metals
have a significant nucleation effect 118-221.

In the present study, inf luence of some commer-
c ia l  addi t ives on the crysta l l izat ion k inet ics of
polypropylene and formation of supermolecular and
morphological structures in the preparation of f iber
has been evaluated.

3. Crystal l izat ion of polypropylene in the pres-
ence of  co lour  p igments and l ight  s tabi l izers

Pigments used for colouring PP-fibers in mass may
be divided in terms of the crystal l ine structure into
three groups [23] :

a) pigments with a three-dimensional periodicity
(an t raqu inone  p igments ,  e .g ,  C . l .P ig .  Red  177 ,
C. f .  P ig Yel low 145,  phthalocyanine p igments
C. l .  P ig .  Green  7 ,  C . l .P ig .  B lue  15 ,  i no rgan ic  p ig -
ments,  e .g.  T iOr;

b) pigments with a two-dimensional periodicity
(diazocondensation pigments, e.g.C.l .  Pig. Yel low 95,
C . l .  P ig .  Red  144) ;

c) amorphous pigments (carbon black, e.g.C.l .  Pig.
Black 7) .

In our work we employed:

Polypropylene:
Tatren  l l  $y Slovnaft),  f low index 15.104kg.s-1,

9 g/t Omin, density(23 "C) :  910 kg.m-t, T, - 166 "C
Pigments:
D i azocond en sati on pi g me nts :
C. l .  P igment  Yel low 83,  p(25 "C)  :  1355 kg.m- '
C. l .  P igment  Yel low 95,  p(25 'C)  :  1355 kg.m-t ,

s  :  34.103m2.kg-1
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C.f  .  P igment  Red 144,  p(25 "C)  = 1350 kg.m-t ,
s  = 2O,O.10sm2kg-1

Antraquinone pigment
C. f  .  P igment  Red 177,  p(25 oC) :  1368 kg.m-t ,

s  :  37.103 m2.kg- l
P hthal ocyan i ne pi g me nts
C.f .Pigment Green 7, p(25 "C) :  2320 kg.m-',

s  = 81 ,5.103 m'kg- '
C. l .P igment  Blue 15,  p(25 "C)  = 2315 kg.m-t ,

s  = 06,0.103 m2kg-1
lnorganic pigments
C.f .Pigment Black 7, p(25 'C) = 1734 kg.m-t,

s  = 59.103m2.kg-1
C. l .P igment  Whi te (T iO2)
Addit ives:
Polypropylene oi l  K 1000 (PP 1000) (fy Slovnaft),

p(80'C) : 827 kg.m-t, n(80 ") : 24,0 mPas
Polyoxyethylenglycols 600 and 6000 (fy CHZ

Novaky), (80 "C) :  1090 kg.m-t and/or 1088 kg.m-'
UV-stabi l izerts:

UV 1 - 2, -dihydroxybenzophenone
UV 2 - 2-hydroxy-4-methoxybenzophenone
UV 3 - 2-hydroxy-4-butoxybenzophenone
UV 4 - 2-hydroxy-4-octoxybenzophenone

For the evaluation of the crystal l izat ion kinetics,
fol lowing methods were used: di latometry, DSC, and
optical methods.

Both the results of di latometric measurements of
kinetics of crystallization of polypropylene Tatren 41 1
al147'C from a melt and evaluations accomplished
by Avrami equation (Tab.1)

af d-11 - exp (- Kt")l

where q is the crystallinity at the time t; a- is the
crystal l ini ty at inf ini te t ime; K is the rate constant of
crystal l izat ion; and n is an integer depending upon
the type of nucleation and the geometry of the grow-
ing enti t ies, reveal that already low concentrat ions
of some pigments cause a signif icant increase in the
crystallization rate. The presence of pigments in the
fiber gives values of n close to 3, what corresponds
to the spherul i t ic polymer structure. The crystal l iza-
tion rate constant does not change significantly or
increases slowly in the concentration range from 0,2
to 2 wt.%. As Tab.2 reveals, during the dynamic crys-
tal l izat ion of PP in the presence of colour pigments
with a concentrat ion higher than 2,0 o/0, the crystal-
lization rate becomes stable. This fact indicates that
signif icant changes of crystal izat ion rate and varia-
tions of structures of PP generally proceed in the re-
gion of low concentrat ions of pigments.

In the evaluation of the inf luence of chemical and
morphological structures of pigments on the crystal-
lization rate of polpypropyfene, a significant nuclea-
t ion effect has been found for phthalocyanines pig-
ments: P. Green 7 and P. Blue 15. There was es-
sentially lower rate of crystallization of PP for P.



Table 1 Inf luence of pigments on the rate of isothermal crystal l izat ion of polypropylene (TF 411) at 147"C

Pigment
c

( ' )
c

(%)
Dispersant \ tz

(m in )

rF 411

Tio2

Yellow 95

Green 7

Black 7

p .B lue  15

p.Red 144

0.25
0 .5
1 . 0
2 .0
0 .5

0 .5
2.0
0 .5
2 .0
0 .5

o.2
1 . 0
2.O
0.5
2.0

0 .5
1 . 0
2.0
1 . 0
1 . 0

o .2
0 .7
1 . 5
2 .5

o .2
0 .7
1 . 5
2 .5

PEG 6000

PEG 600

PE o i l

PEG 6000
PEG 6000

PEG 6000
PEG 600

1 . 0

0 .5
2 .0
0.5

0 .5
2 .0

1 . 0
0.65

2.73
2.73
2.83
2 .81
2.85
2.82

2.95
2.82
2.67
2.89
2.83

2.75
2.88
2.83
2.88
2.80

2.78
2.83
2.88
2.99
2.86

2.85
2.78
2.90
2.85

2.86
2 .88
2 .80
2 .82

3 .2 .10 -e
3 .2 .10 -8
3.2.10-8
4.4.10-8
3.2.10-7
5 . 1 . 1 0 - 7

4.7.10-7
1 . 5 . 1 0 - 7
2.140-8
7.0.10-7
g .g .1o -7

3.3.10-4
5 .1  . 10 -3

3 .5 .10 -3
9.2.1  o-4
3.5.1  0-4

1  . 4 .10 -8
3 .5 .10 -8
9 .8 .10 -8
2.4.10-s
6 .0 .10 -8

1  . 9 .10 -7
4.7.10-7
6 .9 .10 -7
1 .3 .10-6

1 .6 .10-8
3 .6 .10 -8
1  . 8 . ' 10 -7
4 . 0 . 1  o  I

1  1 3 1
487
391
364
167
1 5 0

123
231
655
1 1 9
1 1 7

1 6
6
7

1 0
'15

586
379
239
676
295

200
1 6 5
1 1 8
102

468
338
225
369

Yellow 95, TiO2 and P.Red 144. The lowest value
was found for Black 7. The effect of dispersants on
the crystallization rate of PP is considerably smaller.
One can conclude that at the investigated concen-
trations, dispersants of the polyoxyethyleneglycol and
oligomeric PP type, do not have a substantial effect
on the crystallization kinetics of the polymer. The
crystal l izat ion rate coresponds with the size of
spherul i tes (Fig.1) and temperature of the maximum
crystallization rate (Tab. 2). The higher the rate of
crystal l izat ion due to nucleation of pigments, the
higher is the number of small  radius spherul i tes and
the higher is the temperature of the maximum crys-
tallization rate.

The inf luence of l ight stabi l izers of the 2-hydroxy-
benzophenone type on the crystallization kinetics is
shown in Tab.3.  Wi th a growing lenght  of  the
substituent alcoxy chain being placed on the fourth
carbon of the hydroxybenzophenone , the crystalli-
zat ion rate of PP tends to be sl ightly decl ined.
Hydroxybenzophenones involving a short alcoxy
chain (UV 1 and UV 2) show, part icularly at low
polypropylene concentration, a moderate nucleation
effect. This is effect decreases with an increase of

stabi l izer concentrat ion and with the lenght of the
alcoxy chain of the fourth carbon of hydroxybenzo-
phenone. The crystallization rate constant calculated
by means of Avrami equation is sl ightly decreasing.
With hydroxybenzophenone, involving octoxy chains,
the crystallization rate is shown to be the lowest one.
The actual concentrat ions of polypropylene stabi l iz-
ers are below 1 wt.%. As i t  is l isted in Tab. 3, by
using the such concentrations, the crystallization rate
is close to the value for pure polypropylene.

4. Selective nucleation of polypropylene

During crystallization of polypropylene from a melt,
largely i ts stable crystal l ine modif icat ion with
a mel t ing point  o f  about  165'C is  formed.  By the
change of the temperature regime in this process,
one can obtain structural modifications with lower
melting points. The formation of these modifications
is significantly affected, especially by some pigments,
which act as selective nucleation agents 124-261.
Some hitherto results indicate a directly proportional
dependence of deformation properties of the isotropic



Table 2 Inf luence of the concentrat ion of pigments on the
temperature of the maximum crystal l izat ion rate of
polypropylene (T"..) (cool ing 10 deg. min- 'by DSC)

Table 3 Dependence of l ight-stabi l izers on the rate of iso-
thermal crystal l izat ion of polypropylene at 145 "C
(Avrami equation)

c
o

P. Red 177
Tc/("C)

P.  B lue 15 P.  Red 144
T"/("C) T"/fC) Stabi l izator

c
( / r )

t
\ 1 t t

(min)
K t 0 . 5

0
0,5
3 ,0
6 ,0
9 ,0

12,0

1 1 0
112
1 1 3
1 1 3
1 1 3
1 1 3

1 1 0
122
126
123
1 2 7
1 2 7

1 1 0
125
126
1 2 7
1 2 7
1 2 7

Polypropylen -

0 ,5
1 , 0

u v - 1  3 , 0
6 ,0

1 0 , 0

2,56 3 , 2 . 1 0 - 298

2,63

2,2.10-7
5 ,3 .10 -8
1 ,1  .1  o-7
1 ,4 .1  o-8
6,9.10-8 460

5,0.1  0*7 1  96
1 ,0 .10 -7  357
1 ,3 .10 -7  324
3.1 .10-8 553
8 .0 .10 -s  916

3 .1  . 10 -7  182
'1 .0 .10 -8  617
8.0.10-8 294
3 . 1 . 1 0 - 8  4 1 3
8.0.10-s  668

4 .0 .10 -7  186
6.5.10-8 359
2 .6 .10 -8  502
1 .4 .10 -8  628
1 . 4 . 1 0 - e  1  4 5 1

296
508
385
843

system on the tendency to form a less stable poly-
mer ic  s t ructure.  S ince in  the mel t ing process,
recrystallization can proceed, the shape of the melt-

tog d
lnml

3p

2.5

2,o

',l,5

l , u

O- p. Red 144
a - P. Btock 7
o -  p .  Ye t t ow  95
O-  p .  B tue  15
a-  P.  6reen 7

\o

-\t--o-'-

-o

o,2 0t 0,6 0,8 1,0 1/ clo/ol

Fig. 1 Dependence of the spherul i te diameter on type and con-
cent ra t ion o f  p igments  in  po lypropy lene prepared at
constante condit ions

ing endotherm is dependent on the heating rate. Well
dist inguishable maxima are obtained at lower heat-
ing rates [27].

In the present contr ibution, the DSC method was
used to s tudy the in f luence of  the p igment  C. l .P.
Yellow 83 and addit ives on the basis of polyoxy-
ethylenglycols and esters of glycerine and stearic
acid on the nucleation of PP-f ibers and/or poly-
propylene.

ln the experimental part of our work, employing the
DSC apparatus Perkin Elmer l l ,  the fol lowing proce-
dure cycle was chosen: The sample of the original
f iber was heated by a velocity of 5 "C.min-l  (melt ing
endotherm of the original sample) to a temperature
of 220 "C. Then, the fiber was cooled by a different
velocity. After crystallization of PP, again heating and
mel t ing (5 'C.min-1)  fo l lowed.  ln  F ig.2,  3  are com-
pared typical thermograms of the original f ibre col-
oured by pigment yel low 83, using addit iv-disper-
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uv  -2

U V _ 3

U V _ 4

0 ,5
1 , 0
3 ,0
6 .0

1 0 . 0

0 .5
1 . 0
3 .0
6 .0

1 0 . 0

0 .5
1 . 0
3 .0
6.0

1 0 . 0

2,68

2.81

2.75

sants, and thermograms from the second cycle of
heating. The endotherm of the original f iber exhibits
one maximum at a temperature of 166-167 "C. Af-
ter crystallization of the sample in a calorimeter, one
obtains an endotherm exibit ing up to four maxima,
in relat ion to the crystal l izat ion condit ions and addi-
tive used. The change of the shape of the endotherm
as a funct ion of  cool ing condi t ions (1 0,  25,  80 'C
min-l) and heating condit ions (5, 10'C.min-]) is dem-
onstrated in Fig. 2-4. Theese Figs. i l lustrate that
both the height  and the posi t ion of  endotherm
maxima, corresponding to dif ferent crysatl l ine modi-
f icat ion shif t  with a higher cool ing rate toward lower
temperatures and toward increased formation of less
stable and imperfect modif icat ions. The manifesta-
t ion of the chemical structure of addit ives employed
as dispersants can be the results of the degree of
dispersion (Tab.4) and character of the surface
layer on the interface part icle-polymer. From Figs.
2-4 it is obvious that the efficiency of the nuclea-
tion of pigments declines in the order: monoglyceride
of stearic acid, copolymer of ethylenoxide and
propylenoxide and ester of polyoxypropylene and
stearic acid. A certain shif t  can be supposed due to
different concentrations of additives.

In the present investigation we have shown
a signif icant inf luence of single addit ives as well  as
of a blend of additives on the nucleation effect in the
creation of supermolecular and morphological struc-
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Fig.2 DSC analysis of PP f ibers dyed with pigment Yel low 83
(1%) with a dispersant monoglycerid of stearic acid
(0,4%)

Table 4 Inf luence of the dispersity degree of antraquinone
pigment Red 147 expressed by f i l terabi l i ty value F on
contents of unstabi le structure modif icat ions with
lower melt ing temperature at 1% pigment in a f iber
ba using N-310 - (copolymer of ethylenoxide and
propylenoxide) as dispersant

1-orPinot  t iber

C o o t i n  g
rote:

2 -  10  "C  /  m in

3 -  g g  f t 7  m i n

165"5

120 1 t0 160 trcl 180

Fig. 3 DSC analysis of PP f ibers dyed with pigment Yel low 83
(1%) with a dispersant copolymer ethylene oxide - pro-
pylene oxide (0,25o/o)
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Fig. 4 DSC analysis of PP fibers dyed with pigment Yellow 83
(1%) with a dispersant ester of propylene oxide and
stearic acid (0,2o/o)
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ture of polypropylene. lt is known that the deforma-
tion properties of PP-fibers are apart from other fac-
tors the results of homogenity of the polymer flow in
the spinning f ield due to rheology. In addit ion, they
are also the results of condit ions of the formation,
of supermolecular structure of the polypropylene. At
relat ively high relaxation t imes, the formation of
a stable morphological structure of PP f ibers due to
the transition through less stable structural modifi-
cations is supposed in deformation of polypropylene.
Some of experimental confirm this assumption, be-
cause better deformation properties of fibers with
a lower portion of less stable modifications was ob-
served.
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Part

V prdci je zhodnotenf vplyv niektonich komerdnlich
prlsad na kinetiku kryStalizflcie polypropyl6nu a tvor-
bu nadmolekulovej a morfologickej Strukt(ry pri
priprave vl6kna.

Pigmenty pre farbenie polypropyl6novfch vldkien
v hmote je moZn6 rozdeli{  z hl 'adiska kry5tal ickej
stavby do troch skupin:

a - s trojrozmernou periodicitou (antrachin6nov6
pigmenty napr .  C. l .P ig.  Red 177,C.1.  Pig.  Yel low 145;
f ta locyanfnov6 p igmenty C. l .P ig.  Green 7,  C. l .  P ig.
Blue 15; anorganick6 pigmenty, napr. TiOz),

b-  vykazuj t i  dvoj rozmern(  per iod ic i tu  (d iazo-  Anorganick6 p igmenty C. l .  P ig.  B lack 7,
kondenzadn6 pigmenty, napr. C.l .  Pig. Yel low 95, C.l .  p(25'C) = 1734 kg m-t, s :  ;  C.l .  Pig. White (TiO2).
Pig. Red 144\, Aditiva:

c-amorfn6 (sadze,  napr .  C. l .  P ig.  B lackT) .  Polypropyl6novf  o le j  K 1000 (PP 1000)  (k .p.
V naSej prdci sme pouZili: Slovnaft), p(80 "C) = 827 kg m-3, rl(g0 "C) = 24,0
Polypropyl6n Tatren 411 (k.p.Slovnaft),  index toku mPas, Polyoxyetyl6nglykoly 600 a 6000 (k.p.

15.10skg.s- t ,  99710 min,  hustota (23"C) = 910 kg CHZ Novaky) ,  p(80"C) = 1O9O kg m-t ,  resp.  1088
fil-3, T, = 166 "C. kg.m-t.
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UV - stabi l izdtory:
UV 1 - 2,4-dinydroxybenzofen6n,
UV 2 - 2-hydroxy-4-metoxybenzofenon,
UV 3 - 2-hydroxy-4-butoxybenzofenon,
UV 4 - Z-hy droxy-4-oktoxybenzofenon.

Pre hodnotenie kinetiky kry5tal izdcie sa pouZil i
metody dilatometrie, DSC, rontgenografie a optick6
metody.

Z vfsledkov dilatometrick6ho merania kinetiky kry5-
talizdcie polypropyl6nu Tatren 41 1 pri 147 "C z tave-
niny a vyhodnotenia podl 'a Avramiho rovnice (Tab.1)
vypl; iva, 2e u2 nlzke koncentr6cie pigmentov
spOsobuju vfznamn6 zvli5enie rlichlosti kryStalizdcie.
Prftomnost pigmentov vo vldkne ddva hodnoty n bliz-
ke 3, co zodpovedd sf6rol i t ickej Strukture polym6ru.
V koncentradnom rozsahu 0,2 - 2,0 oh hmot. sa uZ
kry5tal izacnd rfchlostnd konStanta vfznamnejSie
nemeni, alebo len mdlo stf ipa. Ako vyplyva zTab.2
pri dynamickej kry5taliz6cii polypropyl6nu za pritom-
nosti farebnfch pigmentov nad 2,0 o/o koncentrdciou
pigmentov dochddza k ustdleniu ryichlost i  kry5tal i-
zacie, alebo dokonca k jej poklesu. Tento jav pouka-
zuje na skutodnost, 2e k vyiznamn;im zmendm
ryichlosti kryStalizdcie polypropyl6nu a k zmene Struk-
tury dochAdza v5eobecne v oblasti nizkych koncen-
trdci i  pigmentov.

Ak sa hodnoti  vplyv chemickej a morfologickej
stavby pigmentov na rlichlost kryStalizdcie polypropy-
l6nu, potom vfznamnf nukleacnf 0cinok majf najmd
ftalocyanfnov6 pigmenty Green 7 a Blue 15. Kry5tali-
}zacnd ryichlost je podstatne niZ5ia pri pigmentoch
Yellow 95, TiO2, Red 1 44 a najmen5ia pri  Black 7.

Vplyv dispergacnyich prfsad na rfchlost kry5tali-
z6.cie polypropyl6nu je podstatne niZSf a moZno
povedat, 2e pri sledovanfch koncentreciach nemaju
dispergadn6 prfsady typu polyoxyetyl6nglykolov
a ol igom6rneho polypropyl6nu podstatnejSf vplyv na
kinetiku kryStalizdcie polym6ru. S rlichlostou kryStali-
z1,cie kore5ponduje vel 'kost sf 6rol i tov (obr. 1)
a teplota maximdlnej rfchlosti kry5talizdcie (Tab. 2).
Cim su vy55ie rfchlost i  kry5tal izdcie vplyvom
nukledcie pigmentov, tVm sa ziska vt ic5i podet
sf6rol i tov s men5im polomerom, a tfm vySSia je
teplota maximdlnej rfchlosti kry5tali zAcie.

Vplyv svetelnlich stabilizdtorov typu hydroxybenzo-
fenonov na kinetiku kry5taliz1cie je vidiet v tab.3.
S rastr icou d[Zkou substi tuenta na Stvrtom uhl iku
alkoxyrelazca hydroxybenzofenonu klesd mierne
ryichlost kry5tal izdcie polypropyl6nu. Hydroxy-
benzofenony s krdtkym alkoxyretazcom (UV 1
a UV 2) maj( najmd pri  nizkych koncentrdciach
v polypropyl6ne dokonca mierny nukleadnyi t idinok.
Efekt nukledcie sa zmen5uje s rastucou koncentrd-
ciou dispergdtora a dlZkou alkoxyretazca na Stvrtom
uhllku hydroxybenzofen6nu, pri6om rfchlostnd
kon5tanta kryStaltz{cie z Avramiho rovnice mierne
klesd. Pri hydroxybenzofenonoch s oktoxyretazcom

je rfchlost kry5tal izdcie najniZ5ia. Redlne koncen-
trdcie stabi l izdtorov v polypropyl6ne sri  pod
1 % hmot. Ako vyplfva z tab.3, pri tfchto koncentrd-
ciach je rfchlost kryStalizdcie blizka hodnote 6ist6ho
polypropyl6nu.

Pri kry5tal izdci i  polypropyl6nu z taveniny sa
v prevaZnej miere vylvara jeho stabilnd kry5talickd
modi f ikdc ia s  tep lotou tavenia pr ib l iZne 165 'C.

Zmenou teplotn6ho reZimu pri  kry5tal izdci i  je moZn6
zfskat  Strukturne modi f ikdc ie s  n iZ5imi  tep lotami
tavenia. Tvorbu tfchto Strukturnych modif ikdci i
uiznamne ovplyviujI najmti niektor6 pigmenty, ktor6
pOsobia ako selektivne nukleadne cinidld. Niektor6
doteraj5ie vfsledky poukazuju na priamu zdvislost
deformadnfch vlastnosti  izotropneho syst6mu od
sklonu k tvorbe menej stabi lnej Struktury polym6ru.
Ked'Ze v procese tavenia moZe dochddzat k re-
kry5tal izdci i ,  tvar endotermu topenia je zdvisly od
rfchlosti  ohrevu, pridom dobre rozlfSitel 'n6 maxima
sa zlskaj0 pri  niZ5ich r l ichlost iach ohrevu,

V naSej prdci sme metodou DSC sledovali  vplyv
pigmentu Yellow 83 a aditfv na baze polyoxyetyl6n-
glykolov a esteru glycerinu a kysel iny stearovej na
nukledciu polypropyl6novl ich vldkien, reps. poly-
propyl6nu.

Pri experimentdlnej praci na pristroji Perkin Elmer
l l  sme zvol i l i  nas ledovny postup v cyk le:  vzorka
pOvodn6ho v ldkna bola ohr ievan6 r fch lostou
5'C.min-1 (endoterm topenia povodnej vzorky) do
220"C,  po tom nas ledova lo  ch laden ie  rozd ie lnou
rfchlostou a kryStalizdcia polypropylenu a opdt ohrev
a  t o p e n i e  r y i c h l o s t o u  5 ' C . m i n - ' ,  N a  o b r . 1  a  2  s u
typicke zdvislost i  termogramov pOvodn6ho vldkna
vyfarben6ho pigmentom Yellow 83 za pouZit ia adit fv

d ispergdtorov a termogramy z druh6ho cyk lu
ohrevov. Endoterm pOvodn6ho vldkna je charakteri-
zovany jednfm maximom pri teplote 166-167 'C. Po
kry5taliz6cii vzorky v kalorimetri sa zfska v z6vislosti
od podmienok kry5tal izdcie a od pouZitej prisady
endoterm a2 so Styrmi  maximami.  Zmena tvaru
endotermu v zdvis lost i  od podmienok chladenia
( 1 0 ,  2 5 ,  8 0  " C . m i n - 1 )  a  o h r e v u  ( 5 , 1 0 ' C . m i n - 1 )  j e
demo5trovand na obr. 2-4. Z obrAzkov je vidiet, Ze
vyi5ka ako i  poloha maxima endotermu, zodpoveda-
jr icich rozdielnym kry5tal ickfm modif ikdcidm sa
posi lva s vySSou rfchlostou chladenia k niZ5im
teplotdm maxima a k zvli5enej tvorbe menej stdlych
a nedokonalyich modifikdcii. Prejav chemickej stavby
aditfv pouZitfch v ulohe dispergAtorov m62e byt
vyisledkom stupha disperzity (Tab. 4) a charakteru
povrchovej vrstvy na rozhran( castica - polym6r.
Z obr{zkov 2-4 je zrejm6, Ze (6innost selektfvnej
nukledcie pigmentov sa zni luje v smere mono-
glycerid kysel iny stearovej, kopolym6r etyl6noxidu
a propyl6noxidu a ester polyoxypropyl6nu a kyseliny
stearovej, aj ked'urciti posuv je moZn6 predpokladat
aj z dovodu rozdielnej koncentrdcie aditiva.
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V prdci sme poukdzali narryTznamny vplW samotnfch
aditiv izmesnlich aditiv na nukleacnf efekt pri tvorbe
nadmolekulovej i morfologickej Struktfry polypropyl6nu.
Je zndme, Ze deforma6n6 vlastnosti polypropyl6no4ich
vldkien okrem in6ho sf uisledkom homogenity toku
polym6rneho pr0du vo zvldkilovacom poli v dosledku
reol6gie a tieZ su vlisledkom podmienok tvorby
nadmolekulovej Struktfry polypropyl6nu. Pri relativne

vysokfch relaxadnfch dasoch, pri deformdcii
polypropyl6nu je potrebn6 aj s ohladom na vfsledky
dosiahnut6 v prdci, predpokladat tvorbu stabilnej
morfologickej Struktury polypropyl6novfch vldkien
prechodom cez menej stabiln6 Strukt0rne modifikdcie.
Niektor6 vfsledky potvrdzuju tento predpoklad na
zflklade lep5ich deformadnfch vlastnostl vldkien
s niZ5im podielom menej stabilnfch modifikdcii.

Microfibres from polypropylene

Huddk, J. ,  Kohri t ,  5.

Research lnstitute for Man-Made Fibres, Sfafe Enterprise,
Svit, S/ovak Republic

The informative survey about time and technical development of problems concerning polypro-
pylene microf ibres in condi t ions of  RIMF Svi t  s ince the start  up of  solv ing the polypropylene
programme t i l l  now is discussed.

In der Arbei t  is t  angefuhrt  e in informat iever Uberbl ick uber die Zei t -  und technische Entwicklung
der Mikrofaser aus Polypropylen in den Bedingungen des Forschungsinst i tutes fur  chemische
Fasern in Svi t ,  vom Beginn der Losung des polypropylen Programs bis zur heut igen Zei t .

I4 l r@opnarr l4f l  c ' r 'cxnuqecrol , r ' roqK14 3pcur l l  l ro: j lauav Jra:rJ la6r l roK \ t l rKI)ono.rroKou r , r : l  r roJrr , rnpot th-rrcuir
B yc-r toBHrrr  I IYXB Cnr.r r  c  uaqa.ra pa: ipa6o' l 'oK , : lo cc lo, lu, r .

V praci je uvedenlT informatfvny prehl'ad o dasovom a technickom vlivoji problematiky mikrovld-
ken z polypropyl6nu v podmien(ach VUCHV vo Svi te od zah6jenia i ie5enia polyprofy lenoveho
programu a2 po s0casnost.

With regards to the gained notions from worldwi-
de point of view the further development of chemi-
cal f ibres manufacturing is supposed to depend on
follows: - necessary guarantee of raw material and
sale base - sufficient flexible inovation of processing

development  of  adequate machinery on h igh
technical level - capabil i ty of the manufacturers for
inovating and extending the assortment of manu-
factured f ibres in dependence on buyers demands.

The PP l ibres seem to be the most advantageous
according to above cri teria. Monomer - propylene
arises in suff icient quanti ty in the ref ining or crack-
ing process of the petroleum (formerly was a waste
product). One became the basic raw material for ma-
nufacturing of isotactic polypropylene after the inven-
tion of the stereospecific polymerization process and
one is useable also for manufacturing of f ibres.

Considerable more effective new catalytic systems
made process of polymerization simple. The econo-
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my of manufacturing, the processability of fibres and
consequently the physical-mechanic propert ies of
produced f ibres were improved as well  as their as-
sortments were extended. The PP fibres manufactu-
ring processes were modernizated proportionaly with
ones inovations. The considerable simpli f icat ion and
continualisation of filament yarn and staple fibres pre-
parations appeared to be enable. The unique combi-
nation and universal i ty of PP f ibres propert ies re-
sulted in extending of their assortments. Some PP
fibres propert ies have no analogy and there are no
better f ibres for some applications. In spite of abo-
ve mentioned, PP f ibres cannot be considered as
universal and usable for al l  apl icat ions.

The real i ty is to be respected, that disadvanta-
geous properties can become advantageous when
there is used an suitable special appl icat ion (e.9. in
various technical textiles). The required parameters
of fibres for common as well for specific textile appli-



cations can be regulated even improved. From this
point of view the PP f ibres seem to be very hopeful
textile raw material.

In 60-ies f irst manufacturers of f ibres on polypro-
pylene base and also the f irms that manufacturing
machinery for fibre preparation started from techno-
logical processes known for PA fibres preparation.
Instead of the machinery development for special de-
mands of polypropylene the develope processes of
PP f ibres were adapted to exist ing machinery.

What is the range of solut ion concerning the po-
lypropylene program represented by t ime and tech-
nic the most claimed task for RIMF in previous pe-
riod. One stage of above program f inished by real i-
s ing of  the solut ion resul ts  in  1980.  The producing
of PP f i lament yarn was establ ished in Chemosvit
Svit  factory. The works in mentioned area did not
stopped. Subsequently the extensive research-de-
velope works were real ised that resulted in remo-
ving of existing production shortages. The above pro-
cess was stabilisated and made more effective as
well  the gradual establ ishing of new PP yarn assort-
ments was realised. Some solved problems and reali-
sed results can be mentioned as fol lows:

- extending of color assortment
-  establ ish ing of  PP yarn manufactur ing of

1 6 7 l 3 2 x 2 d t e x F l X
- using of degraded PP types. The solving and

establ ishing of f inenessfibre PP yarn manu-
facturing l inear density of 84/50 x 1 VR

- solving and real ising of new stabi l izing system
for improving of l ight stabi l i ty of the PP yarn
on PET level

- real isat ion of the aggregated technology of
bmooth and mass dyed PP f i lament yarn pro-
duction with f ineness of 330 to 660 dtex.

The last  ment ioned was real ised in  Chemosvi t
s ince 1989 t i l l  1990.  In  that  t ime RIMF col laborated
with Barmag Co. that supplied the machinery. Abo-
ve machinery provides for the producing of POY ty-
pe PP f ibres subsequently fr ict ion air textured. As
a result of col laboration with Barmag Co, and re-
garding the achieved results of research and deve-
lopment the prototype spinning machine for prepa-
ring of absolutely new assortment - PP microf ibres
was developed.

The above mentioned machine already regards -
but not all - specifications of polypropylene spinning.
The design started from notion of using the l ines for
h igh qual i ty  f ine text i le  f ibres product ion a lso for
microf ibres one after small  adjustments. Common
characteristic features are as follows:

- long tubes of extruders with special design of
extruder screw that enable perfect homogeni-
ty of the melt. There are used no static mixers.

- compact and smooth melt travel system with-
out ,,deaf" (retentions) areas.

- fully perfect formed melt flow - fibre- before
entering the cool ing zone

-  us ing s imi lar ,  resp.  the same spinnerets for
standard f ineness and microf ibres

-  shor t  sp inning l ine
On base of ours many years standing experiences

of research and development of the PP textile fibres
(since 1966) the opinions on al l  technological points
of spinning machine have been changed. The pro-
duction of PP yarn in Chemosvit at speeds to 1000
m.p.m. was real ized t i l l  1980. Later the experiments
with production of POY, resp. FOY f ibres were
performed.ln 80-ies the research of high speed pro-
cesses of PP yarn production were asserted stil l into
a great degree. The next step on the way to opera-
t ing l ine was the research of production the f i lament
by godetless way. The dressing system was moved
to area of cool ing shafts. The good results with us-
ing of this spinning system supported our effort to
fur ther  works.  This  resul ted in  making the spinning
machine s imple to  achiev ing of  the spinning l ine as
short as possible with paralel arrangement of spin-
n ing b locks and winding machine.

The development of paralel line have had duration
since 1989, when the original machinery of four-f low
pi lo t  p lant  was used.  Considerable problems were
caused by dif ferent geometric arrangement of spin-
n ing b locks p i tch and ind iv idual  windings of  winding
machine. The pitches between individual blocks and
the pitches between individual windings were dif fe-
rent, that made dif f icult  the develope works in re-
search of  processing of  the ind iv idual  assor tments
of f ibres.

lnd iv idual  assembl ies of  the l ine for  manufactur ing
of POY PP yarn were specif ied on base of col labo-
rat ion with Barmag Co.. The col laboration was later
extended at INVENTA Co.. The bui lding of six-f low
paralel line was a result of our mutual activity in 1993.
The original melt screw TDS 50 with addit ional screw
TS-16 dosing colour  masterbatches or  other  modi-
f iers remained the base of melt ing part of the pi lot
l ine.  The cont inuous mel t  f i l ter  remained a lso wi th-
out  changes.  The other  machine -  technologica l
points - dosing, distr ibution and extruding of melted
polymere, as well as consequent cooling points, coat-
ing of  dress ing,  tangl ing and winding are machines
made by Barmag Co.

While polypropylene belongs to polymers with low
heat  t ransmiss ion,  the equal  mel t  temperature is
supposed to be since the last stage of extruder to
the spout. From this point of view, when spinning at
suitable machine, PP belongs theoretical ly to poly-
mers, that are the best for preparing of microf ibres.

By using the suitable degradated types of polymers
the efect of extending of the polymere melt f low on
output of the spinneret that cause the f luctuation of
f i lament diameters was part ly el iminated. The dye-



ing is the important factor having great influence on
technological stabi l i ty of microf ibre forming process
and their propert ies. Without perfect dispersion of
pigments i t  is hardly possible to prepare f ine f ibres.
A characteristic of respective colour is necessary to
be added to the relat ion.ln deep shades, as e.g.
black, some magenta, blue and brown shades, pig-
ments acts l ike surface active agents, leading in the
end to increasing of the dif f icult ies and to the low
strengths. The low pigmented f ibres, e.g. white, ha-
ve on the contrary low extensibi l i ty and higher
strengths. This phenomena cause problems by their
processing in text i le industry, where al l  the colour
shades are required to have the same physical-me-
chanic characterist ics. The mentioned problem of
microf ibres mass dyeing is studying in RIMF, whe-
reby some positive results were already achieved.

We prepared many experimental patterns of fibres
by using our technological experiences on so bui l t
pi lot l ine (see Fig.1). The composit ion of assortment
come of course near to lower f inenesses and pro-
duction of microf ibres seems to be optimal, but the
production of fibre patterns at speeds of 3000 to 3200

m.p.m. with individual f ineness of 3,3 to 3,5 dtex is
provided.

PP textile fibres like relatively,,the youngest" fibres
(in compare with PA and PET f ibres) have st i l l  so-
me reserves in attaining of raw material properties
- polymere on PET or PA level. What is technology
concerning, the production of the above f ibres that
were dyed in mass was very pretentious. Someti-
mes this shortage can be an advantage in produ-
cing process.

The achieving of the cop build-up quality belongs
to other relatively great problems of POY fibres pro-
ducing as high levels of residual f ibres strength is
proportionaly increased with lowering of individual fi-
neness. As result from above mentioned, the pro-
duction of microfibre PP fibre lays great claims at
raw materials as well as at individual points of ma-
chinery. The decisive task among other microf ibres
could be given to the polypropylene microf ibres
among other microf ibres in the future. Because of
low values of the modulus of elasticity they are the
most soft at sense of al l  f ibres. The polypropylene
fibres are better for some applications than the

7ur;r  r ; r  r ; r  r ; r

Fig.l  Technological Diagram of the PP - microf ibres Processing Line; t  hopper, 2 addit ional extruder, 3 extruder, 4 spinning
block, 5 spout block, 6 cooling shaft, 7 cooling - dressing nozzle, E tangling nozzle, g winding machine



others - synthetic and natural - they are the l ight-
est of all fibre sorts

- they are chemical ly inert
- they have no soiling character
- the strengths are comparable with the poly-

amide
- they have an excelent abrasion resistance
- they could be produced with increasing l ight

fastness and with decreasing f lameabil i ty
- they have unique abi l i ty for the transport of hu-

midity from skin outwardly to atmosphere in
form of water steam, hence they are from com-
fort of wearing point of view the only suitable
f ibre for  human sk in.

ln the future the most important advantage of PP
fibres could be the mass dyeing. In dif ference of the
other most of textile fibres, determined for cloth appli-
cations they cannot be dyed in addition in further sta-
ges of their production, resp. working. The l iquid re-
fuses of fibres and textile dyeing are ones of main
ecological problems, that must be faced by fibre and
texti le industry. The PP f ibres do not cause such
problems as the PP f ibres belongs from recycl ing
point of view (working of fibre waste) to the most
convenient ones among used f ibres.

The work ing of  PP microf ibres is  s t i l l  in  ones

beginning in text i le industry. The high coeff icient of
friction of this fibres seems to be the great obstacle
increasing the claims for using of dressing and al l
leading elements of machinery. Till now one is appli-
cated mainly into knit ted fabrics, resp. integrated
knitted fabrics for underwear, socks and sport wear.
In further development is accounted with their use
by the same way into fabrics by using their unsoa-
king and water repulsiveness effect, as well  as into
technical fabrics. There are great possibi l i t ies in us-
ing of various surface arrangements as 100% texti-
le formation as well  as in various combines with the
further types of fibres. There are fineness arranged
in our research program of 44150,841100 and 110/
132 dtex with the text i le arrangement in form of the
friction air textured fibre and smooth fibre at present.
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M i krovlflkna z polypropyl6n u

Huddk, J.,  Kohti t ,  S.

V,fskumn,i 1stav chemick,ich vldken, 5.p., Svif, Slovenskd republika

V dldnku je informativne uvedenf dasovli a odbornyi
prehl'ad vfvoja POP mikrovldken od polymerizdcie
zdkladnej suroviny - propyl6nu cez jednotliv6 vfvo-
jov6 etapy v podmienkach VUCHV Svit. Dosiahnut6
vfsledky s0 konfrontovan6 so svetovou urovhou. Su
vyzdvihnut6 vfhody, ktor6 maji POP vl6kna, pridom
(aj ked'ich nie je moZn6 povaZovat za univerzAlne
pouZitel 'n6), sa kon5tatuje, 2e t ieto vldkna sa javia
ako vel'mi nddejnd textiln6 surovina. Kon5tatuje sa,
2e pri vfvoji POP vldken sa v minulosti postupovalo
nie stdle najvhodnej5im sp6sobom a nevyuZivali sa
tie vlastnosti polypropyl6nu, ktor6 su vfhodou.v po-
rovnani s infmi vlSknami. V podmienkach VUCHV
Svit predstavoval polypropyl6novf program v minu-
lom obdobi dasovo i technicky najn6rodnej5iu rilohu.
Na zdklade dosiahnu\ich vyisledkov bola realizova-

n6 vfroba polypropyl6nov6ho text i ln6ho hodvdbu
v podniku Chemosvit Svit. Na zdklade d'al5fch vfvo-
jovfch prdc a spoluprdcou s fou Barmag bolo vyvi-
nut6 prototypov6 zvldkiovacie zariadenie pre pripra-
vu mikrovldken, ked'bol prenesenf preparacnyi sys-
t6m do priestoru chladiacich Sdcht. V tavnej casti
tejto pilotnej linky zostal povodnf Snek TDS 50 s pri-
davnfm Snekom TS 16, ktorf ddvkuje farebn6 kon-
centrdty, pripadne in6 modif ik6tory. Nezmenenli
zostal aj kontinudlny filter taveniny, pridom ostatn6
strojno-technologick6 uzly - ddvkovanie, rozvod
a vytlddanie roztaven6ho polym6ru, ako aj ndsled-
n6 uzly chladenia, nanosu prepardcie, previrovanie
a navljanie si zariadenia od fy Barmag. Polypropy-
l6nov6 mikrovldkna by v budfcnosti mohli mat rozho-
dujucu tilohu medzi ostatnlimi mikrovldknami, pridom
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pre svoje nizke hodnoty modulu v ohybe s[
najjemnej5ie na ohmat zo v5etkfch vldken a pre
niektor6 aplikdcie s[ tieto vldkna lepSie ako ostatn6
syntetick6 i prirodn6. Sti najl'ahSie zo v5etkyich dru-
hov vl6ken, sf chemicky inertn6, maj0 jedinecn0
schopnost transportovat vlhkost od pokoZky navo-
nok do atmosf6ry vo forme vodnej pary, s[ teda

z hl 'adiska komfortu nosenia jedinim vhodnfm
vldknom pre styk s ludskou pokoZkou. Dal5ou a v bu-
ducnosti  moZno najdoleZitej5ou vfhodou POP vla-
ken je, Ze su farben6 v hmote, pretoZe kvapaln6 od-
pady z dodatocn6ho farbenia vl6ken a text i l i i  sfr
jedniim z hlavnlich ekologickfch probl6mov, ktore-
mu musi priemysel vldken a text i lu cel i t .

PREPARATION, PROPERTIES AND USE OF FIBRES
WITH CHANGED GEOMETRY

Revil 'dkovd, J.,  Jambrich, M., Mur6rov6, A.

Slovak Technical University, Faculty of Chemical Technology, Bratislava, Slovakia

The contribution presents some methods for the preparation of profi led, hollow and hollow-
porous fibres. Careful attention is paid to their properties arising from the changed fibre geo-
metry. Special properties of the aforesaid types of f ibres cover a wide range of their application,
particularly in medicine, civil engineering, agriculture, transport, for the purpose of separation
processes, etc.

Einer der wichtigen Verfahren der Herstellung von physikalisch modifizierten Fasern ist durch
Anderung ihrer Ldngs- .und Querschni t tsgeometr ie,  d.h.  Herstel lung von prof i l ier ten,  hohlen,
hohlporesen Fasern. Die Anderung der Faserngeometrie ruft Verdnderung optischen Eigenschaften,
Griff, Energietransport der Fasern und ihrer Erzeugnisse hervor, sowie der Verbesserung der
Sorptions- und Adhesions- eigenschaften und andere.
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Jednjm z doleZitfch postupov pripravy fyzik6lne modif ikovanfch vl6kien je i  zmena ich priecnej
a pozdlZnej geometrie, t.j. priprava profilovanlich, duhich a dutoporovityich vldkien. Zmena geometrie
v ldk ien a v f robkov z  n ich vyvo ldva zmeny opt ick fch v lastnost f ,  ohmatu,  t ranspor tu  energ ie ,
zlep5enie sorbcnyich a adh6znych vlastnosti  a in6.

1.0 Int roduct ion

From the point of view of industr ial ly produced
high-capacity synthetic f ibres polypropylene (PP)
f ibres belong to the youngest generation. In 1992,
the world's PP fibre production represented more
than 2.9 mi l .  ton [1] .

In the present period of recession manufacturing
capacities are not fully exploited and therefore the
technical development is aimed at the modification
of fibre properties. The requested development of PP
fibres of the higher generation can be guaranteed
by their chemical and physical modification. In this
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process, the preparation and study of properties of
f ibres with changed cross-sectional geometry ( i .e.
profiled, hollow and hollow-porous) play an impor-
tant role.

2.0 Preparation of prof i led f ibres

The preparation of profiled fibres is realized at the
stage of fibre formation from polymer melt or from
polymer solut ion. By using suitable spinneret holes
it is possible to prepare the fibres of various cross-
sections which are characterized by various pro-
perties.



Synthetic fibres, especially those prepared from
melt, are characterized by smooth surfaces. How-
ever, in certain conditions of the preparation - above
all ,  on the assumption that various addit ives or pig-
ments are added into a f ibre - the smoothness of
the surface wil l  change. The much more important
changes in the surface art iculat ion occur during the
preparation of profiled fibres [2]. Another important
characterist ic is a surface dimension. In general,  i t
holds true that the surface of fibres increases with
their increasing articulatlon. lt follows that profiled
fibres have larger specific surfaces than non-pro-
f i led at the same l inear density.

The preparation of profiled fibres calls for the ap-
plication of special spinnerets with differently shaped
holes.

An important factor that should be taken into con-
sideration in proposing the spinneret holes for the
preparation of prof i led f ibres is that a shape of the
finished f i lament does not have to be always identi-
cal to the above-mentioned holes. This depends also
on the rheological propert ies of polymer during spin-
ning as well  as on spinning condit ions. Cross-sec-
t ions of some types of prof i led f ibres are in Fig.1.

The spinnerets of non-circular cross-sections have
been imported to Slovakia from abroad. Since 1984,
a device EIR 0024 ha.s been used in the lstrochem
and Chemosvit companies producing variously pro-
f i led spinnerets [3].

The spinning of f ibres of non-circular cross-sec-
t ions real ized from polymer melt does not require
only the application of special spinnerets but also an
objective choice of the polymer, and primarily the
careful control of spinning condit ions. In such a way
we can obtain the fibres of well-defined and sharply
profi led cross-sections. The higher viscosity, lower
spinning temperature, rapid cool ing and small  draw
ratio are a prerequisite for achieving this aim.

2.1 Propert ies of prof i led f ibres

Fibres with the changed cross-sectionaf and lon-
gitudinal geometry and products manufactured from

them are characterized, in comparison with fibres of
circular cross-sections, by [4, 5]:

a) increased specific surface

By profiling, the specific surface and articulation of
a fibre can be manifold increased, in contrast with
fibres of circular cross-sections, which leads to the
growth of its physical-chemical activity [6].

b) increased sepa ration properties of so/rd, liquid
and gaseous media

The special PP f ibres and f ibrous materials can
serve for interception and recovery of organic and
inorganic substances, mainly oils, fats, preparations,
crude oil substances, dyes, etc. The separation pro-
pert ies of prof i led PP f ibres can be improved by in-
creasing their specif ic surfaces [7].  The non-polar
substrates separation performed by PP fibres is rela-
t ively high and can be a mult iple of the f ibre mass.
This leads not only to interception of crude oi l  sub-
stances but also to their recovery by single extru-
sion or centr i fugation.

c) the increased sound absorptivity

Profi led f ibres are characterized by an increased
sound absorptivi ty by up to 90%, in comparison with
circular cross-section fibres, which may bring about
the substantial changes in the sound-insulat ing pro-
pert ies of f ibre materials. For these propert ies are
relevant, except for technological condit ions of the
preparation of f ibre materials, also the physico-me-
chanical parameters of appl ied f ibres. l t  has been
confirmed that the sound absorptivity coefficient de-
pends, besides others, also on the dispersion of me-
chanical energy in various fibre structure defects [8].

d) increased adhesion work in composifes

Due to the changed cross-section geometry, pro-
f i led f ibres are used, to a great extent, l ike reinfor-
cing and strengthening elements. An addit ion of PP
fibres into the cement mixture produces a favourable

Fig.1 Cross-sections of some types of prof i led f ibres
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effect also on the deformation properties of prefab-
r icates and their strength [9],

The tensile strength of a construction prefabricate
at different concentrations of PP fibres with the pro-
f i le {r is in Fig. 2.

3.0 Preparation of hol low and hol low-porous
f ibres

The preparation of hollow and hollow-porous fibres
can be implemented from:

- solut ion and
- melt
In the production of PP hol low-porous f ibres from

melt the fol lowing procedures are used [4, 10]:
- adding of addit ives into a f ibre
-  adding of  expanding substances -  b lowing

agents
- the change of overmolecular and morphologi-

cal structures
By applying the various types of inorganic as well

as organic substances the f ibres of macroscopic
porosity can be prepared. The disadvantage of us-
ing additives rests in that that they must be removed
from fibres, which is connected with certain difficul-
t i es  [1  1 ] .

During the unidirect ional deformation of a f ibre i ts
holes and pores are deformed in the direction of an
acting force, which leads to the formation of variously
shaped longitudinal channels. Their dimensions de-
pend on the size of undeformable particles of the
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additive and on the draw ratio. After the heat-set-
ting of fibres the additive is removed. lts removal from
a f ibre entai ls the formation of holes and pores in
its walls.

In the case of the production of hol low-porous f ib-
res prepared by using a blowing agent, no opera-
t ion for el iminating the addit ives is needful.  The point
in question are expanding substances which are ther-
mally decomposed in the f ibre-forming condit ions.
During the decomposition, gas products are relieved
and form in a f ibre the macropores.

The hollow fibres of the microscopic porosity can
be obtained by changing the morphological structure,
i.e. if the fibre formation is guaranteed by special con-
dit ions permitt ing a r ise of the lamellar structure.
During the lamellar fibre-structure formation the pro-
cess of crystallization from melt, i.e. of the so-called
strain-induced crystal l izat ion, is employed. Owing to
the mechanical  tens ion ver t icu lar  to  lamel las,
during the unidirect ional deformation the system of
interconnected micl 'oholes is formed [12].

The fibres prepared in such a way have the smal-
lest pores and the largest specific surfaces.

3.1 Proper t ies of  hol low and hol low-porous
fibres

The existence of holes and pores in the f ibre
(Fig. 3) enables the addit ion of specif ic admixtures
into it. Thus we can obtain the products with a long-
last ing disposit ion of addit ives, which is manifested



Fig. 3 REM picturesof the hol lowand hol low-porous f ibre surfaces

by their special propert ies such as [13]:

a) antimicrobial treatment

The development of special treatments was accom-
panied by introducing the antimicrobial and bacteri-
cidal treatments of fibres and textiles resisting to un-
favourable microflora effects. The placing of efficient
substances on the fibre surface, which was used only
for a short t ime, was changed for their placing into
the f ibre holes and pores. The f ibres having at least
one hole in the direct ion of the f ibre axis, associa-
ted with the surface by macropores and slots, are
called the fibre carriers of active substances [14]. The
fibre carriers and textiles produced from it may be
used to release successively active substances such
as antimicrobial,  bactericidal,  repel lent, pharmaceu-
tical ones, etc. into the surrounding medium. Further-
more, they can be used as the carriers of substances
for sorption purposes, enzymes immobil izat ion, etc.
It has been found that active substances contained
in f ibres and applied in text i les do not lose, after
some t ime, their eff iciency and do not cause an al-
lergy.

b) antistatic treatment

When the carr ier of a f ibre contains an antistat ic
water-soluble preparation in its hole, we can speak
about the antistatic treatment. By washing, the treat-
ment efficiency decreases due to the antistatic prepa-
rat ion being dif fused into a washing bath. However,
the sufficient effect is retained even after a ten-fold
washing [15] .

c) fibres for a healthy s/eep

These fibres and products manufactured from them
are prepared by addition of natural, refined, sweet-
smel l ing and calming o i ls  ( lavender  o i l )  in to the
f ibre holes and pores.  The products f rom these

f ibres br ing about  the menta l  ca lm wi th aromat ic
the rapy  1161 .

4.0 Domains of using the profi led, hol low and
hollow-porous PP f ibres

The PP f ibres are used because of their univer-
sal,  specif ic and special propert ies in the domain of
clothing, home texti les and industr ial text i les.

4.1 PP f ibre mater ia ls  for  separat ion and mem-
brane processes

The low humidi ty  absorpt ion of  PP f ibres and
mainly their oleophil l ic character permit their ut i l iza-
tion in cleaning the waste waters from oil substances.
By changing the f ibre prof i le with regard to the cir-
cular cross-section the specific surface of a fibre will
markedly increase, and consequently i ts separation
efficiency. The best separation properties are exhibi-
ted by f ibres with a considerable art iculat ion and
branching. These eff icient, prof i led f ibres are known
under the name EKO POP f ibres that were develo-
ped at the Faculty of Chemical Technology, Slovak
Technical University, Bratislava, in the co-operation
with companies lstrochem and Slovnaft,  and also
with joint-stock companies of the Research Institute
of Chemical Fibres and the Research Inst i tute of
Texti le Chemistry. The hol low and hol low-porous
fibres, capi l lar ies with selectively permeable walls
represent the most suitable form of membranes for
the distr ibution of gas and l iquid mixtures. These
fibres are practically employed in all known mem-
brane processes [17] such as gaseous dif f  usion
separation, reversible osmosis, nano-, ultra- and
microfiltration, dialysis, oxygenation, membrane dis-
t i l lat ion, plasmophoresis etc. The membranes are
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applied in many important branches involving
biotechnology, food industry, electr ical engineering
and perhaps the most signif icant sphere, medicine.

4.2 Fi l l ing materials

Besides the construction of insulating materials and
the simultaneous application of special types of
fibres it is necessary to consider the possibility of
influencing the macrostructure of textile fabrics (by
different fibre profiles or by the surface porosity) as
well as the possibility of changing the microstructure
of appl ied f ibres. The originated f ibre holes manifest
themselves as a natural insulator, thus causing an
enhancement of the insulat ing abi l i ty of text i les pro-
duced from the above f ibres. The special PP f ibres
are often used - with regard to their favourable in-
sulat ing propert ies - in the form of webs function-
ing as f i l l ing materials in conveyances and, at the
same t ime, as absorption, antivibrat ion and sound-
proofing text i les.

4.3 Appl icat ion in  the c iv i l  engineer ing

An effort to substitute the reinforcing ability of harm-
ful asbetic f ibres in constructional materials has led
to the application of other natural or synthetic mate-
r ia ls .  Among the natura l  f ibres i t  is  main ly  ce l lu lose
that  has the f i rs t - rate appl icat ion.  However,  i ts
strength is relat ively low and i ts smooth, oval sur-
face along with a low specific surface are the rea-
son for a bad aff ini ty to cement. The small  cement
carrying capacity causes the demixing of fibres from
cement and their sedimentation on the bottom of sus-
pension [18] .  An enhancement  of  the speci f ic  sur-
face and ar t icu lat ion in  the specia l  types of  PP
fibres brings about an improvement of aff ini ty to ce-
ment and enables their proper anchoring in i t .  The
application of PP f ibres gives r ise to the fair cement
carrying capacity, mechanical strength and excellent
reinforcing abi l i t ies. These f ibre can be applied into
various products such as paving bricks, floor cove-
rings, roof materials, products for warming of bui l-
dings, etc.

4.4 Hydroinsulat ing materials and geotexti les

Hydroinsulat ing materials containing text i le f i l lers
are applied as roof coverings, membranes, seal ing

insulat ing materials in the construction of bridges
(antivibration effects), water storage reservoirs, eco-
logical buildings, etc. [19]. Nowadays the significance
of geotextiles employed as protective layers of stock
yards and wastes is increasing. The requirement for
a long-lasting resistance to chemicals leads to the
choice of geotextiles from polyolefins.

Literature

1.  F iber  Organon,  63(6) ,  1992
2.  B laZej ,A. ,  Sutd,S. :  V lastnost i  tex t i ln fch v ldk ien,  A l fa

Bratislava, 1982
3. Jambrich,M,: Vfroba hlavnfch druhov vldkien, In: zbornik

z konferencie 'Nov6 chemick6 podniky',  Litvinov, 1990
4. Svitek,J.,  Jambrich,M.: Priprava dutop6rovit fch PP vl6kien,

In: zbornik zo Vl l .kongresu 'Fibrichem.'89',  Bratislava, 1989,
s.173-174

5.  Sestdk,J . ,  Hul ik ,M. ,  Bar tek,P. ,  Z i l indfk ,M. :  Chemiefasern/
Textilind., 40(12), 1 990, s.1 70-172

6.  Jambr ich,M. ,  Jambr ich,P. ,  Stupdk,A. ,  Rapdk,J . :  St rukt0ra
a vlastnosti  PP vldkien so zmenenou priednou geometriou,
In: zbornik z XVll l .konferencie'Vldknotvorn6 polym6ry a ich
spracovanie ' ,  Sv i t ,  1991 ,  s .12-16

7. Jambrich,M., Sta5kovanova,A., Revi lbkovd,J.:  Special types
of f ibres and f ibrous materials for separation processes, In:
zborn[k z konferencie'Materidly a ekologie',  Frfdek-Mfstek,
1992 ,  s .32

8. Sest6k,J.:  lzolacn6 text i l ie zo Specidlnych vlSkien, In: zbornik
zo Vl.kongresu 'Fibrichem '86',  Bratislava, 1986, s.53-56

9. Otrubovd,J.:  The Polypropylene Fibre - reinforced concrete
impact strength, ciastkovd spr6va USTARCH SAV
Bratislava, 1989

10.  Sv i tek ,J . :  Procesy pr fpravy Spec id lnych typov v ldk ien
z klasickyich vldknotvornfch polym6rov,vyiskumnd sprdva,
CHTF SVST Bratislava, 1990

11.  Fedor ina,L.A. ,  Andre jev,V.C. ,  P icug ina,N.V.  a  ko l . :  Technol .
Po lymer .  Mat . ,  13,1989,  s .  7

12.  Cannon,S.L. ,  Mc Kenna,G.B. ,  Sta t ton,W.O. :  J .  Po lym.  Sc i .
Macromol. Rev., 11 , 1976, s. 209

13.  Jambr ich,M. ,  Kr iSto f ic ,M. ,  Leg6i ,J . ,  Murdrovd,A. :  St ructure
and proper t ies  o f  pro f i led and ho l low f ibres,  In :  zborn ik
z  konferenc ie  'Text i le  Sc ience '91 ' ,  L iberec,  .1991,  s .  10

14.  Brk lovd,A. ,  Har tych,V. :  V ldkenn6 nos i6e bakter ioc idnfch
subs tanc i ,  I n :  zbo rn i k  z  XV l l l . kon fe renc ie 'V ldkno tvo rn6
polym6ry a ich spracovanie',  Svit ,  1991, s. 120-125

15. Vigo,T.L., Bajaminson,M.A,: Texti le Research Journal, 51(7),
1 9 8 1 ,  s . 4 5 4

16 .  Jambr i ch ,M . ,  Ma rc ind in ,A . ,  Sv i t ek , J . ,  K r iS to f i c ,M . ,  G ro f , l . :
Modif ikdcia PP vldkien - s0dasnli  stav, In: prednd5ka na
konferenci i  '20 rokov vl iroby PP vl6kien v CHZJD',
Bratislava, 1990

17. Sta5kovanovd,A.: Struktr ira a vlastnosti  PP vldkien so
zmenenou priednou geometriou, pisomn A prAca
k a5pi rantsk6mu min imu,  CHTF STU Brat is lava,  1992

18 .  JP  196  051  /  90
19.  Mr5t ina,V. ,  Ko louchva,D. ,  A lbrecht .J . ,  Domas,J . :  Chem.

Abstr.,  /09(25), 1988

96



pRipRAVA, vLASTNosn A pouZlne vLAKTEN
SO ZMENENOU GEOMETRIOU

Revi lSkovd,  J . ,  Jambr ich,  M. ,  MurarovA,  A.

Chemickotechnologicka fakulta, SfU Erafislava, SR

Polypropyl6nov6 vldkna z hladiska vl ivoja patr ia
medzi najmlad5iu generdciu vldkien. lch vfroba vo
svete v r.  1992 prestavovala viac ako 2,9 mil .  ton.
Rozvoj PP vldkien vySSej generdcie je moZn6 zabez-
peci t  ich chemickou a fyz ikd lnou modi f ikdc iou.
Vl iznamne miesto v  tomto procese md pr fprava
a Stt idium vlastnostf vldkien so zmenenou priednou
geometriou - profilovanyich, dutfch a dutoporovitych
vldk ien.

Prfprava tfchto Specidlnych typov vldkien sa mOZe
uskuto6nil z roztokov aj tavenin pri pouZiti Specidl-
nych zvldkiovacich hubfc, adit iv, rozp0Stadiel
a modif ikovanfch postupov. lch priprava je pod-
mienend molekulovou Strukt(rou pou2it6ho polym6ru,
jeho reologicky im chovanfm v tavenine,  prof i lmi
otvorov zvl6kiovacej hubice, podmienkami zvl6kho-
vania a f inal izujucimi oper6ciami ich pripravy.

Vldkna so zmenenou priecnou a pozdlZnou geo-
metriou a vfrobky z nich sa vyznacuju v porovnani
s vldknami kruhov6ho prierezu:

a) zvy\enym mernym povrchom

Profi lovanim sa moZe mernyi povrch a clenitost
vldkna zvli5it niekolkondsobne v porovnani s vldkna-
mi kruhov6ho prierezu, a t ; im sa zvy5uje aj jeho
fyzikdl no-chem ickd aktivita.

b) zvy\enymi separainymi vlastnos{ami tuhych,
kvapaln,ich a plynnfch medii

Specid lne PP v ldkna a v ldkni t6  mater id ly  moZu
sl0Zit k zachytdvaniu a spdt ziskavaniu organickfch
a anorganickfch ldtok, najmd olejov, tukov, prepa-
racii, ropnfch ldtok, farbfv ap. Separadnd ucinnost
je relatfvne vysok6 a m62e byt ndsobkom hmotnosti
vldkna.

c) zvySenou pohltivos{ou zvuku

Profilovan6 vldkna majI vy55iu zvukovti pohltivost
a2 o 90o/o oproti  vldknam s kruhovfm prierezom.
Koeficient zvukovej pohlt ivosti  zdvisi tot iZ aj na
rozptfleni mechanickej energie v r6znych defektoch
Struktury vldkna.

d) zvy\enou adh1znou prdcou v kompozitoch

Profilovan6 vlSkna maj[ zvli5enyi efekt vyistuZn6ho
a spevfiujuceho elementu, ktoryi je d6sledkom

zmenenej priecnej geometrie.
Pri  prfprave dutoporovi\ ich PP vldkien z taveniny

sa pouZlvaju tieto sposoby:
- priddvanie aditfvnych ldtok do vldkna
- priddvanie rozpinavych ldtok - nadr.tvadiel
- zmena nadmolekulovej a morfologickej Struktury
PouZit im aditfvnych ldtok rOzneho typu moZeme

pripravit vldkna s makroskopickou porovitostou. Ne-
vfhodou pouZitia takyichto l6tok je potreba ich odstrd-
nenia z vldkna. Pri  pouZit i  naduvadla tdto operdcia
odpadd. lde totiZ o rozpinav6 ldtky, ktor6 sa pri pod-
mienkach tvorby vldkna tepelne rozkladaj0.

Dut6 vldkna s mikroskopickou porovitostou sa daju
ziskat zmenou morfologickej Strukt0ry, ak sa pri tvor-
be vldkna zabezpecia tak6 podmienky, pri ktorfch
dochddza k vzniku lameldrnej Struktfry.

Pri aditivdcii Specifickyich prfsad do dutfn a porov
vldkien m6Zeme ziskat vl irobky s dlhodobou dispozf-
ciou, 6o sa prejavi v ich Specidlnych vlastnostiach
ako je:

a) antimikrobidlna uprava

V ldkno  s  na jmene j  j ednou  du t inou  v  smere  os i
vl6kna spojenou s povrchom makropormi nazyvame
vldkennf nosic aktfvnych substanci i .  VlAkennf nosic
a z neho zhotoven6 text l l ie moZno pouZit na postup-
ne uvol ' iovanie aktivnych substanci i  -  antimikro-
bidlne, bakteriocidn6, repelentn6 l6tky, farmakd ap.
do okol i t6ho prostredia.

b) antistatickdt uprava

Ak v ldkennf  nosic  obsahuje v  dut ine vo vode
rozpustnl i  antistat ickf pripravok, mOZeme hovorit
o antistatickej Iprave.

c) vlakna pre zdravy spanok

Tieto vldkna a vfrobky z nich sa pripravuju adit i-
vdciou prirodnyich, rafinovanlich ukl'udiujucich olejov
(levandulbvli olej) do dutfn a porov vl6kien.

PP vldkna sa pre svoje vlastnosti uplathuju v oblasti
odievania, bytov6ho textilu a v technickfch textiliach.
Vd'aka dobryim separadnfm vlastnostiam nach6dzaju
uplatnenie pri  osmoze, f i l t rdci i ,  dialyze, oxygendci i
ap.  lch pouZi t ie  je  skutodne 5 i rok6,  uplatnuj f  sa
v stavebnictve, pol 'nohospoddrstve, doprave,
zdravotnfctve a inde.
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Restructurisation Programms
of Textile Industry in Poland

S. Szumpich

Beskidski lnstitut Tekstylny, Bielsko-Biala, Poland

The author briefly describes the history of the texti le industry in Poland and its position in the
national economy. He evaluates the influence of economic reform on present state of this branch.
Restructurisation programs of texti le industry determine economical strategy of the development
and planned expendi tures.  They include modernisat ion of  spinning mi l ls  and f in ishing depart-
ments, increase of competit iveness, quality improvement and reduction of production costs. Some
perspectives for development of texti le industry in Poland in new economical conditions are
suggested.

[ Iot ; . , te KopoTKoro l4cropI4qecKofo BBenei lvrr  t4 ot lpc leJreHr.{ f l  \ rer ]Ta ' leK(rrr lnbuora nporu,rr r r - [eHrroc ' r 'n R
I lo. lbuKoM HaPoi l i lor \ r  xo3f l r4crBe aBTop oueHr,rBaeT B. i luf i r i l4e pe3yjrb ' t 'arog ro ln l ; icrneurr t )u pecfopvr, r  r ra
coBpeMeHltoc c-oc ' l 'o luut- '  l r ron orpacnr{ .  f lpolpanmrbr pec' r 'pyK'r 'ypaJrr43aur4r, r  ? 'cKc'r ' t {nbrroLi  npol{brr i l . lcrr -
Hocr l . ' l  o l tpel ler lKlr ' : lKoHoM14qecKyKr cT' l )arcrr , {n pa3BHrr. { r r  t {  t lpxtnt14nbr ( tu l lancr. rpoBanr4rr .  Orrr . r
I IpeAIrOnaranl '  MOrr(Cl) l { l43Al{ t '1 to npt l ] l t { - r lbt l t  l \  14 OTne"r lOqt l lJ lX I {eXOB, nOBIJI t ] leHI4e KaqeCTBa, CnOCO6nOCTla
Bl l lep)(a ' l 'b  KoHKyJ)ei lur4n 14 norrr , t ) r (orrHe npoAu:rBoj lcTBei lHbtx pacxolon.  B KOtrue J loK.naAa f ipr4Bej le i lbr
I leKOTOpt ' te nePCIleK' l ' l ' IBLI  pa3B14Tl l t l  I lO. f tbCKOt4 TeKC'I t . t . t tSl tOU f i [ )OMLI l l l . [eHHOul ' l l  l ]  I IOBLIX i jKOI lOMi lqO[]Kt4X
\rc.rtoBt4flx.

Nach kurzer historischer Einleitung und Charakterisierung der Stellung der Texti l industrie in
der polnischen Volkswirtschaft bewertet der Autor die Auswirkungen der Wirtschaftsreform auf
den gegenwdrt igen Zustand dieser Branche. Die Programme der Umstruktur ierung der
Text i l industr ie best immen die 6konomische Strategie ihrer Entwicklung. Sie setzen voraus
Modernis ierung von Spinnereien und Veredlungsbetr ieben, Erhohung der Qual i tdt  und
Konkurrenzfdhigkei t  von Text i lprodukten, Liquidat ion von nichtef fekt iven Produkt ionen und
Erniedrigung von Produktionskosten. lm SchluB sind einige Perspektiven der Entwicklung der
polnischen Texti lwirtschaft in neuen okonomischen Bedingungen angedeutet.

Po krdtkom historickom rivode a vymedzeni postavenia texti ln6ho priemyslu v pol'skom n6rodnom
hospoddrstve autor hodnoti ddsledky hospoddrskej reformy na s0dasnli stav tohto odvetvia.
Programy reStrukturalizAcie texti lneho priemyslu stanovuj0 ekonomick0 strat6giu jeho rozvoja
a zdkladn6 smerovanie investfcii. Predpokladaj0 modernizdciu pradiarnIa zo5lachtovn[, zvy5ovanie
kvality a konkurencieschopnosti texti lnyich vfrobkov, ru5enie neefektivnych vfrob a zniZovanie
vlrobnfch n6kladov. Y zAvere s0 naznacen6 niektor6 perspektlvy rozvoja pol'sk6ho texti lneho
priemyslu v novfch ekonomickfch podmienkach.

1. Texti le industry in Poland

1.1. General characterization of text i le industry

Texti le industry consists of a number of various
trades. Although text i le industry is one of the oldest
and the biggest industr ies in Poland, just to the be-
ginning of the World War l l  there had been only tex-
tile enterprises, clothing industry was organised only
as a handicraft with the number of small  merchant
employees.

The XIX century was the stage of creating and
developing the centres of textile industry. Poland had
taken over textile industry arranged very irregularly
after the period of annexiat ion. Some regions of
Poland (Matopolska, Wielkopolska and Pom orze)
were almost devoided of this industry. The export
centre of text i le industry was located in Bielsko the

98

Polish part of Cieszyn Silesia and the rest of tex-
tile's industry important part was concentrated in two
regions: Lodz and Biatystok. There was relatively
large production of f lax fabrics [1].

Industrial centres formed in this period work as well
now despite of develop other industr ies and creat-
ing new industr ial distr icts. This is way we can say
that from this point of view text i le industry is stable.

In the big centres of this industry had taken place
process of productivd potential regeneration in con-
sideration of professional traditions, existing staff and
higher efficiency there located investmens achieved.

After the lf World War textile industry was also lo-
cated in new regions within the l imits of the general
industr ial isat ion pol icy of the country as a relat ively
easy to accept in new terms - for example north-
east regions of Poland, or for social reasons - work
for women in the regions with high concentrat ion of
heavy industry. There was why gooverment invest-



ment pol icy in last periods hasn't  considerably
changed earlier arrangement of textile industry in the
country.

High concentrat ion of text i le industry occurs
in Bielsko, +-odz, Bialystok, Kal isz, Tomaszow
Mazowiecki and Czgstochowa. In the surroundings
of these towns (except Kalisz) are smaller, satelite-
l ike,  centres of  th is  industry .  Lower Si les ia and
Zielona G6ra province. There are single text i le fac-
tories also in other parts of Poland but different fac-
tors determined their location: accessibility af domes-
tic raw materials, necessity for industrialisation of the
region or previous professional tradit ions.

Texti le industry is located mainly in the towns
whereas very rarely in the country.

The biggest text i le centre is Lod2 region which
assembles about 40 % of national cotton industry
production, 35 % wool industry production, 33 % silk-
decorative production, 20 % felts and technical fab-
r ics trade and 33 % knitt ing ( including 53 o/o hosiery
trade production).

The second centre of text i le industry is Bielsko-
Biala dominated by wool industry. There is produced
about 19 o/o national production of wool fabrics, 15%
felts and technical fabrics and 5% cotton goods.
There is also knit t ing and bast f ibres industry.

The largest number of f lax processing factories
occurs in Jelenia Gora province.

Manufacturing of decorative fabrics (including car-
pets) is spread out on the whole teri tory of Poland.

Felts and technical fabrics industry has got a wide
range of products. l t  comprises production of con-
veyer and t ires fabrics, rope and net goods, inten-
sively ful l ing and woven felts and f irst-aid products.
Factories of this trade are also mention such cen-
tres as: Lodz, Zyrardow, Tomaszow Mazowiecki,
Bielsko-Biata, Bydgoszcz, Kowary, Pieczyce.

The largest number of new textile factories was
buil t  in Lodz (especial ly knit t ing) and this is why this
region has the greatest possibi l i t ies of technical and
technological i  nd ustry restructurisation.

The number of enterprises on text i le industry in
1991 was 417. The part icipation of enterprises em-
ploying:

Table 1 Trade structure of textile industrv

100 and les workers 24.2%
101 - 200
201 - 500
501 - 1 000
1  001  -2000
2001 -5000

1 7 . O %
2 2 . 1 %
20.1%
13.20
3.4o/o.

There is the most enterprises which employ 200
to 1 000 workers in Pol ish text i le industry. Small
enterprises employing up to 100 workers make about
112 general number of enterprises [2].

1.2. The posit ion of text i le industry in national
economy

The position of textile industry in national economy
is determinated by:

- value of capital assets
- sold production
- employment
- part icipation in foreign trade.

The gross value of capital assets on 3'1 Decem-
ber  1993 was 48 781.1 mld.  z l .  ( tab.1)  what  was
about 5 % of value of the whole industry assets. l t
places text i le industry at the 7th posit ion in Poland.

It  should be stated that text i le industry doesn't
bellong to the industries of high capital intensity, what
is confirmed by size of sold production.

Textile industry employed 402,5 thousand workers
in 1992.  l t  was the 2nd posi t ion af ter  food industry .
I t  means,  that  problems of  th is  industry ,  i ts  coord i -
nation and perspectives are very serious social prob-
lem, especial ly in the centres of text i le enterprises
high concentrat ion.

In  1992  compared  w i th  1991  emp loyment  de -
creased by 12 % while general ly in the industry less
than 8 %. l t  is a result of deep recession in text i le
industry caused not only by lower demand for fab-
r ics (considering on unpoverishment of society) but
also by too big groundless and uncontrol led import.

Export of the l ight industry ( i t  means text i le and
leather industry) was 1 5.261 mld zl in 1992 - i t  is
8.5 % of the whole industr ial export value while im-
port was 4.5 o/o of domestic import.

Industry

Texti le

Number
of enterprises
and factories

Sold
production

[mld zl]

Average
employmenl

Value
of capital

[mld zl]

cotton
wool
s i lk
decorative fabrics
haberdasher's
bast fibres
felt and technical fabrics
nonwoven fabrics
clothing industry

44
66
1 3
48

B
27
1 8
7

4,815.7
31,777.7

1 , 1 2 9 . 6
2,347.1

3 1 8 . 6
1 ,664 .8
1 , 4 1 5 . 0

354.7
12,756.2

54.6
38.4

9 .4
13.7
3 .2

1 8 . 3
5 .5
2 .3

222.9

12,945.5
7,394.6
1 , 8 6 9 . 7
3 ,387 .3

736.8
3,838.6
1 , 1 8 1 . 7

656.7
6,840.0
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Polish text i le industry is based mainly on import,
as well machinery as raw materials. At the same time
signif icant part of i ts production is sold abroad what
attests his proexporting charakter.

Despite of wasted machine park, without licences,
the level of technology and quali ty of goods in tex-
t i le industry comply with requirements of the most
demanding importers.

Light industry possesed such posit ion in pol ish
export to some western countries:

USA
Canada
Denniark
France
Germany
Sweden

- 2 nd place 22.6 % of pol ish export
- 2 nd place 21 .0 o/o of polish export
- 2 nd place 19.7 % of pol ish export
- 3 nd place 12.5 %o of polish export
- 3 nd place 10.8 % of pol ish export
- 3 nd place 10.7 % of pol ish export

Position of export to western countries as well as
part icipation in l ight industry, mainly text i le export,
show its very important role in national economy t3].

1 .3.  Current  s i tuat ion in  text i le  industry

Current situation of textile industry can't be identi-
f ied with general si tuation of national economy be-
cause text i le industry as the market industry, was
involved in  the market  economy mechanism more
than other trades, and moreover beared the conse-
quences of the open economy.

The unfriendly attitude of economy authorities, based
on unsound that this industry was too extended in
Poland and beyond measure expired in industrialised
countries, accompanied textile industry.

a) Technical potencial

The technical potencial of text i le industry in 1991
decreased to 90 % compared with 19Bg i.e. before
starting the reform of national economy. Substantial
drop of productive potential took place in cotton
waste spinning factories and weaving-mil ls.

b) Production of more importanf goods

As a results of lose the east market (USSR) and
annulment of custom barriers on the imported goods,
domest ic  product ion in  1989-91 decreased in
a drastic way (tab. 2).

The biggests decrease took place in cotton indus-
try. Only small  unwoven fabrics and bonded cloths
industry wasn't  inf luenced by recession. Production
of this industry is in i ts greatest part used for tech-
nical and industr ial goals, not for trade. Reliable in-
dicator of industr ial production is the size of produc-
t ion per 1 inhabitant. ln relat ion to 19Bg decrease
was as fol lowed (tab. 3).

This production characterised by size of cotton and
cotton-l ike, wool and wool- l ike production shows

1 0 0

systematical decrease beginninig from 1975 when
the production size was the highest.

c) Capital assefs amortisation degree

The capital assets economic depreciation's degree
in text i le industry was about 56.8 % in 1991 and was
higher  than in  the whole industry  (54.6 o/ , ) . l t  should
be noticed that st i l l  higher capital assets economic
depreciation's degree has textile (metric area) indus-
t ry  -  59.9 %, whi le  lower deprec iat ion is  in  c lo th ing
industry - 38.0 o/o. ln this respect clothing industry
is ranked among the most modern trades in Poland.
Machinery, technical equipment and tools in text i le
industry are depreciated more (75.1 %) than in in-
dustry  genera l ly  (73.4 %).

Clothing industry has got at i ts disposal machin-
ery park depreciated in 48.7 % - what places this
industry on the f irst place in Poland. Capital assets
amort isat ion degree on 31 .12.1992 on the ground of
data transmited from enterprises to Polish Texti le
lndustry  Chamber was genera l ly  62.2 %, bui ld ings
and structures - 42.5 %, machinery and technical
instal lat ions - 79.6 %. Less machinery and techni-
cal tools depreciat ion degree then the whole of tex-
t i le industry have got such industr ies as: si lk, car-
pet ,  kn i t t ing and main ly  (55.3 %) c loth ing industry .
Part iculary high machinery and tools depreciat ion
degree exists in wool and flax industries and worsted
spinning mi l ls .  Capi ta l  assets deprec iat ion degree
and mainly technical instal lat ions in text i le industry
indicates the necessity of urgent machinery park
modernization. In case of text i le industry taking into
account current avai labi l i ty of productivi ty degree,
1/3 of machinery park should be replaced in the near-
est three years. Size and assortment of domestic
text i le machinery production means that about 90%
replacement of potential wi l l  have to be done bas-
ing on import  o f  machinery and insta l la t ions.

d) Making the besf of production capacity

Production capacity in the whole of text i le indus-
try in 1992, est imated as the average of separate
t rades was about  60%. The h iggest  product ion ca-
pacity was in clothing industry - 870/0, carpet indus-
try - 780/o and knit t ing industry - 65%, and the low-
est in f lax, technical products and worsted spinning
mi l l  industr ies.

In  1993 ( f i rs t  ha l f -year)  took p lace the genera l  re-
duction of production capacity but majori ty of con-
cerns forecasted (on the ground of various circum-
stances)  improvement  in  th is  l ine.

e) Productivity of labour
Productivi ty of labour measured by value of gen-

era l  income per  one employed in  1993 increased in
the whole text i le industry to 11 .ZYo compared with
1992, what, after taking into account the rate of in-



Table 2 Production of basic fabric's sorts

1 975 1  9911 9901 980 1 985 1 989 1 992

fabrics (without raw) in meters:
cotton and cotton-like
wool and wool- l ike

100.0
100.0

93.0
94.4

8 1 . 7
77.7

73.5
72.2

4 1 . 0
47.2

27.4 23.0
33.3 25.0

f lat ion in the same t ime, means reduction in realt ion
to last year.

Table 3 Decrease of production size

year 1 989 1 990 1 991 1 992

Geotextiles Producers Association. Factories of all
textile trades participate in this Association, so as
Texti le lnst i tute, and other Texti le Research and
Texti le Machinery Centres. The Associat ion st imu-
lates development and production of geotexti les,
promotes their sel l ing for buyers and designers, e.g.
for  road bui ld ing,  co l lect ing dangerous industr ia l
wastes etc.

2. Restructural isat ion of text i le industry

Enterprises of al l  trades have already got worked
out restructurisation programs or they work on them,
except clothing and technical products industr ies
where only few of them recognize the necessity of
restructurisation.

Some of industr ies are advanced in restructurisa-
t ion process. There are: cotton, knit t ing, si lk, deco-
rat ive fabrics, f lax and wool industr ies.

Programs of restructurisation were worked out by
various consult ing f irms, but in many cases enter-
prises prepared programs on their own. These pro-
grams are gradual ly  in t roduced.  Planned s izes of
restructurisation expenditures are very differantiated,
what means dif ferent grade of restructurisation, es-
pecial ly technical changes.

General ly speaking, planned expenditures are un-
derstated and don't give a chance to execution of
required technical restructuring. l t  results from dif f i -
cult  f inancial si tuation in enterprises and from dif f i -
cult ies with gett ing investments credits on terms
acceptable by industry. l t  should be mentioned that
many of the enterprises had divided restructuring
process on par ts ,  moving b igger  investment  ex-
penses on next years, the most often on 1995.

2.1.  Text i le  industry  in  fore ign exper ts  opin ion

Boston Consulting Group worked out "Restructurisa-
tion Study for Textile and Ctothing Industry,, on World
Bank order  in  1990.

This Study made a base for working out "Directions
of Economist Strategy Towards Light Industry En-
terprises,, by Ministry of Industry in Apri l  1991. In the
directions of this strategy stated as follows:

- Low technical condition of machines and instal-
lations what is testified by high capital assets
amortisation degree - 60 o/o,

fabrics (without raw) in meters:
cotton and cotton-l ike 100.0 56.0 37.5
wool and wool- l ike 100.0 65.4 64.2

3 1 . 5
34.6

Table 4 Productivi ty of labour per 1 person

year
(1  es1 /

1 989 1 990 1 991 1 989)
x  1 0 0 %

1)  yarn
cotton and cotton-like
in thousand km of yarn

wool and wool- l ike
in thousand km of yarn

2\ raw fabrics
cotton and cotton-like
in mln m of picks
wool and wool- l ike
in mln m of picks
si lk and si lk- l ike
in mln m of picks

1 36.0 103.4 84.0

54.2 45,6 34.7

174 .0  187 .1  179 .7

6 1 . 8

64.0

103 .3

There was a real productivity of labour growth in
industr ies l ike: cotton, wool, clothing and technical
goods (tab. 4). This index characterises general pro-
ductivi ty in relat ion to the whole of text i le industry.
There was presented productivity of some goods in
1989-1991 measured by production per 1 worker
of productive group employed directly on production.

f) lnitiatives of enterprises

Textile enterprises without waiting for worked out
trade restructurisation programs undertake various
initiatives, e.g.: - In the beginning of December 1993
five Polish text i le and clothing enterprises together
with National Australian Farmers Corporation estab-
lished first international Textile Consortium in Estern
Europe. Next 10 enterprises declared their wi l l ing-
ness of taking part at this Consort ium. Thanks to
establ ishing of the Consort ium 40 thousands work-
ers have not to be afraid of redundance. Australians
will provide raw wool on credit at competitive prices
and help to again new markets for woollen products.
- In November 1993, 18 enterprises and research
centres from al l  over the country formed an

4946 1 8

173

372 60.2

147 73.5

1 0 1



- Bad quality situation in spinning factories, where
prouction is disposed to middle quality product,

- General modernisation of preparatory shops in
weaving mil ls is needed. l t  wi l l  be necessary
to replace old, not efficient looms, and techni-
cal ly disused gripper looms STB produced in
ex-USSR,

- The greatest investment expenses are con-
nected with modernisation of dye-works and
fabrics f inishing departments.

The Boston Consult ing Group's report forecast
good perspectives for exporting wool worsted fab-
r ics and l inen decorative an indoor fabrics. Produc-
tion and competitiveness of cotton industry products
was estimated low. This industry wil l  require reor-
ganisat ion and modernisat ion of  sp inning rooms,
weaving mil ls and f inishing departments for obtain-
ing finer and more precious fabrics. Finishing depart-
ments need complete modernisation in order to at-
tain possibi l i ty of f inishing wide fabrics. Also com-
petitiveness and quality of coarse wool fabrics were
estimated low.

According to Boston Consult ing Group estimated
investment expenditures in text 5 years should be
as shown:

- cotton trade - 203 mln USD (preparatory ma-
chinery in  sp innig mi ls  and f in ish ing depar t -
ments) ,

- wool trade - 105 mln USD (worsted spinning
mi l ls ,  dyehouses and f in ish ing) ,

- f lax trade 65 mln USD (machinery park mod-
ernisation),

- knitting trade - 182.5 mln USD (machinery re-
placement and pattern designing computeri-
sation).

Confrontat ion of this numbers with expenses in
1985-89 points at their considerable understat ing.
According to current prices, textile industry demands
are estimated to about 1 mld USD.

The Ministry of Industry Leadership numbered light
industry (with textile) among developed industries in
Apri l  of 1991. Boston Consult ing Group's Study didn't
include si lk-decorative industry, e.g. si lk, open work
(curtains and lace-making), haberdasher's, carpet
and decorative fabrics industr ies.

2.2. Sector restructurisation

The textile industry sector restructuring programme
in Poland doesn' t  ex is t .  Min is t ry  of  Industry  and
Trade worked out industrial policy foundations, where
the l ight industry ( including text i le) was quali f ied as
a higher necessity sector. The base for such esti-
mation were factors as shown:

- cr i ter ion of unemployment neutral isat ion,
- low material and capital consumption,
- in l i t t le injurious to environment, high elast ici ty
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in adaption to market demands,
- influence on state of health (using natural raw

materials).
In l ight industry sector valuation was mentioned

posit ives as fol lows:
- low workforce costs and therefore price com-

petitiveness,
- f ibres use structure approximate to western

countr ies,
- high quali ty of some f lax fabrics and clothes.

As the negatives were stressed:
- low production capacity considering to:

o outdeleted machinery park, mainly from ex-
Counci l  for  Mutual  Economic Aid,  low pro-
ductive potential exploitat ion degree,

.  i nd igence  o f  spec ia l i s t i c  and  aux i l i a ry
instal lments employment overgrowth,

- stale technology, mainly in f inishing processes,
- too big scale (the size of factories),
- not improved export quotas to European Com-

mon Market and USA,
- bad quality of raw material (cotton from ex-

USSR, domestic chemical f ibres and yarns).
On the ground of  the sector  t rade-regional

restructurisation programs study the sector restruc-
turing foundations were formulated, which, with ref-
erence to textile industry, described trades: flax, wool
(worsted) as developed whereas cotton as this which
had have to be partly reduced.

Within the framework of temporary protection of
domestic text i le producers was forecasted:

- duty free import of raw materials, and machin-
ery and equipment, not produced in Poland,

- f inancing of restructuring activi t ies by:
o access to foreign law interests credit l ines,
o giving goverment securit ies on effect ive re-

structuring programs
o faci l i tat ions in credits for purchases and im-

ported seasonal raw material reserces (line,
cotton, wool).

2.3. T rade's restructu risation

Regional restructuring occurs obviously in regions
where this industry is highly concentrated. There are
worked out restructurisation programs named:

- Bielska Welna
- l-odzka Bawetna
- Lodzka Welna
- Polski Len - Lower Si lesia.

Restructuring programs including more than one
enterprise are recommended by Agency of Industry
Development Company Ltd. in Warsaw and financed
from PHARE funds.

Texti le industry is unable to implement restructur-
ing programs by means of its own investment means



and practical ly can't  take advantage of domestic in-
vestment credits. Foreign invetment credits are ap-
proachable for this industry on the general principles.

Text i le  industry  in  the regions threatened wi th
structural unemployment, e.g. in Lodz, might have
chance to use preferential credits. As a result of re-
structuring the technical potential of textile industry
wil l  be decreased. This potential wi l l  probably be
formed on the grounds of the sel l ing possibi l i ty on
domestic and international markets.

With a view to domestic demand decrease tem-
porari ly forced by economic situation of society and
forecasted export development on eastern markets,
Polish Texti le Industry Chamber estimates that al-
though low degree of industry production capacity
in 1992, this potential wi l l  be maintained on the level
50-60 % of its size in 1989. There is also forecasted
that in 1994 wil l  be init iated modernisation of the
texti le industry, including al l  trades, which wil l  be
suited to the directions of product (assortment) and
technological restructurisation. In this connection fin-
ishing departments and spinning mil ls in al l  trades
of text i le industry wil l  be modernised in the f irst suc-
cession.  In  the case of  sp inning mi l ls  i t  wi l l  be nec-
essary urgent  equip ing them wi th devices for
knotless yarn l inking (spl icers). Weaving mil ls in al l
of the trades wil l  be modernized in the second suc-
cession because don't  hinder from modernising and
production quali ty increasing.

The important problem of productivi ty increasing
will be on the second plan because of remaining real
employment more than 20o/o higher as standard.

Achievement of the text i le industry restructuring
plans wi l l  not  demand expenses for  industr ia l  bu i ld-
ings. l t  should be mentioned that there are not exist
ecological limitations for continuation of textile indus-
try running in Poland but the problem of industr ial
wastes t i l l  now neglected should be dissolved.

Cotton trade enterprises of the Lod2 region car-
r ied on restructuring programs tor 14 enterprises,

The f irst stage comprised 1992 and I half  of 1993
year. In assumption of the first stage 20-40o/o ta-
duction of production divisions, decreasing enter-
prises to small  one, more eff icient. Reduction of en-
terprises propert ies and dividing some of large en-
terprises to small  one, more eff icient. Reduction of
enterprises properties - 44 % including buildings and
edificies - 45 o/0, tTrdchinery and installations -150/0,

reserves -13o/o was a result of these activities. Jointly
were backed out of production 1400 engines, what
caused decreasing of production capacity: in the
sp inn ing  m i l l s  -41%,  in  wav ing  rooms -44% and
in f inishing departments - 35 %.

The 1st stage of restructuring brought visible im-
provement of the size of selling in realtion to enter-
prises propriety value and more effectively use of

production capacity by, among other things, increas-
ing the shift ratio. The production costs were reduced
to about 100 mln zl anually by decreasing of the real
estate taxes and costs of energy used. Initial condi-
t ions for integrating the enterprises in holding were
created. After the first succesful effects was seen
lack of consequence in realisation of the restructur-
ing assumpt ions in  last  months of  1993.

In the 2nd stage of restructuring, basin on consult-
ing f irm assumptions, cotton enterprises should par-
t icipate in associat ion and create of a holding
"L6dzka Bawelna,,.  10 of 16 enterprises declared
participation but actually only 6 of them are decided
to found the hold ing.

From the worked out ini t ial  assumptions, arises
performance improvement of these 6 enterprises
have possibi l i ty to accede to the holding later.

Flax trade like other trades undertakes restructur-
ing act iv i t ies s t ruggl ing wi th the same di f f icu l t ies,
however there exists part icular si tuation, in addit ion.
There are combined problems of the f lax industry,
retteries and flax planters.

lndustry and Trade Ministry recognized the neces-
sity of working up to sector research of the flax trade
- in February 1992 init ial  study was done. l t  was no-
t iced that f lax trade has a big chance of development
part iculary as a result of exist ing ( in considerable
range) domestic material resources. There are pos-
sibi l i t ies to continue and develop production for ex-
port.  Six enterprises were init ial ly selected to form
f lax industry  consor t ium wi th help of  PHARE and
UNIDO funds.  On the turn of  1992 rest ructur ing pro-
grams were f inished however many enterprises af-
ter f inishing program works are st i l l  in cooperation
with consult ing f irms.

ln order to retr ieving a solvency the enterprises
began judicial proceedings with beneficial results.

The serious problem sti l l  remains is rebui lding of
domestic raw material base.

In the Lower Si lesia region was taken a tr ial  to
sett ing up organisation of enterprises with part icipa-
tion of Western Bank in Wroclaw. The intention is to
create Industr ial -  Capital Group in the Lower Si-
les ia.

Bielska Welna is known on the world markets f rom
XIX century. The crash was univocal ly seen in 1989
when material procurement was devolved upon the
banks which serviced the enterprises. There was
a result of the turnover funds, which were sucked
up from enterprises to various central funds (together
with foreign currency) lack.

Grasping increase of interests from granted loans
on machinery park modernisation or spinning mil ls
bui lding (TP Meri lana, TP Bewelana) made worse
anyway dif f icult  si tuation in this enterprises. This is
why such enterprises as: TP Rytex, Bielska Dzianina,
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TP Bewelana are in  l iqu idat ion.  Eight  of  B ie lska
Welna enterprises signed restructurisation agreement
with Regional Development Agency in September
1992.  l t  came into being nobody sat is fy ing pro-
gramme of setting up Economics Interests Common-
wealth "Bielska Welna,,. The process of creating the
holding is est imated for few years. For this period
the enterprises can go through the restructuring
stage and proprietary transformations. Financial re-
sources are not determinated univocal ly.

Bielska and L6dyka Welna have the same or near-
ing problems. Lodzka Wetna includes 1 1 working
enterprises and 4 in l iquidation. The situation is more
diff icult  than in Bielsko because signif icant part of
i ts export couldn't  be sold to i ts previous markets in
ex-USSR, China, lrak or Korea. Production for mil i-
tary services has also decreased. There are em-
ployed about I 000 workers who make wool fabrics
in amount of 32% compared with the 1985 produc-
tion. The program of restructuring in holding form for
I enterprises is worked out similar to Bielsko.

3. Condit ions of reduction the recession
in text i le enterprises

Texti le industry which have at i ts disposal enor-
mous productive potential representing technical and
technologica l  level  which g ives the possib i l i ty  for
production of goods suited to the quali ty and pat-
tern - designing requirements of domestic and in-
ternational markets, was affected by recession more
as the whole national economy.

Despite of numerous and significant difficulties tex-
t i le industry maintained capabil i ty to futher function-
ing in  the new economic condi t ions.  There were re-
alized restructuring processes and proprietary trans-
formations in such a way that i t  can be one of the
most efficient of Polish industry branches in particular
condit ions.

The considerations of text i le environment in the
subject of way out of the crisis went beyond the stage
of discussions and fruited with thew number of propo-
sit ion part ly introduced to industr ial practice.

The Vll l  Congress of Pol ish Texti le Engineers As-
sociat ion proposed such a condit ions of overcoming
the recession in the text i le industry:

3.1. Replacement of depreciated productive
potential

Very high degree of capital assets amortisation
points out that for keeping out required production
level and guaranting price competit iveness there is
necessary to replace 1/3 of textile industy produc-
tive potential in next 3-5 years. Textile industry in

104

the present economic situation is not able to work
out, required for this purpose, investment funds. This
is why are necessary long-term credits on the pref-
erential term. With a view to estimated over 90o/o
import of text i le machinery there are recommended
currency credits.

3.2. Indebtness reduction of enterprises

Economic results of the enterprises in 1993 shows
that debts process was stopped however high past
indebtness makes eff icient act ivi ty impossible for
them. The Congress concludes that text i le industry
should be recognized as threaten with l iquidation for
technical and economical reasons in al l  regions of
Poland. In connection with this, judicial proceedings
(based on f inancial restructuring of enterprises and
banks Act dated 3rd Feb 1993) should be simpli f ied
to the highest degree, so, i t  would be possible to use
it in greater number of enterprises and to treat in the
similar way al l  creditors and so as to use in greater
range means on this purpose.

3.3.  Custom pol icy

Custom pol icy should be favour to promote Polish
texti le industry. lmport customs duties for raw ma-
ter ia ls  semi-processed products and machinery
which are not produced in Poland or short-balanced
should be adjourned t i l l  the end of 1995. lmport sums
for text i les produced in Poland in suff icient quanti-
t ies and assortment should be also introduced.

3.4. Restructuring of industry

Sector, regional and separate enterprises text i le
industry  rest ructur ing should be accorded wi th
goverment industr ial pol icy.

The Congress recognizes that domestic request on
texti les should be satisf ied by own industy in 80 oh,

furthermore this industry should export over 30 % of
i ts production. Accepting this numbers makes close
the Polish national economy industr ial structure to
the one in  h ighly  industr ia l ised countr ies.  Restruc-
turing of textile industry enterprises must be financed
form preferential long-term credits guaranted by In-
dustr ial Development Agency Co. Ltd. or by Minis-
try of Industry and Trade.

3.5. Retr ieval of eastern market

Particular matter for the whole of national economy
is the retr ieval of the eastern market for Pol ish ex-
port.  Texti le industry is very interested in this mat-
ter because of long-term tradit ion in production
goods for this market.

Textile industry expects that this matter will get



adequate signif icance with international economic
agreements.

3.6. Pol ish Government have to regulate other
problems such:

- dividends
- over and above normative wages tax
- credit guaranties for restructured enterprises
- short-term credits on standing needs
- taking posession of needless enterprises es-

tate by goverment agency and managing them.
Proposit ions of solving that problems were pre-

sented on frequent occasions by industr ial enter-
pr ises,  t rade unions and economic organisat ions
icluding Polish Texti le Industry Chamber.

Delaying of proposed solutions conduces to futher
aggravation of the situation in text i le enterprises,
Transformation processes in textile enterprises are
too slow, what is a result of lack of decisions and
exist ing law condit i t ions.
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P rog ramy re5tru ktu ralizilcie
text i ln6ho pr iemyslu v Polsku

lnstitut Tekstylny,

Texti ln; i  pr iemysel md v Pol 'sku dlhrl  tradiciu.
Z hl'adiska objemu hrub6ho produktu sa v rebrfdku
priemyselnfch odvetvi radi na 7.miesto. K dominant-
nym oblastiam patri spracovanie bavlny, vlny a I'anu.

Texti lnf priemysel bol vfrazne postihnutf dosled-
kami hlbokej recesie, spOsobenej nielen poklesom
dopytu po textilnfch vlirobkoch a stratou vlichodo-
europskych trhov, ale aj neopodstatnenf m
a nekontrolovatel'nfm importom textiln6ho tovaru zo
zahrani6ia. Hospoddrska reforma sposobila vdZne
socidlne probl6my, najmii  v oblastiach s vysokou
koncentr6ciou text i ln6ho priemyslu.

Pol'skyi textilnyi priemysel je zivislyi na dovoze
strojov i surovfn. Podstatnd cast produkcie je urdend
na export. Napriek pomerne zastaral6mu strojov6mu
parku je technologickd f rovefi vyiroby dobrd a kvalita
tovaru zodpove da poliadavkdm odberatelbv.

V d6sledku hospodarskej reformy do5lo k podstat-
n6mu poklesu produkcie. Mnoh6 text i lne podniky sa
v5ak pruZne zorientovali a zad,ali iniciativne hl'adat
moZnost realizdcie vfroby v novfch podmienkach
trhov6ho mechanizmu. Programy re5truktu ralizacie
boli vypracovan6 po doslednej analfze v spoluprdci
so zahranidnl imi poradenskl imi f i rmami. Programy

S. Szumpich,  Beskidsk i

Bielsko-Biala, Poland

mapuj0 s0casnf  s tav,  s tanovuju ekonomicku
strat6giu odvetvia a zdkladn6 smerovanie investici f .
Predpovedaj[ sa sl'ubn6 perspektivy exportu textili i
z cesanlich priadzi, textiliI z I'anu a bytov6ho texti]u.
Nevyhnutnf predpoklad dal5ieho rozvoja je moderni-
zacia pradiarni a zo5l 'achtovni, zvyi5enie kval i ty
a konkurencieschopnosti  text i lnfch vlTrobkov.
Potrebn6 investfcie bol i  vycislen6 na cca 1 mil iardu
USD. Viacer6 regiondlne programy re5trukturalizdcie,
vypracovan6 pre oblasti  s najvdc5ou koncentrdciou
text i ln6ho pr iemyslu,  s0 f inancovan6 z fondov
PHARE.

Re5trukturalizacia bavlndrskych a l'andrskych
podnikov predpokladd raciondlnu redukciu kapacit
a neefektivnych vyirob, modernizdciu technologickeho
vybaveni a, zn(lenie vyirobnlich ndkladov, rozdelenie
niektorfch velkfch podnikov na men5ie, efektivnej5ie
zAv ody . R e5tru ktu r alizacia texti I n 6 h o pri e mys I u m us I
byt financovand z preferencnyich dlhodobfch uverov
garantovanfch Stdtom. Proces transformdcie spo-
mal 'uje nepruZn6 zdkonoddrstvo. Pol 'skf text i lnf
priemysel m6 predpoklady pre d'alSi rozvoj v novlich
ekonomicklich podm ienkach.
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Problems of heavy metals in effluents from wool industry

l .  Uhr ina

Research tnstitute for Textile Chemistry, Zitina, Stovak Repubtic

The paper reviews some possibil i t ies to reduce contents of heavy metals (Cr and Cu) in efflu-
ents from wool dyeing and manufacture of electroconductive fibres. This is followed by the pres-
entation of practical knowledge of removal of these metals from effluents using chemical clarif i-
cation with anorganic flocculants and ion exchange process.

Der Autor untersucht die Moglichkeiten zur Erniedrigung des Gehaltes an Schwermetallen (Cr
und Cu) in Abwdssern, die vor allem in der Wollfdrberei und in der Produktion von elektroleithdhigen
Fasern entstehen. Er fuhrt praktische Kenntnisse aus der Beseitigung von diesen Metallen aus
Abwdssern durch chemische Kldrung mit organischen Flokulanten und lonex-Technologien an.

B clarr,t: l)accr\rolpeubr so3lro)Kuocl'r{ norrr,rxeuun cojlcpxanulr r'flxe.flr,rX MCToJr.rroB (Bv l,r Brr) B (]r'oerr,r\
Bo,lax r,r3 Kparrlcur{rr uepcrr.{ r,{ ilpor.{3noIlcrBa 3neK'r'ponpogo^{rrrlr.{x r}oJ'roKorr. Ipnnelenl,r npaK'r'r4rrecK!{o
:l l laH14rr o y/| la.[cilt4t4 3'r 'HX i\teTaj|iroB H,] cToq|lt,tx Bojl xt4M14'recKor.r rtoar.y'.nlr r1r.lcr,r c i lpr4Mer{eilr,r(]\ l
arropranr{qecKH\ cf.norc.yrnrrroB rr r. lorroo6ueunr,r\rr4 l 'exno.irofr4n\,r14.

Autor cldnku rozoberd moZnosti znftenia obsahu taZkfch kovov (Cr a Cu) v odpadovyich voddch
vznikajfcich najmd pri farbenlvlny a pri vfrobe elektrovodivfch vldken. Uvddza praktick6 poznatky
z odstrahovania tfchto kovov v odpadovfch voddch chemickfm direnim anorganickyimi flokulantami
a ionexovymi technologiami.

l . ln t roduct ion

Effluents from wool processing contain high quan-
tities of extractable substances from grease wool
scouring ( lanol ine) and chromium from wool chro-
mium dyeing.

Chromium dyes keep their signif icance up to now
because of excel lent colorist ic propert ies in spite of
the fact that they are a source of chromium in the
effluents.

The main disadvantage of chromium dyes is the
necessity of usage dichromate to form a stable com-
plex of chromium creating a bond between dye and
wool. Residual dichromate flows after dyeing to ef-
f luents. l t  is necessary to emphasize that C16* has
a strong carcinogenic effect and that is why i ts dis-
charge to eff luents is undesirable.

Other heavy metals from special technologies of
wool processing contaminate the eff luents besides
chromium. A source of heavy metals in the effluents
are also processes of manufacture of electro-
conductive f ibres. Cupric salts are appl ied in these
technologies and the residual chemicals f low to the
effluents. Effluents from scouring of electroconductive
fibres are contaminated by copper which bonded on
the fibre surface only by weak physicaf powers is
being released.

Technologies of wool scouring and manufacture of
electroconductive f ibres are the most important
scources of heavy metals that are to be removed
from the effluents.
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2. Chromium in eff luents from wool processing

Chromium can be present in the effluents from wool
dyeing in the form of tr ivalent cation, chromate or
dichromate anion. The tr ivalent form is stable on
usual condit ions. The tr ivalent chromium is soluble
in ac id medium, but  i t  undergoes hydro lys is  and
separates as insoluble chromium trihydroxide in neu-
tral and alkal ine medium. Hexavalent chromium is
stable only in waters containing no reducing sub-
stances, otherwise i t  reduces to a tr ivalent form. l t
is present in acid solut ions as dichromate anion, in
neutral and alkal ine medium as chromate anion.

Quanti ty of chromium in the eff luents (exhausted
dye baths) depends on concentration of dichromate
in chroming process, on pH value of the bath and
addit ives (auxi l iar ies) used.

2.1.  Reduct ion of  chromium content  in  ef f luents

In general,  there are two technical ly feasible ways
to reduce chromium content in the eff luents:

- modif icat ion of dyeing and chroming technol-
ogy

- appl icat ion of technologies for treatment of
separated eff luents containing chromium.

The first possibility is more interesting from the
environmental point of view. Some possibi l i t ies of
chroming with reduced quanti ty of dichromate at
certain pH value of the bath or with addit ion of vari-



ous compounds to chroming bath are well-known.
Technologists are working in this f ield to protect
environment from chromium present in the eff luents
because al l  possibi l i t ies have not been exhausted
up to now. Research is focusing on reduction of
chromium quantity used via direct intervention to the
technology. lt is appropriate to replace chromium dye
with another kind of dye (metal complex dye 1 . 2
etc.) i f  possible from colorist ic point of view regard-
ing requested dye fastness.

The other possibility reducing substantially content
of chromium in the eff luents are technologies for
treatment of waste waters.

2.1.1. Clarification with anorganic coagulants

Anorganic coagulants e.g. FeClr, FeSOa, AI2(SO4)3
are capable to reduce content of chromium in the
effluents very effectively. Effluents from wool dye-
ing can be clarified together with other effluents. Liq-
u id s ludge must  be dehydrated and dumped on
a dump of respective bui lding class because owing
to chromium content, this sludge can not be used in
other applications. In some cases when the effluents
from dyeing deteriorate substantial ly the quali ty of
other effluents and this way influence adversely com-
position of arising sludge, which can not then be used
e.g. for fert i l izer preparation, i t  is favourable to im-
plement a technology of separated clari f icat ion of
eff luents from wool dyeing. The technology enables
to reduce quanti ty of sludge to be dumped or the
sludge can be used in non-ferrous metal works to
recover chromium.

2.1 .2. Precipitating procedures

Precipitat ing procedures in alkal ine medium are
used to remove tr ivalent chromium from the eff lu-
ents in  the form of  separatable chromium t r i -
hydroxide. To remove al l  chromium from the eff lu-
ents it is necessary to convert Cr6* to Cr3* via reduc-
t ion in acid medium before precipitat ion of chromium
trihydroxide. Precipitating reactions are feasible with
dif f iculty in a case of low chromium concentrat ion in
the eff luents.

2.1.3. Procedures using ion exchangers

Procedures of waste water purification with ion
exchangers can be used to capture chromium in
a wide range of concentrations. Procedures using ion
exchangers are advantageous in comparison with
those mentioned above because the eluate contains
substantial ly higher concentrat ion of chromium than
the effluents. A disadvantage of these procedures are
considerable investment costs necessary to install
the technology.

3. Reduction of copper content in eff luents
from wool processing

The eff luents f  rom wool processing are
contaiminated with copper released in the process
of manufacture of electroconductive wool f ibres.
Copper can be el iminated by chemical clari f icat ion
procedures or those using ion exchangers. Clari f i -
cat ion of  separated ef f  luents wi th anorganic
f locculants is the most advantageous method from
pract ica l  economical  po int  o f  v iew.  Rather  smal l
quanti ty of sludge with high content of copper can
be used as a secondary raw material in non-ferrous
metal works.

4. Practical knowledge of removing metals
from eff luents from wool processing

4.1.  Removal  of  chromium f rom the ef f luents

A project for reduction of Cr content in the eff lu-
ents was conducted to solve problems of a wool
processing plant discharging dai ly cca 1OO m3 of ef-
f luents from wool dyeing with al izarinchrome dye-
stuffs. Our research focused on reduction of residual
content  of  chromium in the ef f luents to  max.  0,2
mg. l - t  because f ina l  sedimentat ion is  to  take p lace
in a biological water puri f icat ion plant. The content
of chromium in exhausted dye l iquors.and r insing
baths varied in the range from 60 mg.l- ' (exhausted
dye l iquor)  to  3 mg. l - ' ( the second r ins ing bath) .  The
chromium concentrat ion varied after water accumu-
lat ion in the range from 20 to 25 mg.l-1, substantial ly
hexavalent chromium was concerned.

The chromium content varied after mixing with ef-
f luents from other f inishing processes in the range
from 0,012 to 1,52 mg. l - t .  The ment ioned quant i ty
of chromium was removed effect ively in mechanical
and chemical water puri f icat ion plant by clari f icat ion
wi th anorganic  f locculants ( fer rous sulphate and
l ime). The decisive quanti ty of chromium got to the
chemical sludge where content of chromium varied
in the range from 440 to 2 600 mg.kg-tof dry sub-
stance of the sludge. The sludge could not be used
for preparation of industr ial fert i l izers because of
quanti ty of chromium determined in the sludge (CSf.t
46573 - Industr ial fert i l izers). This is reason why
separated purification of effluents from dyeing by all
mentioned methods was examined.

Laboratory tests of chromium precipitat ion in the
eff luents showed a low eff iciency of chromium re-
moval and results of these tests practically excluded
application of precipitat ing method.

A very good efficiency of chromium removal was
achieved using chemical clarification of separated
eff luents with ferrous sulphate. However a dis-
advantage was generation of l iquid sludge with high
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content of iron. No suitable appl icat ion possibi l i t ies
were found for this sludge and i t  was necessary to
dispose i t  on a dumping site of respective bui lding
class.

This is reason why the tests of chromium removal
from the separated effluents focused on technology
using ion exchangers.

Suitabi l i ty of various types of anion and cation
exchanger f i l l ings (e.g. Amberl i t ,  Wofati t ,  Lewatit ,
Ostion) was examined. Capture of chromium from
the effluents on anion exchanger was examined with-
out waste water treatment, capture of chromium on
cation exchanger was examined after water treat-
ment with reduction agent. Reduction of Cr6* to Cr3*
was observed in this case. The eff iciency of chro-
mium capture exceeded 85 o/o in both cases. The
highest eff iciency was achieved in the case of com-
bination of anion exchanger, cation exchanger and
chelat ing cation exchanger. The eff iciency highly
exceeded 90% in this case. A disvatage of chromium
capture on ion exchangers (especially on anion ex-
changers) was foul ing the column by residual dye-
stuff and sol ids. lntroduction of sand f i l ter and f i l ter
with active coal bed helped to achieve posit ive re-
sul ts .

In the case of implementiation system of chromium
capture on anion exchanger i t  is possible to think of
CrOt- recovery, in the case of application of anion
and cat ion exchanger i t  is  possib le to  th ink of  pre-
cipitat ion of Cr(OH). from eluate and i ts appl icat ion
in non-ferrous metal works. In spite of very good
results of chromium capture from the eff luents us-
ing ion exchanger technology high investment costs
slow down putt ing i t  into operation.

4.2. Removal of copper from the eff luents

Chemical clari f icat ion as well  as ion exchanger
technology can be used to remove copper from the
eff luents. Our research focused on a process of
chemical clari f icat ion with anorganic and organic
f locculants because of low investment costs, fast
instal lat ion of the technology and good results of
copper el imination.

Treatment of effluents from finishing apparatus (40
m3) and scouring baths (36 m3) was carr ied out this
way in the wool processing plant dai ly. Technologi-
cal assembly consisted of clarification tanks, stirrers,
transfer pumps and preparatory tanks. Adequate
quanti ty of ferr ic coagulant was admixtured to the
effluents tanked to the clarification reservoir, pH of
the effluents was altered using NaOH. Finally organic
f locculant Praestol was fed to the eff luents. Sludge
floccule was left to sediment after intimate mixing the
volume of clarification tank. Purified effluent was then
discharged to the rest of eff luents.

Results obtained show that good eff iciency of re-
moval of copper from the effluents was achieved via
treatment by clarification method. The effluents from
finishing of f ibres with copper contained cca 1 mg
Cu.l-1 before clarification, the content of copper in the
effluents was reduced after clarification to max. 0,5
mg. l - t .

Even better eff iciency of copper removal was
achieved by clari f icat ion of eff luents from scouring
of f inished f ibres. The eff iciency of clari f icat ion bet-
ter than 95 % was achieved in clari f icat ion of eff lu-
ents from scouring. The content of copper was re-
duced from 50 mg to 1 mg.l- ' .  The eff luents from

trl(i(t V

Fig. 1 Technological scheme of chromium content reduction in the effluents from wool dyeing with alizarin chrome dyes: 1 - de-
tent ion reservo i r ,  2-sand f i l te r ,  3- f i l te rwi th  act ive coa l ,4-an ion-exchangerco lumns,5-detent ion reservo i r fore luate,
6 - precipitat ion tank, 7 -concentrat ion of Cr(OH)r, I  -  dewatering of Cr(OH)r, 9- accumulation of dewatered Cr(OH)r, 10
- feeding tank for NaOH, 11 - feeding tank for HrSOo and Na2S2Ou,12- feeding tank for |aOH, +OV = sewage disposal
plant \
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scouring were evaluated from the point of view of
toxicity on bacteria of activated sludge. Results ob-
ta ined show that  the ef f luents d i lu ted in  rat io  1:25
can be discharged without problems to sewage af-
ter the treatment. No toxic effects on anaerobic bac-
teria of activated sludge were observed even in the
case of lower di lut ion rate.

Chemical sludge with high content of copper was
produced by chemical clarification of effluents from
manufacture of electroconductive fibres. This sludge
was than used as a secondary raw material in non-

ferrous metal works.

5.Conclusion

Solving the problems of heavy metals in the efflu-
ents from wool processing is not easy. The technolo-
gies mentioned enable to achieve rel iable results of
removing the heavy metals from effluents. However
a more interesting and eff icient way is modif icat ion
of technologies aimed at reduction of pol lut ion with
heavy metals.

Problematika faZkich kovov
v odpadovich voddch vln6rskeho priemyslu

l .  Uhr ina

Vyskumny Istav textitnej ch1mie, Zitina, Slovenskd republika

Odpadov6 vody vznikajuce pri spracovanI vlny sri
charakteristick6 vysokfm obsahom extrahovatel'n1ich
ldtok z  prania potnej  v lny ( lanol in)  a obsahom
chromu, ktorl i  sa do odpadovfch vod dostdva
z farbenia vlny chromov;imi farbivami.

Chr6mov6 farbivd, aj napriek tomu,Ze si zdrojom
chromu v OV, s i  dodnes udrZuj I  v l iznamne
postavenie vd'aka ich vf bornf m kolorist ickf m
vlastnost iam. lch h lavnou nevyihodou je  nutnost
pouZi t ia  d ichromanu na vytvorenie s tabi ln6ho
komplexu chromu, ktorf zabezpedl vdzbu medzi
farb ivom a v lnou.  Nespotrebovanyi  d ichroman po
farbenI  odchddza do odpadovfch vOd.  Pr i tom je
potrebn6 zdlraznil, 2e Cr6* ma silnyi karcinogenny
ucinok a preto jeho vypu5tanie do OV je neZiad0ce.

Okrem chromu sa zo Specidlnych technologif moZu
vo vlndrskych odpadovyich voddch objavit  aj ine
taZk6 kovy. Takl imto zdrojom taZkfch kovov
v odpadovyich voddch st i  t ieZ technologie vyiroby
elektrovodivfch vldkien. V tlTchto technol6gidch sa
pouZivaju med'nat6 soli, ktorfch nespotrebovand dast
sa dostdva do odpadovfch vOd. Dal'Sia cast medi sa
dostdva do OV pri pranf elektrovodivyich vldkien, pri
ktorom doch6dza k uvol ' iovaniu medi viazanej na
povrchu vldkien len slabfmi fyzikdlnymi si lami.

Technologia farbenia vlny a vlTroby elektrovodivfch
vldkien su hlavnfmi zdrojmi taZkfch kovov, ktor6 je
z OV potrebn6 odstrdnit .

Chr6m, pritomnlT v odpadovfch voddch z farbenia
vlny, mOZe byf vo forme trojmocn6ho kationu alebo
chromanov6ho resp.  d ich16manoveho anionu.
Trojmocnd forma je v beZnfch podmienkach stabilna.

V kyslom prostredf je trojmocnf chrom rozpustnf,
v  neutrd lnom a a lka l ickom prost redI  podl ieha
hydrolyize-a vyluduje sa ako nerozpustnf hydroxid
chromitli. Sestmocnli chrom je stabilnf len vo voddch
neobsahujr icich redukdn6 ldtky, inak sa redukuje sa
trojmocn0 formu. V kyslfch roztokoch je pritomnf ako
d ich romanov f  an ion ,  v  neu t r6 lnom a  zdsad i tom
prostredi  ako chromanovy anion.

MnoZstvo chromu v odpadovlich voddch (vycerpa-
n6 farb iace k[pele)  z6v is I  od koncentrdc ie d i -
chromanu pri  chromovani, od pH kfpel 'a a prfdavku
pomocnyich chemi kel ii.

Znftenie obsahu chromu v OV je technicky real i-
zovatel 'ne v podstate dvomi spOsobmi:

-  fprava technologie farbenia a chromovania
-  d is t iarensk6 technologie separovanfch OV

zalalenych chromom.
Zauj(mavej5ia z hl 'adiska ekologie a odpadov6ho

hospoddrstva je prvd moZnost. Su zndme moZnosti
chromovania pri  urditom pH za pouZit ia men5ieho
mnoZstva dvojchromanu alebo za prfiavku r0znych
zlucenln do chromovacieho k[pel'a. V tejto oblasti sa
zatial'e5te nevycerpali v5etky moZnosti rie5enia a je
vecou technologov, aby naSli  dal5ie moZnosti ,  ako
znf t i t  mnoZstvo pouZivaneho chromu pr iamo
z6sahmi do technologie.  V pr ipadoch kedy je  to
z koloristickeho hl'adiska a z hl'adiska dosahovanlich
stdlostf moZn6, je vhodn6 nahradit chromov6 farbivd
infm druhom farbfv  (kovokoplexom 1 .2 a pod.) .

Druhou moZnostou, ktord vyrazne zni?uje obsah
chromu v odpadovfch voddch, s0 6ist iarensk6
technologie.
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Med' do vlndrskych OV sa dostdva pri vyirobe
elektrovodivlich vlnenfch vl6kien. Jej odstrdnenie je
moZn6 chemickfm direnim alebo ionexo4imi techno-
logiami. Z praktick6ho ekonomick6ho hl'adiska je naj-
vf hodnejSie vyuZit dlrenie separovanfch OV
anorganickf mi f lokulantami.

VyuZit ie direnia na odstraiovanie medi z OV je
podporen6 tvorbou mal6ho mnoZstva kalu s pomerne

vysokfm obsahom medi, ktorf je moZn6 ndsledne
vyuZit ako druhotnu surovinu v kovo- hutdch.

RieSenie problematiky taZklich kovov vo vlndrskych
OV nie je  jednoduch6.  Uveden6 technol69ie
umoZiu ju dosiahn0t  so l [dne vfs ledky v ich
odstrahovani. Zauj(mavej5ou aaj efektfvnej5ou
cestou je v5ak uprava technol6gi i  zameranf na
minimalizdciu zne6istenia OV taZkfmi kovmi.
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z yEDEcKovVSKUMNVcH A vVvoJovVcn pRAcovisr

Vymedzenie postavenia SKTC-I19 v slovenskom
n6rodnom akreditadnom syst6me

M. Pol lak

Vyskumny lstav textitnej ch6mie, 5. p. Zitina, Slovenska repubtika

Stdtna sk05obna SKTC-1 19 --Vyiskumnf fstav
texti lnej ch6mie, Stdtny podnik, Zi l ina je v celom
syst6me Stdtneho sku5obnictva v SR zatial 'posled-
nyim ohnivkom v refazi Stdtnych skri5obnf s ozna6e-
nim SKTC. Pritom nie je moZn6 poveda{, Ze fstav
patrl medzi organizilcie 6o do veku, skfsenosti
a rozsahu p6sobnosti medzi najmlad5ie. VUTCH 5. p.
mA za sebou historiu takmer Stvrtstorodn6ho aktlv-
neho pOsobenia v oblasti  technologick6ho 4iskumu
a vyivoja. Bol zaloleny v roku 1970 a ako Stdtny
podnik bol zr iadeny 1. 7. 1989. Nosnyim programom
dinnosti od jeho zalolenia bol vfskum a vlivoj pre
textilnf priemysel a odvetvie textilnej ch6mie.

Jednou z kl '0dovfch dinnosti ,  ktor6 pracovnfci
5. p. VUTCH vykondvaju, je aj skti5obnfctvo v Spe-
cializovanfch oblastiach. Postupne boli vybudovan6
technick6 laboratoria na zodpovedajucej Standardnej
urovni ,  vyv inul i  sa nov6 skt i5obn6 metodiky a v
primeranom rozsahu bola vykondvane al normali-
zadna 6innost.

Po rozdeteniCSFR a podstatnom obmedzen[, resp.
takmer l ikvidacif  sku5obn;ich kapacft v SR,
bezprostredne koreSpondujr icich s predmetom
dinnosti  5. p. VUTCH, podstalne vzrdstol vyiznam
skriSobnfch kapaclt zachovanlich v tejto vyiskumno-
vfvojovej organizdci i .  VUTCH, 5. p. Zi l ina zostal
v oblasti  text i lu, text i lnej ch6mie, diastodne aj
text i ln6ho strojdrenstva, ekol69ie spotrebn6ho
pr iemyslu a vedecko- technickfch in f  ormdci f
v uvedenyich oblastiach, jedinlim pracoviskom podob-
n6ho zamerania v rdmci Slovenskej republiky.

Pre v17kon skf5obnictva je v rdmci 0stavu vycle-
n enyi sam ostatn 1i utvar- d iv Izia s ku Sob nlich I abo ratori i,
vykondvajuci skri5anie, hodnotenie, normalizadnf,
expert lznu dinnost a poradenstvo v nasledovnfch
oblastiach:
1.  laborat6r ium Specid lnych uprav a hodnotenia

priemyselnfch pomocnyich prostriedkov
- tyzikalno-chemick6 rozbory a hodnotenie
priemyselnyich pomocnyich prostriedkov, pracfch
a 6 is t iac ich pr fpravkov a tenzidov,  skuSanie
odolnosti textilnlich a polym6rnych materidlov vo6i

ucinkom mikroorganizmov (plesne, huby, kvasin-
ky, bakt6rie), hodnotenie horl'avosti textili i, stano-
venie sp6sobu IdrZby text i lnl ich vlTrobkov
a symbolov pre ich o5etrovanie

2. laboratorium kolorist iky
- sku5anie stdlost i  vyfarbenia a t lace text i lnych
vl irobkov v rozsahu normy ISO 105, hodnotenie
vplyvu priemyselnyich pomocnfch prostriedkov na
kolor is t ick6 v lastnost i  text i ln fch vy i :obkov
a hodnotenie kvality textilnfch farbiv a pigmentov

3. laboratorium Zivotneho a pracovn6ho prostredia
- kvalitatlvne a kvantitatlvne stanovenie chemic-
kyich Skodlivfn v tuhfch, kvapalnfch a plynnlich
priemyselnfch odpadoch a vo vol'nom ovzdu5f,
analyza odpadovlich vOd, stanovenie biologickej
rozloZitel'nosti a toxicity chemickych v!robkov na
bakt6rie a semen6 horcice

4. laboratorium hodnotenia text i lnfch materi6lov
skfSanie,  hodnotenie a rozbory v5etk l ich

druhov p lo5nfch,  pr iestorovfch a d lZkovfch
textili[, vrdtane konfekdnyich vfrobkov, bytov6ho
textilu a technickyTch textrli i.

V pr iebehu roka 1993 bol i  t ie to laborator ia
podroben6 akreditadn6mu a 5. p. VUTC H Zi l ina
autor izadn6mu procesu.  V zavere roka vymermi
UNMS SR c .  36 /93  a  c .37193  bo lo  5 .  p .  VUTCH
Zit ina udelen6 oprdvnenie pre vfkon Stdtneho
skrlSobnlctva ako Statnej sku5obni SKTC-1 19.
Osveddenim UNMS SR c.  O22lg3 bola d iv tu ia
skti5obnfch laborat6ri f  akreditovana, 6im ziskala
oprdvnenie pouZfvat ozna6enie,,Stdtom akreditovan6
laborat6rium".

Vfkon SKTC-1 19 sa vztahuje na povinn6
hodnotenie a schval 'ovanie mydlovfch vlodiek,
mydlovfch a ostatnfch pracich prostr iedkov,
bezpednostnl ich taZnfch a poZiarnych lan,
zdchrannfch pdsov a banskfch vetracich I'anovyich
lutn[.

V oblasti  nepovinn6ho hodnotenia, schvalovania
a certifikdcie je vyikon Statnej sku5obne zamerany na
takmer kompletnu 5k61u textilnfch vfrobkov (plo5n6
a dlZkov6 text i ln6 a pleten6 vyirobky, vrchn6 a

1 1 1



spodn6 o5atenie,  poste l 'n I  b ie l izen,  odevy pre
Sportovanie a vol'nf das, bytov6 textilie, technick6
textf l ie, uZitkov6 predmety z text i lu atd'.) ,
priemyselnyich pomocnfch prostr iedkov, farblv a
organicklich pigmentov na textflie a vldkna, tenzidov
(vrdtane priemyselnfch), prostriedkov na nam6danie,
pldkanie, zmdkdovanie vody, distiacich prostriedkov
atd'.

Zmyslom hodnotenia,  sk05ania a cer t i f ik6c ie
uvedenyich vf robkov je ochrana vyrobcov,
obchodnych organizdci f  a  f i r iem, a le h lavne
spotrebi te l 'ov pred nekval i tny imi  v f  robkami.
Tuzemskyi trh je v s0dasnosti presftenyi nekvalitnfmi
vfrobkami spotrebn6ho charakteru. Jednou z pricin
je a j  pomerne s labd akt iv i ta  vo sf6re skfSania,
hodnotenia a kontroly kval i ty vl irobkov spotrebn6ho
pr iemyslu.  Je v  osobnom z6ujme spotrebi te l 'ov i
obchodnlich f ir iem, aby poZadovali  od vyrobcov
oznadenie vyirobkov atestom kval i ty, vystavenf
Stdtnou sku5obnou SKTC-1 19.

Dal5 im z6merom pracovnfkov SKTC-119 je
realizovat v do najkrat5ej dobe akreditdciu vybranfch
skuSobn fch  metod ik  na  medz indrodne j  u rovn i .
Akreditdcia sa tfka hodnotenia humanoekologicklTch
vlastnosti  text( l i i  (pH, obsah vol 'n6ho a ciastodne
uvolnitel 'n6ho formaldehydu, obsah taZkfch kovov,
aromatickyich uhl 'ovodikov, PCP, karcinogennych
farbiv, stdlost i  vyfarbenia pri  otere, v sl indch a pote
a zmyslovt i  testy)  podl 'a  predpisov a metod[k
zavedenlich v EU. Vlisledkom by malo byt zapojenie
SKTC-1 19 do medzin6rodn6ho syst6mu EKO-TEX

STANDARD 100, ktoreho jednfm z garantov je aj
Rak0sky text i ln l i  in5t i t r i t  OTI  Viedei .  EKO-TEX
Standard 100 je medzin6rodne uzndvand znadka pre
oznadenie text i ln; ich vfrobkov s minimdlnym, resp.
mal l im obsahom ldtok,  k tor6 by potencid lne bol i
schopn6 ohrozit zdravie uZfvatel'a.

DoleZitou ulohou je tieZ uspe5n6 zavf5enie procesu
povinnej a nepovinnej cert i f ik6cie vfrobkr,rv v SR
podl'a noriem EN 45000. Aj tu chce SKTC-1 19 zohrat
v l iznamnu u lohu.  Vedenie 5.  p  VUTCH Zi t ina
systemat icky a dosledne vytv6ra podmienky pre
udelenie akreditdcie a autorizacie na vfrobkovu
cer t i f ikdc iu v  SKTC-1 19 od UNMS SR.

Zlkladnymi aktivitami v cinnosti SKTC-1 19 pre
oblast  sku5ania,  cer t i f ikdc ie a 0spe5n6 zavf5enie
procesu akredit6cie a autorizAcie na medzin6rodnej
urovni sa stal i  normy radu ISO 9000 a EN 45000.
Tak postupnd akceptdcia umoZnila skfSobni okrem
in6ho nadviazat aj fzku spoluprdcu s medzindrodnou
spolodnostou SGS Svajciarsko a jej prostrednictvom
zadlenenie SKTC-1 19 do syst6mu zahrhajuceho cca
130 laboratorii vo viac ako 140 krajindch sveta, ktor6
sa podiel 'aj f  na hodnoteni kval i ty vfrobkov, okrem
in6ho a j  pre vyvoz do Ruska,  kde m6 SGS
vfnimocn6 postavenie.

_ Postupnou, ciel 'avedomou dinnostou pracovnikov
Statnej sku5obne SKTC-1 19 vo Vfskumnom ustave
text i lne j  ch6mie 5.  p .  v  2 i l ine je  snaha smerujuca
jednoznacne ku zvf5eniu kval i ty  s lovenskl ich
vyTrobkov, zvy5eniu ich medzin6rodnej prestiZe a
lep5ej, ale hlavne dOslednejSej ochrane spotrebitel'a.

112



INSTITUTE OF CHEMICAL FIBRES
ESTABLISHED IN 1952

The Inst i tute of Chemical Fibres special izes in
scientific and technological research in natural and
synthet ic  polymers and man-made f ibres,  inc luding
among others,  the fo l lowing:

modi f icat ion of  natura l  po lymers and thei r
u t i l i za t ions ,  e .g .  ce l lu lose ,  l i gn in ,  ch i t i n ,  ch i tosan ,
starch, col lagen, protein, alginates, etc.;
- classical, modified and new generation man-made
fibres manufactured from natural and synthetic poly-
mers  such  as  ce l lu lose  ca rbamate ,  ch i tosan ,
po lyamide ,  po lyac ry lon i t r i l e ,  po lyes te r  and
polypropylene;
- special f ibres and f ibrous materials such as car-
bon, hol low f ibres from dif ferent polymers, f ibres and
fibrous materials for medicine, agriculture and tech-
n ics:
- biotechnology methods for synthesis and process-
ing of  polymers and f ibres;
- biodegradable polymers and f ibres and their ap-
p l icat ions in  medic ine and agr icu l ture;
- alternative technologies of cel lulose f ibres such
as cel lulose f ibres made from cel lulose carbamate;
- ultraf i l t rat ion processes and equipment;
- ut i l izat ion of polymeric wastes and by-products;
- use of special polymeric materials for environmen-
tal protection.

The Inst i tute of Chemical Fibres offers:
- new technologies based on own research as well
as in cooperation with other Pol ish and foreing re-
search centers and companies;
- improvements for exist ing technologies;
- technologies and techniques in laboratory scale
and up-scal ing to commercial units.

The Inst i tute of Chemical Fibres provides s€rv-
ices in :
- metrological analyses;
- physical-chemical analyses e.g. gel permeation
chromatography for synthetic and natural polymers;

- new methods for technological process inspec-
t ion and control;
-  scienti f ic, technical,  standardization and patent
information;
- biodegradation tests for polymers;
- elaboration of standards, including ISO standards.

The Inst i tute of Chemical Fibres also offers pro-
duction and delivery of specialty products, for exam-
ple:
- PAN precursors for carbon f ibres;
- carbon f ibres for medical appl icat ions, especial ly
sutures and ar t i f ica l  l igaments;
- si lver coated, conductive PA f ibres;
-  PA,  PE,  PP monof i laments up to 1 mm in d iam-
eter;
-  PAN, PSf  hol low f ibres for  u l t ra f i l t ra t ion modulus
and equipment for appl icat ion in the food industry,
especial ly dair ies;
- granulated copolyamides;
-  synthet ic  res ins and g lues for  appl icat ions in  the
jo inary and in  c iv i l  engineer ing.

The Inst i tu te of  Chemical  F ibres publ ish a per i -
odical journal "Wl6kna Chemiczne" as well  as coop-
erates with Texprogress Co. in the publication of
"Fibres and Texti les in Eastern Europe".

The  Ins t i tu te  Chemica l  F ib res  ma in ta ins  w ide
contacts and cooperates with research centers, uni-
vers i t ies and industry  in  Poland and in  many others
countr ies l ike Czech,  F in land,  France,  Germany,
Great Bri tain, Hungary, l taly, Netherlands, Norway,
Russia, Slovakia, Sweden, Ukraina, USA and Japan.

The Inst i tute of Chemical Fibres part icipates in
international research programmes like the European
Scienti f ic Programmes EUR EKA.

At  the 41st  Wor ld Fai r  for  Invent ion -  "Brussels
Eureka '92"  the lnst i tu te of  Chemical  F ibres was
awarded the "Gold Medal" for the technology for
manufacturing of f ibre-grade cel lulose carbamate.
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Marcindin A. ,  Hodul  P. ,  Zemanovd E.

Chemickotechnologickd fakulta STU, Radlinskdho 9, 812 37 Bratislava, Slovenskd republika

UVOD

Sfcasnf rozvoj chemickfch vldkien vo svete je
orientovanf na niekol 'ko zdkladnl ich oblastf a je
vfsledkom najmti mnoZstva novych poznatkov
z ch6mie a technol6gie polymernych mater id lov,
komerdnfch skusenost f  a  poznatkov vyznamnyich
producentov v ldk ien,  vyvoja v  text i le  a odevnfctve
a v bytovom textile, najmd z aspektu novlich technic-
kfch textilif a kompozitnfch materidlov.

K zdkladnfm zameraniam, ktor6 sa frekventova-
nejSie objavujt i  v odbornej l i terat0re a na vyiznam-
nych konferenciach patr ia  najmA:
1. Vfvoj jemnlich, vel 'mi jemnlich a superjemnyich

vl6kien - mikrovl6kien
2. Mult ikomponentn6, heterofi ln6 vldkna a najmd

bikomponentn6 vl6kna
3. Vyivoj vldkien so zlep5enlimi a vysokyimi mecha-

nicko-fyzikdlnymi vlastnostami na baze klasickyich
syntetickfch polym6rov

4. Vldkna na bAze LC plnearomatizovanyich poly-
merov a uhl ikove vldkna

5. Modifikadn6 postupy polym6ru a vldkien pomocou
aditiv

6. Celulozov6 vldkna pripravene bezsirouhlfkovl im
postupom

7. Vfvoj novlich postupov z hladiska strojno-techno-
logickeho

V tomto prispevku chceme poukdzal. najmd na
vyivoj vldkien heterofi lnyich, vldkien so zlep5enfmi
mechanicko-tyzikalnymi vlastnos{ami a na niektor6
modifikacne postupy pri priprave vldkien so Specidl-
nymi vlastnosfami, tak ako boli tieto smery prezento-
vane na konferenci i  32. Internationale Chemiefaser-
tagung v Dornbirne 1993. TaktieZ na s0dasnf vfvoj
vldkien a vl6knitfch materidlov v Slovenskej
republike.

Heterofi ln6 vl6kna [1-51

Tento pojem zaviedla fa lCl pre bikomponentne
vldkna. V5eobecne su to vldkna z dvoch a viac

1 1 4

pofym6rov. Zda sa byt, Ze pojem je vel'mi vlistiZnli
a mOZe v krdtkom 6ase roz5fr i t  technickf vldkna-
renskf slovnik. Heterof i ln6 vldkna predstavujt i
nekonedn6 alebo striZov6 vldkna tvorene najcastej5ie
dvoma polym6rmi typu jadro-plai5t (J/P), bok-bok
(B/B), prechodnV typ - excentr icky uloZen6 jadro
(ExJ/P). Naj6astej5ie vyuZit ie t fchto vldkien je.pre
termopojiv6 textilie, pre samooblu6kovanie (pozdlZn6
tvarovanie) a pre Specidlne pouZit ie.

Bikomponentn6 vldkna, komerdn6 typy, s0 dostup-
n6 uZ viac rokov. Du Pont, Monsanto a lCl pripravi l i
v l6kna polyamid 6/kopolyamid uZ v roku 1964 pod
ndzvom ,,Heterofi l" .  Podobnou technologiou bol i  pr i-
praven6 vldkna ,,Terano" a,,Miraf i" pre geotextf l ie.
Neskor5 ie znadky rozSfr i l i  Japonci  a fa Hoechst
Celanese Corp. Nov6 typy heterofilnfch vldkien sa
pripravujti novlimi postupmi s preclzne regulovanfm
ddvkovanfm zlo2iek a s moZnostou prlpravy jadro-
pla5tovfch vldkien s vel 'mi malou hrubkou (pod
1 pm), co je zaujimav6 pre niektor6 Specidlne vldkna,
napr. svetlovodive.

Vfvoj termopojivyich vldkien, ktorfch vliroba sa
stdle zvy5uje (napr. ta Montefibre doddva 56 %
z vyroby polyesterovfch vldkien pre spracovanie do
netkanych plo5nfch textili i) md svoju historiu. Tdto
sa v poslednfch rokoch prikl6ia k tvorbe bikompo-
nentnlich vl6kien na bAze polym6rfiadro)-kopolym6r
(plesf s orientdciou na polyamidy a polyestery. Tieto
tendencie je vidiet u taklich producentov ako su fy
Montef ibre,  EMS Inventa AG.,  Hoechst-Celanese
Corp. a d'alSie. Ustupuje sa od bikomponentnfch
vldkien na baze rozdielnych polym6rov napr. PET-
PE, PP-PET, kde je podstatne niZ5ia adhdzia medzi
zlolkami kom poz itn6ho vl dkn a.

V zdvis lost i  od pouZi t ia  b ikomponentnfch UP
vldkien sa vyuZivajr i  kopolym6ry PA a PES so
Sirokou Skdlou teploty  topenia,  s  opt imdlnymi
tokovyimi vlastnostami a molekulovou hmotnostou,
ktord zabezpe6uje poZadovanr.r adh6ziu vldkien
v ploSnej text i l i i .  V technologi i  prfpravy sa kladie
d6raz na vysokl i  stupei r iadenia tvaru prierezu
vldkna, ktoryi sa dosahuje zvldkiovanim zloZiek PA



alebo PES so 5 i rokou 5k6lou rozdie lu v iskozi t .
Termopojive vldkna vSeobecne moZno rozdeli t  do
ndsledovn;ich skupin:
a. jednozloZkov6 - pripraven6 z homopolym6rov

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

b. dvojzloZkove (bikomponentn6)
- rozdielne chemick6 zloLenie (PET/PP, PET/PE,
PET/PA6)

to is t6 chemick6 z loZenie (CoPET/PET,
CoPA/PA)

JednozloZkov6 vldkna z homopolym6rov su lacn6
a spravidla sa pouZivaj0 v zmesi s inl imi vldknami
s vy5Sou teplotou topenia. Napr. amorfn6 PET vldkno
pred kryStalizdciou pri 100'C. Bikomponentn6 vlSkna
s0 relatlvne drah6, avSak pri ich aplikacii sa zfskavaju
vysokofZitkov6 text i ln6 materidly s vel 'mi jedno-
duchfm spracovanim.

Kopolym6ry PA (fa EMS Inventa) s[ na bAze
e-kapro laktamu,  AH sol i ,  lauro laktamu,  11 amino-
undekanovej kysel iny, d'alej hexametyl6ndiamfnu
asebakovej resp. dekandikarboxylovej kysel iny,
podl'a zlolenia so Zelatelhou teplotou topenia od 110
do  190  'C .

Pre prfpravu kopolym6rov PET sa pouZfva zdmena
6asti etyl6nglykolovej zlolky za butyl6n, hexametyl6n
a neopentylglykol. Namiesto tereftdlovej kyseliny sa
pouZiva adipovd, izoftdlovd alebo dekandikarb-
oxylovd, pri6om teploty topenia tlichto kopolym6rov
s[ v rozsahu 135-190 'C. Napr. vldkno ,,TERITAL
TBM" je  na bAze CoPET/PET s teplotou topenia
pla5ta od 110 'C do 200 'C.

VyuZi t ie  b ikomponentnfch v ldk ien pre p lo5n6
textiln6 (tvary md napriek ich vysokej cene znadn6
vfhody:

- nizka spotreba energie
- Ziadne ekologick6 probl6my
- nlzke ndklady, jednoduch6 zariadenie
- moZnost zmesovat tieto vldkna s infmi vldknami

(v poslednom 6ase aj s velmi jemnlimi vldknami
a mikrovldknami)

Pokrok vo vlivoji novfch typov vldkien je aj v pri-
prave zmesnlich vl6kien M/F s reaktlvnym medzi-
fAzovym modifikdtorom na bdze odkovan6ho kopoly-
m6ru PP-maleinanhydrid. Zmesn6 vldkna sa vyzna-
6ujn zlep5enyimi mechanicko-fyzikdlnymi a najmd
elastickfmi vlastnostami a farbitel'nostou diffznymi
postupmi pomocou disperznfch farbfv.

Japonsk6 f irmy venujf vel 'kt l  pozornosf novyim
typom modif ikovanyich polyesterovyih vldkien
s vysoklimi uZitkovlimmi vlastnostami. VyuZivaju sa
tri postupy pripravy tfchto vldkien: a. modifikdcia
vldkien (vrdtane modifikdcie polym6ru), b. modifikdcia
v procese spracovania vldkien, c. modif ikdcia
v zu5l 'achtovacom procese. Nov6 typy bikompo-
nentnfch vldkien vyvi ja fa UNITIKA (v s0dasnom
obdobi sa nepouZiva priprava vldkien z troch

polym6rnych zloliek). Tieto nov6 typy predstavuj0:
polym6rne zmesi, bimetalicky typ, jadro-plaSt, more-
ostrovy (multijadrov6), multivrstvov6 a co-zvldkno-
van6 priadze. K zakladnlim typom PES vldkien fy
UNITIKA patr ia:

latentne oblr idkovatel 'n6 polyesterov6 vldkna
(bok-bok) z PET o rozdielnej molekulovej
hmotnosti. Tieto vldkna zvySuj0 elasticitu ldtok
a pohodlie pri  nosenf
antistat icke polyesterov6 vldkna (TESKA l l)
jadro-pla5t, kde jadro je modif ikovanyi polyes-
ter, kfm pla5t tvori  regul6rny homopolym6r
vodiv6 polyesterov6 vl6kno (MEGANA E) so
Struktfrou jadro-pl65t, kde jadro tvorf polyes-
ter s vysokou koncentrdciou vodivej kovovej
zlolky. Mernf odpor vldkna je 1 O3-1 0a ohm/
cm

- co-zvl1kiovanie - priprava vldkien dvoch typov
polyesterov s rozdielnou vyfarbitelhostou (PET
a kationovo vyfarbitelhf PES), do vedie k tvorbe
melange efektu. Tento efekt sa moZe dosiahnut
t ieZ rOznym podtom v ldk ien z jednot l iv fch
polym6rov, prof i lom, hr0bkou vl6kien a pod.
teplo akumulujfce polyesterov6 vlSkna (Solar
a). Vlakno je typu jadro-pldSt, jadro tvori  PET
s vysokou koncentr6ciou ZrC, pldSt moZe byt
zPET alebo modif ikovan6ho PES so zlepSenou
vyfarbitel'nostou
multiseparovatel'n6 polyesterov6 mikrovldkna
(FS4). Pripravuju sa ako mult i jadrove vldkna,
kde p laSt  (matr ica)  je  tvorenf  rozpustny im
polyesterom

- vldkna s chladiacim efektom (SCY) maju jadro-
pla5tovu Struktfru, pridom jadro tvorf PES
s vysokou konentrdciou keramick6ho prd5ku
s tepelnoizo ladnfm [6 inkom. Vldkno vo
zvf5enej miere absorbuje slne6n6 Ziarenie
I 'ahden6 polyesterove vldkno (AIRFLO) sa
pripravuje ako vldkno jadro-pldSt, pridom plaSt
md tvar pfsmena C. Po dlZeni a tvarovani sa
jadro vyextrahuje alkalicklim vodnlm roztokom.
Vldkno md vfhodu, 2e pri  tvarovanf sa nemeni
prierez vldkna, okrem toho sa vyznacuje
zvyi5enou absorpciou vody.

Vl6kna so zlepSenfmi a vysokfmi mechanicko-
fyzik6lnymi vlastnostami na bflze polym6rov

s ohybnfmi re{azcami [6-91

V sfdasnom obdobi s0 u2 zn{me, alebo st i  vo
vyivoj i  postupy prfpravy vldkien so zlepSenlimi
mechanicko-fyzikdlnymi vlastnos{ami, najmd vyS5ou
pevnostou a Y-modulom z PE, PP, PVA a d'al5ich
polym6rov.

Zhl 'adiska molekulovej Struktfry nizkotlakovf
l inedrny polyetyl6n (LDPE) je naj ide6lnejSf pre
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dosiahnutie najvy55ich teoretickfch hodnOt mecha-
nickfch vlastnostf. Zo znAmych technologickfch
postupov veducich k plne vypriamenfm retazcom
a k tvorbe optimdlnej kry5tal ickej Struktfry sa
v sfdasnosti  najdastejSie.vyuZfva gelov6 zvldkho-
vanie spojen6 so superdlZenim vldkna. Produkcia
vysokopevnyich a vysokomodulovlich vldkien vzrdstla
v USA v roku 1989 o 20 o/o, zalial'do Kevlarove typy
len o 9 % av pr iebehu 10 rokov sa predpokladd
vfroba tfchto vldkien na frovni 2 500 t. V sudasnosti
90 % technol6gi i  vyuZiva na pripravu vldkien gel
z dekal inu a polyetylenu so strednou molekulovou
hmotnostou M* = 10o, pridom koncentrdcia polym6ru
sa pohybuje od 5 do 20 %. Pevnosti  vldkien su okolo
40 cN/dtex, Y-modul 1 800 cN/dtex a ich aplikdcia
je hlavne do ldn, tkan(n a kompozitov. Sietovanfm,
napr. pomocou Ziarenia a chemickou modif ikdciou je
moZn6 zvf5it  tepelnu odolnost vldkien, zni l i l  kr$
a adh6znu schopnost povrchu.

Polypropyl6nov6 vldkna s pevnostami 8-10 cN/
dtex sa mOZu pripravit  optimalizdciou vlastnostf
polym6ru a technologick6ho procesu. Polypropyl6n
je zndmy spracovate l 'nostou na v ldkna s dobr fmi
v lastnostami  v  Si rokom rozsahu molekulovej
hmotnosti (100 000-250 000) s indexom toku od 2,7
do 32,0 g/10min pri  zvldknovacej teplote od 230 a2
300 'C. V priebehu procesu spracovania polym6ru
dochddza k jeho pomerne vyznamnej  degrad6ci i .
Za roven  pod la  podmienok  zv l6knovan ia  vzn ikd
Struktlrna modif ikdcia s rozdielnym obsahom B-formy
(pokles teploty chladiaceho vzduchu, vy55i hubico4i
prietah). Tento typ vldkna md dobr6 deformadn6
vlastnosti.

Pevnost vldkien je umernd molekulovej hmotnosti
a orientdci i  amorfnfch oblastf.  Vplyv orientdcie je
zretelnej5i pri  vySS(ch molekulovfch hmotnostiach,
kedy sa deformdcia real izuje pri  vy5Som napdtf.

Vysokopevn6 polyvinylalkoholov6 vldkna sa moZu
pripravit zvldknovanim roztoku PVA s polymerizac-
nfm stupiom 5-6 .  103 v d imety lsu l fox ide sucho-
mokryim zvldkiovanim. Pri dlZiacom pomere )":  15
maju vldkna pevnost 15 cN/dtex a Y-modul 350 cN/
dtex. Vldkna su vhodn6 najmd ako kordov6 typy. lch
pevnost stupa so stupfiom zmydelnenia. Struktura
vysokopevnych vldkien sa na rozdiel od klasickfch
typov vyznaduje existenciou dlhej periody pri mallich
uhloch roentgenov6ho Ziarenia a niZSfm dvoj lomom
pla5ta oproti  jadru vldkna.

Polyamidov6 vldkna (PA6) komercne vyrdbaneho
BCF kablika so zlep5enfmi elasticklimi vlastnostami
sa dajI pripravit  optimalizdciou molekulovej
hmotnosti ,  ale najmd tokovyich vlastnosti  PA6
polym6ru. Experimentdlne vfsledky poukazuju na
pozitfvny vplyv viskozity taveniny polym6ru s niZ5fmi
hodnotami ako je priemer pri  komercnej vfrobe na
elastick6 vlastnosti PAO vldkien. Tieto vfsledky sa
potvrdi l i  aj  pri  prfprave netvarovanfch vldkien
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z polym6ru PAO s LVC v H2SOa na urovni 2,9-3,0
dt/9.

Niektor6 modif ik6cie chemickfch vl6kien
[4,  10-1 1 l

Superabsobcn6 materi6ly majI v poslednom obdo-
bi vyznamnf ndrast spotreby - zo 4 000 t v roku
1982 za 10 rokov vzrdstla ich spotreba na 300 000 t.
Sri charakteristicke vysokou absorbdnou schopno-
stou vodnyich roztokov (niekol'kondsobok vlastnej
hmotnosti) a schopnostou zadrlaf, kvapalinu pod tla-
kom. Sri vo forme prd5ku, gran0l, pdsok a pod. a vy-
uZivaju sa hlavne ako hygienick6 vfrobky. Najviac
tfchto materielov je na bAze zosietenyich kopoly-
m6rov akrylovej kyseliny a vinylovfch monom6rov.
Pri tfchto materi6loch na sudasnom stupni rozvoja
nie je primdrnou ulohou zvySovanie ich absorbcnej
kapaci ty  a le immobi l izdc ia kvapal iny a zv; i5enie
povrchovej suchosti  materidlu. PouZit ie vldkien ako
superabsorbcnl ich materidlov podstatne zvy5uje
moZnosti  vyuZit ia vyirobkov z nich pripravenlich.

Akers pojedndva o apl ikdci i  vysokoabsorbcnfch
vldkien znadky ,,OASIS" vyvinutfch v kooperdci i
Cour tanlds F ibers a Al l ied Col lo ids.  K dobr l im
vyisledkom pri vfvoj i  superabsorpcnfch materidlov
vedu dve cesty: a. Modif iki icia klasickyich typov
vldkien, spravidla chemickd (karboxymetyldcia celu-
lozy, premena nitr i lovfch skupin PAN na karboxy-
lov6) , b. ZvlAkiovanie superabsorbcnyich polym6rov
modif ikovanfmi postupmi a ich ndsledn6 zosietenie.
Na bdze zosietenfch, pravdepodobne polyakrylovlich
vldkien bol i  pr ipravend vldkna OASIS, s pevnostou
3,0 cN/dtex a taZnostou 35 % a so sorpciou 95 %
svojej kapacity za 15 sec. Superabsorbcn6 vl6kna
sa spracov6vaj0 najmd do netkanfch textf l i i ,  do
zmesl  s  in fmi  v ldknami,  do termopoj iv fch zmesi
a t ieZ ako komponenty pre podzemne opt ick6
a elektr ick6 vedenia a najrozl icnejSie tesnenia.

Oppermann poukazuje na dva spdsoby farbenia
polypropyl6novlich vlAkien :

- farbenie modif ikovanych vldkien
modif ik6cia farbiacich prostr iedkov

V prvom prfpade sa vyuZfva pigmentov6 farbenie
(povrchov6) alebo chemickou cestou reakciou vy-
tvorenie skupfn majucich af initu k farbdm. Pigmen-
tdcia (pigmentov6 farbenie) e5te nie je technicky
dokonale zvlddnutd. Probl6my s0 s adh6ziou vdzbo-
vfch prostriedkov k vldknam a s oterom vldkien za
mokra po f ixdci i .  Probl6m rie5i chemickd modif ikdcia,
ktord spodiva v prvej faze v opracovani povrchu
vldkna oZiarenfm, po nej sa vldkno impregnuje vo
vodnom alebo alkoholickom roztoku monom6rov a po
vysu5enl sa znova oliari. Okrem akrylovej kyseliny
sa mdZu ako monom6ry pouZit aj d'alSie N-vinylov6
zluceniny ako v iny lpyro l idon,  v iny lkapro laktam,



vinylmetylacetamid a akrylamidmetylol.  Uprava sa
mOZe uskutodnit i  na text i lnom materidl i .  Pri  pouZit i
reaktivnych farbfv vznikd kovalentn 6, vdzba medzi
farbivom a vldknom.

Druhi i  moZnost farbenia spodiva v pouZit i  modif i-
kovanlich farbiv pri klasickom farbeni pri teplote varu
alebo vySSej. Modifikdcia spodiva v naviazani alifatic-
k6ho retazca na molekulu farb iva,  napr .  1 ,4-b is-
(alkylamino)antrachinonov6 farbivo s alkylom CaaZ
C,r. Pri pouZiti krdtkych alkylovfch retazcov sa fixuje
len pr ib l iZne 30 % farb iva,  pr icom alky lov6
substituenty s C.,o-C,, zabezpedujri fixdciu farbiva
vo vldkne a2 do 80 o/0.

Std le v iac nadob0daj0 na vyzname v ldkna
absorbujuce UV Ziarenie, pretoZe text i ln6 materidly
v b l izkej  buducnost i  budu musiet  zohladiovat  a j
zmeny a najmd negat ivne tendencie v  Z ivotnom
prostredf - otepl 'ovanie atmosf6ry, mald hrr ibka
ozonovej vrstvy, kysl6 daZde a pod.

Nov6 polyesterov6 vldkna, ktorti vo zvlSenej miere
absorbuju0 ultraf ialov6 spektrum slnecn6ho Ziarenia
vyvinula fa Kurray pod ndzvom ESMO a fa UNITIKA
pod ndzvom SCY. l .  Yuasa a K. Tsuj imoto analyzuj0
intenzitu slnedn6ho Ziarenia a jej zmeny za posledn6
obdobie a hodnot ia  vp lyv UV Ziarenia na zdrav ie
obyvatel 'stva a to tak pozit ivny ako i  negativny.
Z absorp6n6ho spektra jednotl ivfch vl6kien vyplfva,
2e medzi najlep5ie vldknit6 materidly absorbujuce UV
Ziarenie patr ia vlna a polyetyl6ntereftaletov6 vldkno.
Novovyvinut6 vldkna so zvyi5enou absorpciou UV
Ziarenia su typu jadro-plaSt, pridom jadro obsahuje
vysokn koncentrdciu plniva. Vplyv vyfarbenia vl6kna
sa prejav( znilen[m stupna ochrany pred UV Ziarenfm
pri svetlyich odtienoch.

Niekto16 aspekty vfskumu chemickfch vl6kien
v Slovenskej  republ ike [12-30]

Vedeck6 prdce a technick6 r ie5enia v  oblast i
v l6k ien a v ldkni t fch mater id lov v  Slovenskej
republike dosiahl i  v neddvnej minulosti  vel 'mi dobrf
urovei, ktorf prezentoval najmd Vfskumnli  fstav
chemickyich vldkien vo Svite, VlTskumnli  0stav
texti lnej ch6mie v 2i l ine, Katedra vldkien a text i lu
Chemicko- technologickej  f  akul ty  Slovenskej
technickej univerzity v Bratislave a v; iskumn6
pracoviskd vlAknarenskyich a text i lnfch podnikov.
K rozvoju vldkien a textilu na Slovensku prispeli tieZ
d'alSie pracoviskd, najmd Ustav polym6rov SAV
a Katedra p lastov a kauduku CHTF STU.
V sf icasnom obdobf je moZn6 vedecko-vfskumn6
a technickf zAmery v oblasti  chemickfch vldkien
rozdeli t  do troch skupln:

Vfskumn6 ulohy veduce k obnove a inovdci i
sucasnfch vlirob, prfprave novlich vlirobkov
a nov6ho sortimentu vo vyirobe

Projekty a tilohy vedfce k novfm technologiam
a materi6lom

- Vedecko-vyiskumn6 projekty veduce k vliznam-
nyim zmendm v Struktr.rre vfskumu i vyiroby
v oblasti  chemickfch vldkien a vldknitfch
materi6lov.

Do prvej skupiny patr ia hlavne postupy fyzikdlnej
a chemickej  modi f ik6c ie v l6k ien a text i l i i  a  t ieZ
rieSenie niektorfch probl6mov ekologie, recykl ingu
a spracovania odpadov. Nov6 poznatky z procesov
fyz ikd lnych a chemicky ich premien or ientovanfch
polym6rnych syst6mov sa vyuZfvaju pri  vfvoj i
technologickfch postupov a novfch Vpov vl6kien pre
technick6 a text i ln6 apl ikdcie. SI to najmii  -  vfvoj
jemnfch, vel 'mi jemnyich a ultrajemnfch vldkien-
mikrovldkien na zdklade modif ikovanfch klasickfch
postupov zvldknovania a d[Zenia a v17voj mikrovldkien
nabaze polym6rnych zmesr (typu M/F) polypropyl6n/
polyamid 6 a polypropyl6n/polyetylentereftaldt, vldkna
zo zmesf  polymerov a v l6kna p lnene anorganickymi
p ln ivami .  Pokroky  sa  dos iah l i  p r i  v f vo j i  v lak ien
z klasickl ich polym6rov s vy55ou povrchovou
aktivi tou so zmenenou priednou geometriou najmA
na bAze polyolef inov pre text i ln6 apl ikdcie a ako
technick6 vldkna pre sorpciu a separdciu ropnfch
produk tov .  P re  v l6kna  z  po lymernych  zmes f
polyo lef in-poldrnej5 i  po lymer sa vyv inul i  spOsoby
diffzneho farbenia najmd dif0znymi farbivami. Dalej
sa zdokonaluje techno169ia farbenia polypropyl6no-
vl ich vldkien v hmote optimalizdciou pripravy fareb-
nfch koncentrdtov pr fpadne s vyuZi t im ionom6rov
ako kompat ib i l izdtorov.  Cast  vyskumnych a vyvojo-
vfch pr6c bola venovana z lep5eniu mechanick lch
vlastnostl  vldkien, najmii  technickl ich polyetylente-
reftaldtovfch vldkien a elastickfm vlastnostiam poly-
amidovlich a polypropyl6novlich vldkien. Vyvrjaj0 sa
nov6 viaczlolkove sveteln6 i tepeln6 stabiiizdtory pre
vldkna a f6l ie predov5etkfm na baze polyoleffnov
a pre v ldkna s nehor l 'avou upravou.  Vo vyrobe
vldk ien sa r ie5 i  min imal izdc ia nepr iazniv fch para-
metrov pri  vl i robe viskozovfch vldkien a pri  regene-
rdc i i  monom6rov (PAO),  resp.  spracovanf  odpadov.
V oblasti  chemickej technologie text i lu sa v; iskum
orientuje na vfvoj a apl ikdciu novyich biologicky
odb0ratel 'nfch text i lnl ich pomocnlich prostr ied-
kov, novfch zuSl 'achtovacfch postupov a farbenia
modif ikovaJ't l ich polyolef inovyich vldkien dif0znymi
postupmi. Dalej je to vfvoj technologif pre technick6
textl l ie a zvukovo a tepelne izoladn6 materidly.
V chemickej technologi i  text i lu, najmd farbenia, st i
na programe vyskumu t ieZ ekologick6 otdzky a to
el imindcia taZkyich kovov z odpadovych vod.

Druhu skupinu prdc predstavuj0 ndrocn6 postupy
spojen6 spravidla s vfvojom zakladn6ho polym6ru
a jeho spracovania na vldkna a s vfvojom novfch
zvldkiovacich roztokov a gelov pre ekologicky
nezdvadn6 postupy pripravy vldkien s extremnlimi
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mechanicko-fyzikdlnymi vlastnos{ami. Origin6lnym
rie5enim bol i  s dobrfmi vl isledkami vo VUCHV Svit
vyvinut6 aromatick6 kopolyestery pre prlpravu
technickfch vldkien a vldkna z vysokomolekulov6ho
polyetyl6nu pripraven6 gelovfm zvldkf iovan[m.
Podobne na vel 'mi  dobre j  urovni  bola Studovand
priprava roztokov celulozy pre bezslrouhl ikovl i
sposob pripravy celul6zovfch vldkien. Ako zdkladne
rozpu5tadld sa pouZil i  derivdty N-metylmorfol[n-N-
oxidu. V s06asnom obdobf sa dast vl iskumu venuje
t ieZ vfvoju strojnfch zariadeni na pripravu
mikrov l6k ien a v f robu v isk6zov6ho text i ln6ho
hodvdbu (KVH) v spoluprdc i  so zahrani6nfmi
partnermi.

ABSTRACT

V prfspevku sa pojedn6va o sfdasnom rozvoj i
chemickl ich vldkien, najmd vldkien heterofi lnyich,
v ldk ien so z lepSenfmi  mechanicko- fyz ikd lnymi
vlastnostami a niektorlich Specidlnych modifikacnyich
postupov pr i  pr iprave v ldk ien.
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Texti ln6 podlahov6 krytiny a bytov6 hygiena

P. Hodul ,  A.  Marc inc in,  V.  Frank

Chemickotechnologickd fakulta, STU, Bratislava

Kvalita bytov6ho ovzdu5ia sustred'uje na seba stdle
vd65iu pozornost. Podl 'a Van Geldenerom publiko-
vanlich fdajoch z prieskumu verejnej mienky v USA
v roku 1993 pre jav i lo  zdujem o probl6m koberov
a bytovej klfmy 67 % respodentov.

V poslednfch rokoch nastali v stavebnictve a byto-
vfch zvyklostiach rozhodujuce zmeny. V dosledku
opatreni zameranfch na Setrenie energiou ako napr.
tesne uzatvoren6 oknd, dvere, tepeln6 izoldcie a pod.
sa vyznamne znilila vyimena vzduchu vo vnutornfch
priestoroch. Pritom sa dasto v miestnosti koncentruju
chemicke latky emitovan6 z materidlov vnritorn6ho
vybavenia. Kval i ta prostredia v byte je urdovand
viacerlimi faktormi, na ktor6 reaguje clovek rOzne
citfivo. Pri posudzovan[jednotlivfch vplyvov sa treba
zameral na komplexn6 hodnotenie a nesnaZit sa
dosiahnut maximdlne hodnoty iba jednej vel idiny.

Pri sk(mani otdzok srivislacich z bytovou hygienou
a text i lnfmi podlahovfmi kryt inami sa treba vrdt i t
k definicii pojmu ,,hygiena". hygiena je odvetuie medi-
cfny a nauka o ochrane a udrZiavani zdravia a pred-
chddzanf chorobdm. K tomu sa viaZu sposoby
sprdvania sa a podmienky, ktor6 shiZia tomuto ciel'u.
Zdravie sa tu chdpe v zmysle definicie pri jatej
Svetovou zdravotnfckou organizdciou ako psychick6,
fyzick6 a soci6lne zdravie a blaho a nie iba ako
otdzka jednotlivfch chorOb.

Celoplo5nd textilnd podlahovd krytina ako jednotka
podielaj[ca sa na tvorbe interieru moZe podl 'a
uvedenej definfcie zdravia v rozhodujfcej miere
ovplyvnit bytov6 prostredie. Jej vplyv sa prejavuje
n i e ktorf m i taZ ko kvantif ikovatelhf m i psycholog ickf m i
fcinkami napr. estet ick6 pocity, socidlne pocity,
reprezentacnd hodnota, tyzicky sprostredkovan6
zalitky a vnemy napr. mdkkost a pod. Dalej je to rad
meratelnfch vlastnostf,  ktorfch vplyv na zdravie
a bfaho je zrejmy: mechanicko-dynamick6 vlastnosti,
perovanie pr i  chOdzi ,  ochrana pred poklznut im,
celkovf komfort chOdze, akustick6 vlastnosti proti

Table 1 Fyziologick6 ldinky farieb

ru5ivt imu vplyvu hluku, absorpcia zvuku, absorpcia
hluku vznikajfceho pri  naSlapovan[, absorpcia hluku
vznikajuceho prudenim vzduchu, termicke vlastnosti ,
tepelnd izoldcia, odvod tepla, odolnost vodi ohiu,
Sirenie plameha, vfvoj tepla, vznik iskier, mikrobio-
logicke vlastnosti a s tfm sr.tvisiace otAzky o ulohe
koberca ako rezervodru zdrojov infekcif, moZnosti
distenia a dezinfekcie, vlastnosti kobercov z hl'adiska
vzniku alergi i .

Ster i lny i  byt  bez zdpachu,  h luku a vzruchov je
v skutodnosti  neznesitelnyi.  NaSe zmysly potrebuj0
pri jemn6 rozptyi lenie. Podl 'a toho akf je v byte podiel
tep l6ho,  obl6ho,  s tuden6ho,  hranat6ho a pod.  bude
n65 byt  e legantn l i ,  pohodlnf ,  zmyselny,  vzruSujuc i ,
bezpecnli a pod.

V Tab. 1 s0 0daje o vplyve farby a reflektancie na
psychologiu dloveka v byte. Pri absorpcii sveteln6ho
Ziarenia hrd okrem farby doleZitti ti lohu povrchov6
Strukt f ra.  Svet l6  podlahy odrAia lu v iac svet la
a zosvetluju priestor. Hladk6, s0visle plochy reflektuju
viac ako 6lenit6.

Textiln6 podlahov6 krytiny maj( vfhodn6 tepelno-
izolacn6 vlastnosti. Po vyvetrani miestnosti v zimnfch
mesiacoch sa miestnost ryichlej5ie vyhreje pricom sa
dosiahne vy55ia teplota v  porovnanf  s  in ; imi  pod-
kladmi (obr. 1). Clovek tak strdca menej tepla sdla-
nim. KedZe dlovek odovzddva cca 50 % tepla sdla-
nfm moZno pozorovat velk6 rozdiely uZ pri nepatr-
nfch zmen6ch teploty podlahy. V miestnosti, v ktorej
nie sf textiln6 podlahov6 krytiny sa dlovek cfti naj-
komf ortnej5ie pri  teplote 23 aZ 24 "C. Ak je
v miestnost i  koberec c lovek vyd6va menej  tep la
sd lan lm a  kon tak tom s  pod lahou  a  p r ib l i 2ne  p r i
20 'C sa c i t i  rovnako komf or tne ako predtym pr i
tep lote 23 a2 24 'C (obr .  2) .  Pr i  konvencnfch
vykurovacich syst6moch moZe redlny odhad uspory
energie predstavovat asi 15 %. In[ doleZitu sucast
fZitkovej hodnoty koberca tvoria zvukovoizolacn6
vlastnosti a akustickf komfort. Pre spotrebitel'a je

Farba Reflektancia Fyzikdlny vnem Fyziologickf ridinok

Cervend
Mod16
7tta
OranZovd
ZelenS,
Fialovd
eiern6
Bie la

2 5 %
25 o/o

55 o/o

4O Yo

35 o/o

25 o/o

5 o/o

85 o/o

taZoba, teplo,. zvidSenie
zima, zvA65enie
teplo, zvddienie
teplo, zvdd5enie
svieZosf, l'ahkost, zviic5enie
ch lad.  zmenSenie
pocit taZoby, teplo, zmen5enie
zima. zviie5enie

povzbudenie, pocit ,  moci
ukl 'udnenie, osvieZenie
povzbudenie, veselos(
povzbudenie, veselost
uk ludnenie
ukl'udnenie, dokonca spdnok
ukl'udnenie, za urditfch okolnostf, deprimovanie a hrozba
fnava (ak ide o 6iste bielu)
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Kobcrcr sa vyhTeJri najrf,chlcJEie

Obr. 1 Vzrast povrchovej teploty myteridlov v zdvislosti od 6asu.
Koberce sa vyhrejf najnichlejSie.

Kobcrce z&oezpaduj t i  poc i t  komfor tu

p r i  n l iSe j  l zboveJ  t ep lo te

poc l t  komfo r tu

kobc rcc
drcvo

ksramika

be ton

12  20  28'  Izbov i  tcp lo ta

Obr. 2 Pocit komfortu ako funkcia izbovej teploty a teploty
podlahy. Koberce zabezpeduj0 pocit komfortu pri niZ5ej
izbovej teplote.

Table 2 Bakt6rie na podlahovyich kryt indch (BONDE 1973)

ddleZit6 aby sa v5etok hluk, ktoni vznikne kontaktom
s podlahou pri ch6dzi alebo pri posrivani stolidky, di
pri pdde predmetov stlmil do tej miery aby neobta-
Zoval spotrebitel'a.

Obavy z toho, Ze koberec sa moZe stat zdrojom
infekci i  pramenia u intuit fvnej domienky, Ze troj-
rozmernd Struktura koberca obsahuje aj v pripade
dobrej 0drZby podstatne viac mikroorganizmov ako
tvrdd podlaha a Ze sa tieto mOZu v koberci rozmno-
Zovat a2 sa nakoniec uvolnia do ovzdu5ia kde sa
dostanf k ciel'u infekcie.

Kvalitativne aspekty mikrobiSlnej fl6ry kobercov,
hrajf (lohu pri hl'adani odpovede na tak6 otdzky ako:

- jestvuje Specifickd mikrobidlna flora kobercov,
obsahuhu koberce p6vodcov chrob.

Z vyisledkov v Tab. 2 vidiet, Ze podobne ako v pri-
pade infch typov podlahovfch krytin sa i v koberci
nachddzaju obvykl6 zfurodky zo vzduchu. V nepritom-
nosti dloveka sti to hlavne aerobne rastuce spory
rodu Bacillus, ktor6 sa obvykle vyskytuju v prachu
a ktor6 su z patologick6ho hlhdiska mdlo vfznamn6.
V prftomnosti dloveka sa vyskytujri koZn6 zdrodky,
ktor6 s[ reprezentovan6 koaguldza - negatfvnymi
Staphylococami, Mircococami a Corynebacteriami.
Z hl'adiska chorOb -nemajf tieto zdrodky praktickyi
vfznam. Staphylococcus aureus,vyvoldva hnisav6
ochorenia, sa 6asto vyskytuje v dakdrniach nemocnic
alebo na pokoZke zdravfch jedincov u ktoryich v5ak
nevyvoldva infenciu. Zdrodok sa mOZe Siri{, pridom
je schopnyi preZit niekol 'ko tfZdnov. Prebieha to
rovnako na koberci ako na inych typoch krytin. Gram-
negatfvne tycinky ako sti Enterobakterie, ku ktorfm
patria v drevdch dloveka i zvierat sa vyskytujuce
Escherichia coli a Proteus, su rovnako ako typick6
vo vode sa vyskytujfce zArodky Pseudomonas,
Kanthomonas alebo Acinetobacter, ci t l iv6 voci
vysychaniu. Ak sa dostanI na cit l iv6 miesto tela
mOZu vyvolat hnisav6 procesy.

V kobercoch teda nejestvuje Ziadna Specif ickd
l l6ra, ale drLi sa v nich to 6o sa na ne dostane
z okol ia vdltane choroplodnl ich zdrodkov, ktor6
potom skOr alebo neskOr odumierajr i .

Obsah bakteridlnych zdrodkov v kobercoch je
rddovo v rozmedzi 10 a2 10 kolonie vytvdraj[cich

2 0
()

o-

5
!
o
H

o
q

d 1 5
.P

o
A
A
l|'

f{

l, 30
d

Fl
rt
o
A

6
l , 2 4
o

rl
A
t,

E{

5  das  (  hod .  )  
10

Druh bakt6rii, rod Koberec
(vysek. vz.)

Relatfvna podetnost %
Koberec Linoleum

(z povrchu)

Staphylococcus aureus
Staphylococcus, koal. neg.
Mikrococcus
Corynebakterie
Baci l lus
Enterobakterie
Pseudomonas
Xanthomonas
Acinetobacter

1 7 , 3
48,9

0,7
1 , 4

13,7
3,6
3,6
0,7
o,7

1 , 1
28,1
2 ,9
2,2

24,5
1 5 , 8
12,2
4,3
2 ,9

0,4
1 0 , 1
0,0
5,0

20,1
0,0
0 ,7
0,0
0,0

o,4
7 ,2
0,0
4,3

14,4
0 ,7
0,7
0,0
0,0
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Obr. 3 Zdvislosf celkov6ho podtu z6rodkov v koberci od dasu
(ANDERSON 1969). - -  -  PAN, v5fvanyi ( izba na pedia-
tr ickom oddeleni);  -  vlnsnf, v5ivanf ( izba na pedia-
tr ickom oddeleni);  . . . . . .  PAN, vSivanf (chodba v labora-
toriu).

jednotiek na 1 cm. Mikribialne zalalenie koberca
zdvisl viac od frekvencie ch6dze ako od pravideln6ho
vysevania. Hromadenie zdrodkov v celej hrubke
koberca sa zadfna ihned'pojeho poloZeni (obr. 3).
Po dvoch tfZdioch sa ustal'uje rovnoveha medzi
pr i rastkom aodumieranim zdrodkov.  Pr i rodzene
nanesen6, t lora v priebehu dvoch tyiZdnov pomaly
odumiera (obr. 4). Koberec kontaminovanf umele
nand5anfm suspenzie zdrodkov vykazuje strm5i
priebeh ich tibytku s dasom (obr. 5). Na odumieranie
bakt6rii md vplyv vel'a faktorov napr. druh zdrodku,
fyz ikd lne podmienky okol i t6ho prost redia,  druh
koberca a obsah organickyich nedistdt. S vlinimkou
bakteridlnych sp6r postupne odumierajri v5etky druhy
bakr6rii. V suchom prostredi sa bakt6rie v koberci

- 5 1 0 1 5
Cas od po lo icn ia  - t : i idnc

Obr. 4 Kinetika odumierania bakt6rii v sterilnyich a kontrolova-
nfch podmienkach (21"C-26 "C, 30-50 % RV) na
kobercoch, ktor6 bol i  predtyim kontaminovan6
(ANDERSON 1969) .  PAN,  vSivanf  (161 dn i ) ;
_ Vlna, v5fvanli (84 dni).

2  1 -  5  1 0  1 3  1 7
hod.  Cag od po lo icn la  kobcrca_t f idne

Obr. 5 Kinetika odumierania bakt6ri i  v kontaminovanom koberci
(SAATROWE 1971 PS. aeruginisa; - -  -  E. coti ;
- .- .-  Staph. aureus; . . . . . .  Prot. vulgaris.
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Obr.  6  Vplyv  Samponovania  na pocet  zarooxo ' . '  , , ' co ' , , .chu

(ROTTER 1974). - PAD. vSivany (chodba ne,rnoc^ ce

nerozmnoluju. V prostredIso zvli5enou v]hkostou sa
moZu rozmnoZovat tak balt6rie ako i  plesne.

MnoZstvo na povrchu koberca sa nachddzajfcich
zdrodkov sa de odstrdnit vysdvanim v takej miere
ako z tvrdej 2podlahy mopovanim s pouZit im mdlo
ucinn6ho dezinfekcn6ho prost r iedku a to na B0 a2
95 %. lnV sposob c is tenia kobercov -  Sampono-
vanie je prirodzene fcinnej5r (obr. 6).

Cistenie kobercov vysdvanim md v5ak aj inV
aspekt. Zist i lo sd, 2e pri  vysevani s vysavadom
s rotuj0cou kefou sa podstatne zvy5uje koncentr6cia
pigmentovej Spiny - prachovfch dastic vo vzduchu
a to prdve takyich, ktor6 su transport6rmi bakterii (s
priemerom 1 ,4 a2 5 pm). lch koncentrdcia vo
vzduchu sa de znizal na normdlnu hodnotu iba
pouZitfm vhodnlich filtrov.

V poslednom 6ase sa vel 'mi intenzivne diskutuje
o tom do akej miery ovplyvnuj0 celoplo5n6 text i ln6
podlahov6 kryt iny vznik alergi(.  lde o neadekvdtnu
reakciu organizmu na vonkaj5ie popudy v zmysle
dasu, kvality a kvantity. Intenzita alergick6ho ocho-
renia zdvisl od citlivosti jednotlivca a od aktivneho
mnoZstva prisluSn6ho alerg6nu. Veic5ina pr6c
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zameranlich na alerg6ny v bytovyich priestoroch sa
orientuje iba na prend5adov alergif  ako napr. pel,
sp6ry plesnl, roztode a pod. Alerg6ny su vSak
molekulov6 zl[6eniny, ktor6 po oddelenIod prendSa-
dov moZu vyvolat alergick6 zapalovf reakcie sliznice
a dychacieho ristrojenstva. V mnohfch pripadoch sa
vSak nepodari lo identi f ikovat prend5adov alerg6nov
pricom okol i t f  vzduch obsahoval , ,voln6
alerg6ny" posta6ujfce na vyvolanie zdpalovfch
alergickfch reakci[.

V celoplo5nyich textilnfch podlahovfch krytindch sa
naSl i  dva rozdie lne typy a lerg6nov.  Prvd skupina
zahrf iuje ldtky pouZfvane pri  vfrobe koberca a jeho
jednotl ivfch zloZiek. Sri  to:

a) rozpu5tadld, plastick6 spojivd ako aj chemikdlie
z tlace a findlnej fpravy vlasovej vrstvy,

b) prrrodne ldtky rubov6ho z{teru ako kauduk
a jeho derivdty

c) prirodn6 materi6ly vlasovej vrstvy napr. vlna.
Tesnli  kontakt s t fmito l6tkami mOZe viest ku

vzniku kontaktnlich ex6mov. V [vahdch o bytovyich
alergenoch hrd tdto skupina mdlo vyznamn0 u lohu.

Druhu skupinu a lergenov v kobercoch n ie je  l 'ahk6
def inovat .  U c i t l iv lch jed incov mOZe biot ickd
a abiotickd ldtka nachddzajuca sa v koberci vyvolat
alergick6 reakcie. Chlpy a 0lomky koZe psa, madky
na povrchu koberca moZu byt  pr fc inou a lerg ie.
Zoznarn potencid lnych a lergenov je  nekonecne d lh l i
a su v nom napr. pi l iny, m[ka, vtdcie vfkaly a perie,
plesne, roztode a pod.

Zvld5tny probl6m predstavujr i  alergie vyvolan6
sp6rami plesni, ktor6 sa dostanf na koberec skOr
ako je in5talovanf. Pritom v miestnosti necftit Ziadny
zapach lebo mnoh6 p lesne rodu Xerophi lus s t i
prakticky bez zS.pachu a moZu rdst i  bez prftomnosti
nadbytocnej vlhkosti .

V kobercoch ako aj infch bytovyich textiliach
nachddzajti svoj Zivotnyi priestor roztode. Aj napriek
velk6mu podtu epidemiologickyich Stfdii nie s[ k dis-

pozlci i  upln6 spolahl ive fdaje o percente populdcie,
ktord je alergickd na alerg6n produkovanf roztodmi
(udaje kol i5u v rozmedzi + aZ 1O Yo). Zist i lo sa, Ze
pri vhodnfch kl imatickyich podmienkach (60 a2
70 o/o RV, 18-26 "C) sa mOZu rozto6e rozmnoZovat
na v5etkyTch bytovlich textflidch. Roztode bytov6ho
p r a c u  ( D e r m a t o p h a g o i d e s  p t e r o n y s s i n u s
a Dermatophagoides farinae) laj t i  na r i lomkoch
I'udskej koZe, ktor6 sa naakumulovali v kobercoch.
Roztode v5ak Li j t i  predov5etkfm v matracoch
a v dahinenom ndbytku.

CeloploSn6 text i ln6 podlahov6 kryt iny mOZu
obsahovat alerg6ny ale nie sf ich aktivnym
producentom. V bytovfch priestoroch uniZujt i
koberce vlrenie prachu ako nositela potencidlnych
alerg6nov a tak zlep5uju kval i tu prostredia.

Priemysel vliroby kobercov investoval do Stridia
otdzok suvisiacich s vplyvom kobercov na bytovti
hygienu znadn6 f inan6n6 prostr iedky. Rozvi jaju sa
nov6 programy napr. Indoor Air Quality Carpet Test-
ing and labeling program (USA), ktorlim ciel'om je
prehlbenie d6very z{kazn(ka ku kobercu ako vfrob-
ku. Vfrobky budu kvartdlne testovane a sk(Sobnyi
program zamerany na znilenie emisii bude obozna-
movat zakazn[ka o tom, Ze emisie s[ na urovni 0,1
ppm, co je menej ako 0,6 mg m-1 hod-1. Koberce
budri opatren6 ndlepkou zarudujricou urdite kvalita-
tfvne parametre.
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TEXITECH '94

J. Sestak

V,fskumn,i ustav textitnej chdmie, S. p. Zitina, Slovenskd republika

Okrem vystavy TECHTEXTIL, ktord je v dvojroc-
nyich intervaloch organizovanl vo Frankfurte nad
Mohanom, druhou najvdcSou eur6pskou vyistavou so
zameranfm na vl6kna a technick6 text i l ie (TT) je
vfstava TEXITECH.

V roku 1992 sa uskutocni la v Lyone, tentoraz ju
organizdtor i  z  Groupe permanent  d 'e tudes des
march6s d'antides text i les, auirs et produits
connexes (GPEM/TC) uskuto6nil i  pr iamo v ParfZi vo
vlistavnlich priestoroch umiestnenlich vo,,Stvrti tretie-
ho tisicrodia" - La Def6ns. Aj limto spOsobom chceli
zddraznil vyznam technicklich textilif a kompozitnfch
materidlov najmd v architekture, resp. formovani
Zivotn6ho Stflu cloveka pre budrice tisicro6ie.

Tohtorodnd vlistava TEXITECH '94 bola rozdelen6
v podstate na dve 6asti:
-  kompozitn6 materidly (plasty, text i l ,  kov) pre

ndrodn6 technick6 aplikdcie (leteckyi a kozmickf
priemysel, dopravn6 prostr iedky, jadrovd ener-
getika)

- text i ln6 technick6 text i l ie najmd pre ochranu
zdravia dloveka, kon5trukdn6 textflie, agrotextilie,
textflie pre ochranu Zivotn6ho prostredia (filtre,
membrdny) vrdtane novyich, resp. zdokonalenfch
typov vldken pre TT.

Celkom sa vfstavy zudastnilo 72 firiem v prevaZnej
miere z Francfzska (cca 50 %) a d'al5ich Stdtov:
Spanielsko, Taliansko, Belgicko, Holandsko, Kanada.

Zakladnf tendencie , vyraznei5ie sa prejavujrice na
vyistave.
- prehlbuje sa trend detailn6ho prepracovania vfni-

modnlTch vlastnosti vldken najmd elektrovodivfch
a antistatickyich, bakteriostaticklich, kovovlich
a d'al 'Sfch, kde prevldda snaha o dosiahnutie
synergick6ho efektu (antistatika - nehorl'avost,
bakteriostatickf - antistaticky efekt a pod.).

- ustupuju trendy tzv. masovyich TT (geotextilie,
dopravn6 prostr iedky, kon5trukdn6 materidly)
a dOrazne sa prehlbuje t rend deta i ln6ho
prepracovania vlastnosti TT najmd na ochranu
zdravia dloveka (ochranne text i l ie, ekologick6
textilie, zdravotnicke textilie a pod.).

- v malom rozsahu sa vyskytovali, resp. pon0kali
Specialne vldkna vo forme priadz[, prevlddal i
nekonedn6 typy vldken, resp. monofi lamenty.

KedZe nie je moZn6 detailne informovat o v5etkyTch
novinkdch a f irmdch, strudne aspoi k vybranfm
reprezentantom.

a) Vl6kna a adit iva

Firma Polisi lk, Spanielsko prezentovala predov5et-
kfm vysokopevn6 PP vldkna:

- Formsilk - vldkna na trojrozmern6 vystuZo-
vanie betonu a malty,

- Tecnisi lk - vysokohuZevnate vldkna.
Vldkno Tecnisi lk v t i trovom rozsahu od 110-330

dtex sa vyznadovalo vysokou pevnostou 7,1 cN/dtex.
Okrem toho zo zAkladn6ho vldkna Polisi lk bol i

pripraven6 texturovan6 priadze v titrovom rozsahu
300-2400 dtex (cm 30-3,75) pod obchodnym
oznadenim COSLAN. Vyznacuj t i  sa vysokou
odolnostou voci  oderu a maju charakter is t icke
hydrofobne a antistat icke vlastnosti .

Vldkno Polisi lk m6 Specidlnu fpravu doddvajr icu
vysok0 odolnost vo6i UV Ziareniu a je moZn6 ho
zaradil medzi PES a PAD vl6kna. Uddvand odolnost
podl 'a  ISO 4892,  ASTM D583 a DIN 54004 je  na
urovni 0,0697 ffcm2.

V znadnom rozsahu bol i  prezentovan6 najnovSie
vlTsledky vfskumu mnohyich f ir iem v oblasti  elektro-
vodivyich, antistat ickl ich a antibakteridlnych vldken.

Napr .  p reds tavene  bo lo  japonsk6  v ldkno
T H U N D E R O N  o d  f i r m y  N I H O M  S a u m o  D y e i n g
v novej  verz i i  THUNDERON -  f iber  TM s podstatne
niZ5ou hodnotou elektr ick6ho odporu (Thunderon
1O-1 a210-2 ohm cm, Thunderon super  1O-3 aZ 1Oa
ohm cm).  Uveden6 v ldkno bolo predstaven6 vo
forme str iZe, nekonedn6ho vldkna aj priadze. Okrem
in6ho bolo charakterizovan6 ioniza6nfm, antibakte-
ridlnym, deodoradnVm, antistatickfm a tieniacim ucin-
kom voci  EMI a Far  Ul t ra Red Ray Radiat ion.

Snahu o ochranu zdravia dloveka pred vedl 'ajSimi
ic inkami roznych druhov e lekt romagnet ick6ho
vlnenia a vy2arovania r0znych zdrojov v Sirokej
palete ponuk prezentuje vfrobok f irmy CABOT,
Plasticas, Belgicko. Predstavi la nov6 vodiv6
farbitel 'n6 adit ivum vhodn6 do plast ickfch hmot
CABELEC 3371 , bez bl iZ5ej Specif ikacie - syst6m
,,vntitornej zliatiny" - d1va vfrobky s vySSfm odpo-
rom ako konvendn6 vodiv6 materidly a je pouZitel'n6
v apl ikdcidch, kde je vyZadovan6 pomal5ie vybit ie
stat ickej elektr iny, Aditfvum moZe byt pouZit6 pri
injekdnom vstrekovanf do foriem pri  teplote 160 aZ
170 "C. Dal5i vyirobok uvedenej f i rmy je elektr icky
vodiv6 plnivo nabAze kovu, pouZlvan6 ako efektivne
plnivo vo vytladovanfch plastovlich profiloch pre
elektronick6 zariadenia - materidl bol vyvinutf pre
EMI tienenie ako alternatlva ku sekund6rnej uprave,
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napr.  vodivou farbou.  Kovom plnen6 adi t fvum
redukuje v lastnu emis iu a chr6ni  zar iadenia pred
vonkaj5 lmi  ru5iv fmi  s ignSlmi .  Sor t iment  vodiv fch
pln iv  obsahuje osem komponent  a zahfna c ierne
a biele vfrobky nabilze ABS a PP. MoZnd je i verzia
nehorlavd.

Ak pred 4-6 rokmi sa na vlistave TECHTEXTIL
objavi l i  prvd informdcie a vzorky antibakteri6lnych
vldken f i rmy KANEBO, v s fdasnost i  je  ponIkanf
Sirokf sortiment antibakteri6lnych vldken pre pouZitie
vo filtradnfch materidloch, zdravotnfckych texttlidch
a postel 'nom prddle, sanitdrne produkty, Sportov6
oblecenie a2 po pod5ivky a v l is te lky do topdnok.
Objavi l i  sa aj prve pokusy o dosiahnutie synergic-
k6ho efektu s nehorl 'avou upravou (vl6kno
RHOVYL AS) .

b) Technick6 text i l ie

Zo Si rok6ho sor t imentu vySe 160 druhov TT
dominoval i  na jmi i  f  i l t racn6 mater id ly ,  text i ln6
mater i6 ly  pre s tavebnfctvo,  text f l ie  pre ochranu
zdrav ia d loveka a agrdrne text i l ie .

Sort iment f i l t racnlch materidlov bol charakterizo-
vanl i  snahou o prehlbenie trendu tzv. humdnnej eko-
logie najmd dvoma spOsobmi:
- aplikAciou Specidlnych vl6ken do Struktury textilnej

vrstvy f i l t ra (napr. antibakteridlne vldkno) na nide-
nie bakt6ri i  a mikrobov v kl imatizacnl ich zariade-
niach (ionizdcia, deodordcia - vldkna s aditivami)

- vlirobou a pouZivanim filtrov s vysokfm stupiom
rozpadu, t. j. krdtkou Zivotnostou po splneni ulohy
fi l tra (ekologick6 spalovanie, svojvol 'nyi rozpad
Struktury f i l t ra  a pod.) .

Z materi{lov vyuZivanych pre stavebnlctvo uvd-
dzam aspoi niekolko prfkladov, ktor6 charakterizuju
snahu vfvoja a vyirobcov o detailn6 rozpracovanie
vlastnost[ vo vzlahu k ich vyuZitiu.

Firma Enerlab/nc. Quebec predstavovala dva typy
penovfch izolacnfch materidlov na steny pod
oznadenfm Safethane 40 a Cart ier 100 na b6,ze
nehorl 'avfch PUR s povrchovou upravou hl inikovou
fol iou. Materidly maj0 vyiborn6 izolacn6 vlastnosti .

Firma Kirson, NSR vyrdba Sirokyi sortiment sieti na
bdze sklenefch alebo syntetickfch vldken, ktor6 su
aplikovan6 kaSirovanim na netkane materidly ako
armovacie prvky, napr. na tenke celulozov6 runo 20
g m-2 pre olejov6 filtre, na runo zo sklenenyich vldken
pre stavebn6 izolAcie a pod.

Firma Conwed Plastics, USA vystavovala sortiment
plastovl ich mrieZok vyt ld6anfch, tkanfch, resp.
p letenfch pre speviovanie,  resp.  armovanie
netkanlich materidlov, papiera, obalovlich materidlov
a na pouZit ie v pol 'nohospoddrstve (ochrana)
a v stavebnlctve (drendZne materidly, prot ierozne
siete).
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REO Flock + Faser GmbH vystavovala rozne typy
vlodiek pre technologiu povlockovania, ale aj mletlch
vl6ken (odpad), pre pouZit ie ako plnivo na zlepSenie
vlastnostf betonov, malt, Strukturdlnych lakov a Zivic-
nlich materidlov.

Viace16 f i rmy vo svoje j  ponuke prezentoval i
technick6 text i l ie na ochranu dloveka pred roznymi
druhmi Z iarenia.

Firma TEFISA, Barcelona, Spanielsko vystavovala
materidl RADIATEX na ochranu proti  radiacn6mu
Ziareniu.
Vr astn osti : - 

lHi?";';ll3il"r:;ie 
ri I i z dci e

antistat ickf
dielektr ick!

PouZitie: f ffiHiltfl" - oddelenia radiolosie
a nukledrnej  medic iny

- pracoviskd s rddioaktivnymi ldtkami
Aplikacia: - obleky, rukavice, topdnky, dapice,

tapety.
Zaujimavu spoluprdcu pri  vfvoj i  a vyrobe - ino-

vdci i  Specialnych technickfch vl irobkov prezentoval i
francuzske f irmy Dorures Louis Mathien - vyrobca
kovovych a pokovenlich priadz[, Protecma - vfrob-
ca technickfch tkanfn a GAY - vfrobca high-tech
priadzi.  Vl isledkom spoluprdce su nove text i l ie
v kombindci i  text i l -kov pre rozptyl ndboja (ESD -
electrostat ic dissi pation), elektromag n et i  ck6 t ienen ie
(EMl  sh ie ld ing ) ,  vys tuZe ,  f i l t r6c ie ,  kompoz i t y ,  p r i
vl ivoj i  technickfch text i l i i  pre ochranu dloveka.

K t fmto v l i robcom patr i l i  a j  f  i rma Hel io  SCREEN,
Belgicko, ktord detailne prezentovala 5irok17 sortiment
v l i robkov na ochranu c loveka pred UV 2iarenim
a s lnecnyim Ziarenlm.  Kompletn6 ponuka obsahuje:

- Helio Screen - vonkaj5iu ochranu pred slnkom
- Comfort Screen - vnftornu ochranu pred sln-

kom, zavesy, lamelovd ochrana
-  Screen Opac -  pre upln6 zatmenie budov
- Specidlne pouZit ie - z6vesy, fol ie ako ochrana

proti  slnku do zimnych zahrad, sklenfkov a pod.
Su to text i l ie hmotnosti  aZ 530 g m-2, Zivotnost
20 rokov (cena 16 DM m-2).

V podstate su text i ln6 mater id ly  vyroben6 ako
tkaniny zo sklenen6ho vldkna s tef lonovou povrcho-
vou 0pravou. Uprava je apl ikovan6, na vldkno uZ
v procese jeho vl iroby spolu s farebnfm pigmentom,
ktoryi umoZhuje r6zne varidcie f indlneho vl irobku.

Vlistava TEXITECH '94 v Par[Zi opAt potvrdi la, Ze
pri detai lnom vyskumno-vl ivojovom prepracovani
maj0 Sancu ponuknut zaujlmave vlirobky aj slovenski
vlirobcovia vldken a technickyich textili i . Podstatou
je v5ak postupnd zmena f i lozofie vfroby od vel 'ko-
s6rio4ich vyirobkov k sortimentom s vysokou technic-
kou uroviou parametrov detai lne prisposobenfch
Zelaniu zakazn[ka.



ZO ZAHRANICNYCH CASOPISOV

Visk6zov6 m ikrov16kna.
Chemiefasern, jan./febr. 1994, s. 17,
Na veltrhu priadzf Expofil v decembri 1993 v Parfti

predstavil Courtaulds Pic., Londyn, po prvyikrdt nov6
viskozov6 vldkno typu Vi loft  Ultraf ine 1,0 dtex. Nov6
vldkno je moZn6 nasadit do jemnfch priadzf ako
100 % alebo v zmesiach s hodvdbom, ka5mirom
alebo bavlnou pre tkaniny alebo jersey.

Recyklovatel 'ne odpadn6 polym6ry.
High Performance Textiles, Janudr 1994, s. 7.
Americkd f i rma Davis Standard v Pawcatuck

v Stdte Connecticut vyvinula ndsobnyi extrud6rovf
syst6m zaloleny na tzv. kaskddovej extrfzii, Firma
je svetovyim vfrobcom uveden6ho extrud6rov6ho
syst6mu, vhodn6ho na spracovanie polym6rnych
odpadov. Jednd sa o sudasn0 dinnost dvoch extru-
d6rov, ktor6 s[ nastaven6 na optim6lne pracovn6
reZimy. Pevnf materidl je najprv roztavenyi a homo-
genizovany a potom prechddza do extrud6roveho
syst6mu. MOZu byt spracovan6 odpady ako sri potld-
6an6 fol ie, materidly s vysokfm obsahom vlhkosti
a olejovfch avivdZf. Najviac sa recyklujrl polyeste-
rov6 fl 'aSe, ktorlich je velk6 mnoZstvo a nevyZadujri
Ziadne tr iedenie.

Bubnov6 filtr6cia plynov o vysokfch teplot6ch.
High Pertormance Textiles, Janu61 1994, s. 12.
Nov6 materidly na bubnov6 filtre pre plyny o vyso-

kfch teplotdch vyvinuli u firmy Continental Convexor
and Equipment vo Winfielde v 5t6te Alabama (US
patent 5181945). Bubnovf filter pracuje pri teplot6ch
do 260'C. Je zhotovenli  z vldken aromatickl ich
aramidovl ich, polyfenyl6nsulf idovfch a polyimido-
vfch. Zvlilkenje zhotovend Specidlna tkanina, ktord
sa upravuje za udelom ziskania dobrej rozmerovej
odolnosti podas prevddzky pri vysokfch teplotdch.

Viac vl6knitfch Special i t .
Chemiefasern, marec 1994, s. 152.
Na Dometexe '94 v Hannoveri prezentovala fa

Asota popri novinkdch v oblasti PAD vldken napr.
vldkno Asota H10, ktor6 po termickej operdci i  je
pouZitel'n6 ako ndhrada latexov6ho povrstvenia a tyim
umoZiuje recykling podlahoviny. Toto vldkno vykazu-
je  vysok6 zmr5tenie,  p lne fd inn6 nad 110 "C.  Pr i
d'alSom zvf5eni teploty nad 130 "C sa prejavf termo-
pojivf efekt. V zdvislosti od kon5trukcie podlahoviny
sa pouZlva v zmesiach s infmi vldknami v podiel i
15-30 % (ihlovan6 r[na) alebo v pradiarenstve sa
doporu6uje pre dosiahnutie Twist-lock efektu 5 a2
1 0  % .

Dva nove typy japonsk6ho PES hodv6bu.
Spd5nd informace UZCHV, 8/93, s. 3.
Popisuje sa postup vyiroby PES hodvdbu 2. gene-

r6cie (fy KANEBO) s ndhodnou jemnostou a priec-
nym rezom. Prvf hodvdb bol vyvinutf uZ v 1988
a odvtedy sa aj preddval. Vl6kno predstavovan6
v s66asnosti nadvAzuje na origindlnu bikomponentnri
technol6giu zvldkiovania, ale vyuZiva zlep5enti
technologiu a nov6 my5l ienky.  Popisuje sa t ieZ
vl6kno Wellkey fy TElJlN, ktor6 je navlhav6, s ab-
sorpciou potu, absorbuje t ieZ pot z vodnfch p6r
v beZnom Zivote odvddzanfm nevetran6ho tepla
v tkanine. Uvedend je charakteristika vldkna Wellkey
Ma s prote lnom z pr f rodn6ho hodvdbu chemicky
pojenfm v stredovej dutine a mikroporoch.

Degradovatel'n6 oleffnovf priadza pre zAhrad-
nfctvo,

High Pertormance Textiles, Janudr 1994, s. 2.
Fotochemicky degradovatel'n{, priadza bola vyvi-

nutd f i rmou Lankhorst  Townfabr icken BV,  Sneek
v Holandsku apl ikovatel 'nd pre zithradnicke ucely.
K zdkladn6mu polym6ru sa priddva fotodegradovatel'-
ny materidl. Pre ttito aplikdciu sa navrhuj0 aditiva,
ktor6 obsahujri steardty. MnoZstvo, ktor6 sa priddva
k zdkladn6mu polym6ru sa pohybuje v  rozmedzi  od
0,025 % do 0,6 o/o. Adit ivdcia sa uskutocnuje cez
koncentrdty .  Je zname pouZi t ie  Skrobu pr i  vyrobe
odpadnfch plastovfch vriec, ktor17 vyvoldva bio-
degraddciu. AvSak z takto aditivovanfch polym6rov
nemoZno pripravit  priadze.

Pevnej5ie ihlovan6 text i l ie.

High Pertormance Textiles, Janu6r 1994, s. 3.
U franctizskej f i rmy Assel in v Elbenf vyvinul i  novf

spOsob pr[pravy ihlovanych textf l i i  nazlvany
,,Octoweb". Hlavnd pozornost je venovand
pevnostnl im charakterist ikdm vsmere pripravy
netkanej textilie a kolmo na tento smer. Novy spOsob
je zalolenf na vyrovndvani vldken v 5t6diu tvorby
netkanej textilie. To ddva moZnost zfskat optimdlne
vlastnosti  netkanej text i l ie. Firma md k dispozici i
sk05obnn linku, ktord produkuje pre zilujemcov tieto
nov6 typy Specidlnych netkanyich textili i. Zlep5en6
mechanick6 vlastnosti tfchto typov netkanlich textili i
pr ipravenfch procesom,,Octoweb" predurdujt i  ich
aplik6ciu ako geotextflie.

ZlepSend protibal ist ickd ochrana pri  netkanfch
textili6ch.

High Performance Textiles, Februdr 1994, s. 6.
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Lep5ia [6innost protibalistickej ochrany sa dosiah-
ne, ked'vldkna, z ktorfch sa pripravuju tkaniny majf
vySSiu taZnosf v smere ftku ako v smere osnovy.
Postup uvAdza, Ze osnovn6 priadze by mali mat
taZnost okolo 2,2 % s ndrastom do 6 o/0, zatial' do
[tkov6 priadze by mali  mat taZnost vySSiu. Tdto
poZiadavka je vfsledkom predpokladanej dynamickej
deformdcie, ktord sa vyskytuje v tkanine v momente
ataku strelou. Je v5eobecne asymetrick6, pretoZe
po6as tkania ritkov6 priadze s0 zavddzan6 do tkaniny
pod vySSim napdtim ako osnovn6.

Polypropyl6n pre mikrovl6kna.
High Performance Textiles, Marec 1994, s. 2.
Novy polypropyl6n vhodlV pre jemn6 vldkna

a mikrovldkna bol vyvinutli v C[ne. Pozostdva z dasti
reaktorov6ho polypropy16nu a dasti  chemicky
degradovan6ho polypropylenu, ku ktorfm sa prid6-
vaju d'alSie adit(va. Pri vyirobe tohto polypropyl6nu
sa po u Ziv a beZny Ziegler -N attov katalyzdto r al e bo
vysokoridinnf katalyzdtor. Obsah pigmentu sa
pohybuje od 0,01 % do 5 % hm. Granul6t sa pripravi
homogennym mie5anim vybranych polypropyleno-
vlch komponentov a urcit6ho mnoZstua spracovatel'-
sk6ho urfchl 'ovaca. Chemickd degraddcia jednej
z polypropyl6novfch komponentov sa robi organic-
kfm peroxidom a/alebo st6ricky t ienenlim amlnom.

Mult ikomponentn6 polypropyl6nov6 vl6kna od fy
Hercules.

High Performance TextrTes, Marec 1994, s. 2.
Poprednli americkf vfrobca Hercules uviedol na

trh novli typ pojitelh6ho vldkna. Konvendne typy poly-
propylenovyich vldken pozostdvaju zjedin6ho poly-
meru, urciteho mnoZstva stabi l izdtora a pigmentov.
Obvykle su tieto vldkna pripravovan6 zvllkfiovanim
z taveniny alebo priamo pod hubicou ako netkane
texti l ie. Nov6 vldkno obsahuje polypropyl6novf
komponent s indexom toku od 0,5 do 30 a aspoi
jeden d'alSi komponent s indexom toku okolo 6O aZ
1000.  Vlakno obsahuje as i  10 % komponentu
s niZ5fm indexom toku a podobn6 mnoZstvo s vy5Sfm
indexom toku. Vl isledn6 vldkno vykazuje priemernl i
reofogickf polydisperzny index okolo 5,5 a taZnost
250 o/0.

Triatex International AG a Treepoint AG spolupra-
cu ju

Mell iand Texti lberichte,75,1994, d. 1, s. 7
Svajdiarske f i rmy Triatex International AG

a Treepoint AG sa rozhodli  spolupracovat na
spolodnom vffvoji novej vfrobnej linky pod ndzvom
Tretex@ v rdmci joint-venture. Cielbm spoluprdce je
vyvinrit modern6, poditadom riaden6 syst6my pre
textiln6 zo5lach{ovanie. Vyirobn6 linka Tretex zahffia
kolorimetrick6 syst6my na vfpocet recepttir
a kontrolu kval i ty (Standardn6 meranie farieb,
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hodnotenie stdlofarebnosti  atd'.) ,  syst6m riadenia
farbiaceho kripela na zabezpedenie vfroby. V5etky
syst6my vyuZivaju a integruj0 existujuce podnikov6
Struktfry pouZfvatel'a, vytvdraj[ 6o moZno najvtic5iu
transparenciu, efektfvnost a f lexibi l i tu pokial '  ide
o ndklady, kval i tu a termfn.

Ur6i t f  druh lQ pre enzfmy Enzymat ick6
spracovanie proteinovfch vl6ken

Melliand Textilberichte,75,1994, d. 2, s. 120-125
Pre vlnu a hodvdb sa enzymatick6 spracovatel'sk6

postupy pouZivaju uZ v priemyselnom meradle: bio-
pranie,  b iobie lenie,  e fekty  Delave a Far ine
,,Sandwash" atd'. Paralelne k tomu pokracuju vedeck6
4iskumy za ucelom zdokonalenia poznatkov o reakc-
nfch mechanizmoch a vlivoji novlich spracovatel'-
skyich postupov a technlk. Jednfm z cielbv vlTskumov
je zist i t ,  ktor6 e5te nedostatodne poznan6 enzfmy
je moZn6 pouZit v jednotl ivfch procesoch ako aj
objavit d'alSie superinteligentn6 enzlimy. V clanku je
uvedenf stru6nyi prehlad niektorlich hlavnlich skuprn
enzlimov (alfa-amylazy, celullzy, nov6 hydrolazy).
Na prlklade r6znych druhov vlny je poplsanf spOsob
pOsobenia enzyimov ako biologick6ho katalyzAlora.
Pozornost je venovand najmd mcirfologi i  vlnenfch
vldken avyznamu amlnokyselfn vo vlne.

Zjasfrovanie text i l i i  novimi optickimi zjasnova-
cimi prostr iedkami

Melliand Textilberichte,75,1994, d. 2, s. 125-129
Optick6 zjashovacie prostriedky na b6ze stilben-

triazinu zaujtmalu pri zo5l'achtovani textilii vzhl'adom
na svoje dobr6 vlastnosti vliznamne miesto. Napriek
rozmanitosti produktov sa stdle hladajti zjashovacie
prostriedky so zlep5enfmi vlastnostami. V cldnku s0
popisan6 nov6 derivdty stilbentriaz[nu, ktor6 boli
syntet izovan6 na Technickej univerzite v Sofi i ,
a ktore sri  vhodn6 na chemick6 zjasiovanie poly-
m6rnych ldtok. Tieto obsahujri vo svojej molekule
nenasftene alkylov6 skupiny, ktor6 kopolymerizuju
s vinylovyimi monom6rmi. Vzniknut6 kopolymery sa
vyzna6uj0 vzhl'adom na chemick0 vdzbu zjasiova-
cieho prostr iedku v polymernom retazci dobrou
stdlostou. Uveden6 sr.r vfsledky porovndvacich
skfSok nov6ho zjasiovacieho prostriedku, pri ktorom
bol pouZitf vyirobok firmy Sandoz Leucophor BMB.
V priebehu skti5ok sa skfmal vplyv koncentrdcie
zjasiovacieho prostriedku, vplyv hodnoty pH kupela,
teploty a i.

Mechanick6 technol69ie spevfrovania
sp6jan6 netkan6 textilie a kompozity z run,
a pl6ch

Melliand Textilberichte,75,1994, 6. 3, s. 187-192
Z analyz o spotrebe textilnyich vfrobkov vyplfva,

Ze sa neust6le zvy5uje dopyt po textiliSch s novfmi
vlastnostami pre technick6 oblasti pouZitia. V cldnku
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su uveden6 niektore priklady pouZitia netkanlich texti-
l i i  a kompozitov vyrobenyich technologiami Malimo,
Maliwatt,  Malivl ies a Kunit.  Su to: - geotexti l ie pre
vfstavbu sklSdok, vodn6 stavby, spevhovanie
svahov a drenalne udely,
- rozpern6 textilie (r[na, netkan6 textilie alebo aj

tkaniny),
- pol'nohospoddrske textilie (zelen6 strechy, rohoZe

so Zivicami pre rast l iny, noside semien trdvy),
- kon5trukcia dopravnyich prostriedkov (stavba lodi,

automobilovf priemysel),
- textflie pre Sport a vol'n1i das,
- bezpednostn6 textflie (ochrana vo6i kizaniu kober-

cov,  eroz i [ ,  tep lu,  ch ladu a h luku) ,
- textilie pre kon5trukciu rakiet, vodnyich nadrll a

zasobnfkov, potrubi atd'.

Novf stabi lnl i  t i l t ra6ni prvok
ITB Vliesstoffe, 40, 1994, d. 1, s. 38
Firma Freudenberg Nonwovens vyv inula novf

ohybnyi filter s oznadenfm ,,Viledon-MR 90", ktory je
urdenf pre oblasti pouZitia, kde s[ staZen6 podmien-
ky sp0soben6 turbulenciami, vlhkostou alebo obme-
dzenyim priestorom. Filter zaruduje hned'po in5taldcii
stupeh u6innosti  9.0 (ASHRAE) anlzky pokles t laku
po celu dobu predlZenej ucinnosti .  Starostl ivd integ-
rdcia a poskladany tvar filtracnlich prvkov poskytuju
aL o 12 % viac filtracnej plochy v porovnanf s podob-
nyimi filtrami. Uplne syntetickd viacvrstuovd kon5truk-
ciavykazuje vynikajfcu odolnost aZ so 100 % relativ-
nej  v lhkost i .  , ,MR 90" ddva u l t ra jemnI  f i l t rdc iu
vzduchu, kde sa poZaduje vysokd udinnost a zv1iSe-
nd trvanl ivost, napr. v nemocniciach, pri  vfrobnfch
linkdch, v Skoldch, n6kupnfch strediskdch atd'.

Nov'f  syst6m pneumatickej vfroby run f irmy
Webform

Nonwovens /ndustry ,24,  1993,  c .  11,  s .69
Firma Webform patentovala nov6 zariadenie na

pneumaticku vyirobu run. Kombinovanlim r icinkom
vzduchu a odstredive j  s i ly  sa v ldkna snimaj I
z ojednocovacieho valca a p6sobenim t laku sa
dopravujti na sietov6 bubny, kde vznik6, r0no.
Syst6m umoZiuje spracovdvat prirodn6 i syntetick6
vlSkna. Alternativou, zauj imavou z ekologickeho
hl 'adiska je moZnost spracovania regenerovanfch
vldken. Novd technologia pomdha znilovat vlirobn6
ndklady. Vyrdban6 materidly obohatia sort iment
technickfch a Specidlnych textili i.

Speci6lna antistat ickd 0prava netkanfch text i l i i
Nonwovens lndustry, 24, 1993, e . 12, s. 22
Rubov6 uprava Synbac CD dodava netkanfm texti-

l iSm antistat ick6 vlastnosti .  UmoZnuje bezpedne
odvddzat statickli ndboj, zabraiuje iskreniu a vzniku
neprljemnfch vfbojov. Tym chrdni po6itade a in6
citliv6 pristroje pred po5kodenfm. Upravou sa na rub

netkanej textflie nand5ajI elektricky vodiv6 dastice.
Materi6l sa moZe uzemnit.  Netkane text i l ie Synbac
CD sa podla potreby d'alej upravuj0, napr. retard6rmi
horenia. Uprava je vhodnd pre vSetky typy netkanfch
textili i.

Cementov6 kompozity vystuien6 text i l iami -
materi6l buducnosti?

Nonwovens lndustry,24, 1993, 6. 12, s. 61
Cementov6 kompozity vystu 2en6 textiliami patento-

vala f irma Achupack Suarez Engineers. Spojenim
objemnfch netkanfch text i l i i  s podielom uhol 'n6ho
popolceka sa vyrabaj[ trvanlivd nehorl'ave panely.
Su vhodne na vl istavbu st ien budov i  stre5n;ich
konStrukcif. Odpor0cajf sa aj ako cenove vlihodnd
alternatlva preglejok. Pri  vfrobe kompozitu sa
pouZfva odpadovl i  uhl 'ovf popolcek, ktoryi sa uZ
osveddil  vo viacerfch cementovf ch vl irobkoch
a ktor;i sa indc musi sklddkovat.

Pouii t6 geotexti l ie v Bostone
Nonwovens lndustry, 25, 1994, e,. 1, s. 22
Firma Tenax bude hlavnfm doddvatelbm syntetic-

k6ho drendZneho materi6lu Tenax TNT na stavbu
sk lddky  odpadu  v  Bos tone .  Geokompoz i t ,  k to r f
pouZ iva j I  v  tomto  p ro jek te ,  t vo r f  ne tkana  tex t i l i a
z POP spdjand z oboch st rdn pOsobenim tepla
s pevnou geomrieZkou Tenax CE, vyt l6canou
z HDPE. Geotextilia zadrliava pOdne 6astice, kVm
geomrieZka odvddza z podnej StrJkt0ry vodu.

Vpichovan6 netkan6 text i l ie pre interi6ry automo-
bi lov

Nonwovens /ndustry, 25, 1994, c. 1 , s. 32-34
Napriek poklesu vf roby automobilov bol

v Japonsku zaznamenanf rast odbytu vpichovanfch
textili i. Tento trend sfvisl s hl'adanfm lacnejSich alter-
nativnych materidlov na vybavenie interi6rov vozidiel.
Predpokladand spotreba pre rok 1994 je  56-57
mi l ionov m2.  Najvfznamnej5 imi  japonskymi vyrob-
cami netkanych text i l i i  do vozid ie l  su f i rmy Otsuka,
Japan Vilene, Sunchemical, Toyobo. lch vpichovan6
materidly konkuruj( svojou kval i tou a perfektnl im
vzhl 'adom v5ivanyTm autokobercom a osnovnym
pletenindm. OZivenie automobi lov6ho t rhu sa
o6akdva aZ po roku 1995.

Firma lsolyser zav6dza vfrobu polym6rov
rozpustnich vo vode, vhodnfch pre zdravotnicke
netkan6 text i l ie

Nonwovens  /ndus t ry ,25 ,1994 ,  c .  3 ,  s .  15
Z polym6ru ORex f i rmy lso lyser  sa vyrdbaj0

netkan6 textilie a in6,,plastick6" vstrekovan6 vfrobky.
ORex je deriv6t PVA, ktorf mOZe mat podl'a 0delu
pouZit ia hydrofobne alebo absorpdn6 vlastnosti .
Z polym6ru sa vyrdbajti vldkna, folie alebo textflie.
Materidl sa vyuZiva najmd v zdravotnfctve (pl65te,
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tvarovan6 masky, tamp6ny, plachty). Tieto vfrobky
sa po pouZitijednoducho rozpustia v prddke s teplou
vodou. Odpadovd voda sa vypu5{a do kanalizacnej
cisticky odpadovfch vod.

Utierka pre potravin6rske prev6dzky
Nonwovens lndustry ,25,1994,  d.  3 ,  s .  16
Novri utierku pre potravindrske prevddzky vyvinula

firma Du Pont, Wilmington, DE. Utierka md antimikro-
bidlne vlastnosti, ktor6 si uchovdva aj po 1OO-ndsob-
nom prani. Pri  jej  vl i robe sa pouZiva polym6rny
prostr iedok Microban Addetive B, ktorl i  zabraiuje
mnoZeniu bakt6r i i .  Ut ierka je  vyroben6 z text i l ie
Sontara vpichovanej  hydraul icky a spevnenej
preSivanim. Md vysok0 pevnost, odolnost vodi oderu

a roztrhnutiu. Je asi o 20 % taZ5ia a dvojndsobne
hrub5ia ako beZne pouZivan6 bavlnen6 utierky.

Firma Kuraray vyvinula dve nov6 netkan6 text i l ie
Nonwovens lndustry, 25, 1994, 6,. 3, s. 22
Dve nov6 trvanl ive elastom6rne netkan6 text i l ie

vyvinula f irma Kuraray, Osaka. Oba materi6ly maju
vfbornu schopnost  t lmi t  v ibrdc ie,  a  preto najdu
uplatnenie najmd v automobilovom priemysle ako
izoladn6 podlahov6 a obkladov6 materidly. Jeden
vl irobok je netkand textf l ia typu melt-blown, druhl i  je
netkan6 text i l ia vyrobend suchf m postupom
z elastom6rnej striZe. Materidly majri hr0bku 2-8
mm a ich cena je 1500-3000 jenov/m2.

PATENTY

Sp6sob pripravy vysokokval i tnfch aromatickfch
polyesterov.

iP(A)  230199/93,  Pr ih lasovate l ' :  Toray lndustr ies,
c 0B G 63/78

Pripravuju sa depolymeriz6ciou PET odpadu (A)
s pouZit im 0,1-5,0 mol. (na aromat. dikarboxylov0
kysel inu (B) v A) alkyl6n glykolu. Pripravenf glykol-
ester B obsahujtici oligom6ry sa v roztavenom stave
(120-150 'C) poddva do centrifugacn6ho separdtora
vybaveneho dvoj i t fmi diskami, v ktorom sa separujf
dast ice nerozpustn6 v polyester i  (pouZi t f  ka l iber
1 x 102-2 t 104) a zmes repolymerizuje za pri tom-
nosti polykondenzadnyich katalyzdtorov. V priklade sa
100 d ie lov PET odpadu a 65 d.  EG [ l ]  upravuje 165
d. roztaven6ho (220 "C) bis(-hydroxyetyl)tereftaldtu
[f l] pri teplote 220 "C 3 h pod refluxom. Neskor sa
1 65 d.  z iskan6ho l l  f i l t ru je  pr i  180 'a centr i fuguje pr i
180 'a  ka l ib r i  8000 .  C is t f  l l  po lykond .  5 ,5  hza
zni2en6ho tlaku a 180-285 'C za prftomnosti Sbro,
na PET s vn.  v isk.  0 ,633 a obs.  popola 230 ppm.

Modi f ikovanf  kopolyety l6nteref ta l5t  pre b low-
mould ing ext ruz iu.

EP 525463, Maji tel ' :  Zimmer AG, C 08 G O3/183
Modif ikovanf kopolyetyl6ntereftaldt (co-PET)

s vn0tornou viskozitou 0,8-1,5 dl/g je chrdnenf pre
extrr iziu blow-mouldings. Obsahuje 0,5-5 % jedno-
t iek kysel iny izoftalovej, 0,7-2 % jednotiek glykolu,
300-2500 ppm tri ' alebo tetra-hydroxyalkdnovfch
jednot iek,  80-150 ppm Sb,  fosfor  v  mnoZstve
odpovedaj0com pomeru (hmot.) Sb : P : najmenej
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4 a v polyesteri  rozpustnf zmes cerven6ho a mod-
r6ho farbiva v hmot. pomere (3 : 1)-(1 :  3). TieZ je
patentovanyi postup vlTroby polyesteru priamou
esteri f ikdciou a polykondenzdciou. Priklad pripravy
pouZi t ia .

Antibakteri6lne, st6le v prani polyesterov6
vl6kna so zni ienou horl 'avostbu a sp6sob ich
pripravy.

JP(A) 51817193,  Pr ih lasovate l ' :  Kuraray Co. ,  D 01
F 6192

Pripravuju sa zvldkiovanfm taveniny polyesterovej
kompozfcie pozostdvajfcej z polyesteru PET, sol i
fosforednej kysel iny obs. antibakteridlne posobiaci
ion a organickej zluceniny fosforu s teplotou topenia
<200 "C. V priklade pouZit6: PET a zmes 3 : 7 obs.
Al tr ipolyfosfdt a bi[3-[(difenoxyfosfinyl)oxy]fenytl
fenol fosfdt .  DlZen6 v ldkna pr ipraven6 zvL zmesi
vykazuj0 LOI (limitnf kyslikovli index) 29,9, dobr[
stdlost pri  farbeni a odolnost voci bakt6ridm
vyjadrenu mnoZstvom deaktivovanlich bakt6ri i
95,0 % (povodna hodnota) a 94,5 % po 5g praniach.

Vfroba transparentn6ho polyesteroveho f i lmu
alebo fol i i  pouZitel 'n1ich pre balenie potravin.

JP(A) 358817192, Prihlasovatel ' :  Polyplastics KK,
D 29 G 47114

Pre vyirobu f i lmu alebo fol ie tvorenl ich z toz-
topen6ho polym6ru je Zivica ochladzovand s cielbm



ziskat poloprodukt s nfzkou kry5tal ini tou a termo-
fixovand pri Specifikovanej teplote. Podl'a prikladu
v Zivici 2-25 % mol. opakujricich sa jednotiek obsa-
huje esterov6 jednotky alkylenoxidov6ho adicn6ho
produktu kysel iny tereftalovej alebo jeho estero-
tvornfch derivdtov a bisfenolu gp a/alebo alkyl6n-
oxidov6ho adidneho produktu dihydroxynaftalenu,
zvy5kov6 opakujtce sa jednotky skladaj0ce sa
z esterovfch jednotiek kyseliny tereftalovej alebo jej
esterotvornfch derivdtov a 1,4-butdndiolu.

Opakovane plnitel 'n6 polyesterovr- i  f laSe.
JP(A) 116207193,  Pr ih lasovate l ' :  Mi tsubish i

Petrochem. Ind. ,  B 29 C 49102
Fl'aSe vyhotoven6 z polyesterov pripravenfch z EC

fl l  a dikarboxylovej kysel iny obs. > 50 % mol. kys.
2,6-naftalendikarboxylovej [ | l ]  moZu byt opdtovne
pouZit6 po ich uprave 3 % vodnlim rozt. NaOH pri
70 "C v 20 cykloch. Fla5e po tejto uprave vykazuju
zakal 1,7 o/o oproti  povodnlim 1,5.

Postup pr ipravy polyo lef inovfch nekonecnfch
vl6ken.

EP 551 131 , Maji tel ' .  Showa Denko KK, D 01 D 5i 16
Postup pripravy osobitne polypropyl6nonich vldken

so zlep5enfmi pevnostnl imi charakterist ikami, pri
ktorom sa vldkno po vyistupe z hubice chladf bez-
dotykovfm spOsobom pri jednej teplote, d'alej ochla-
dzuje pri d'alSej teplole kontaktnfm sp6sobom na
galete, ihned' na to dlZi na vyhrievanej galete na
vysokyi stupei deformdcie. V prfklade priprava vldken
s pevnostami 4,6-8 g/den.

Sp6sob pripravy jemnfch a ultrajemnfch poly-
propyl6novfch vl6ken.

CN 1068603,  Maj i te l ' :  Chinese Academy of  Sci -
e n c e , D 0 1  F 6 1 0 4

Monofi ln6 vldkna o jemnosti  0,2-2,0 den sa pripra-
vuju z taveniny dlZenim na < 7 den a dlZenfm za tepla
na stupeli 2,6-6,1 , pridom teplota taveniny je regulo-
vand v intervale 200-280 'C, ryichlost navl jania
300-1500 m/min a teplota d iZenia 50-160 'C.

V priklade prfprava vldken z polypropyl6nu 50,
chemicky degradovan6ho modi f ikovan6ho poly-
propyl6nu 50 (zre jme hodnoty lT) ,  obsahuj r ic ich
0,1 o/o CaSt, 0,2 oA BHT (AO-4), 0,2 % lrganoxu 1010
a 0.2 % Tinuvinu 944.

Vysokopevn6 diZen6 vfrobky, formovan6 z tave-
n iny u l t ra  vysokomolekulov6ho polypropyl6nu.

EP 518316, Maji tel ' :  Mitsui Petrochemical Ind., D 01
F 6/06

Vldkno pripraven6 z UHMW PP s vnutornou visko-
z i tou aspon a dVg md pevnost  aspon 0,7 GPa,
taZnost  vdc5iu ako 10 o/0,  s tupei  r tg .  or ientdc ie
aspoi 0,930, dva alebo viac DSC pikov nad teplotou
180 "C a vystupnu energiu vic5iu ako 1 kgfm/g po

10-n6sobnom cykl ickom nam6hanl, pri  zalaleni
50 % pretrhovej pevnosti .  Je chrdnenli  proces
zvldkiovania, kde sa podl'a prikladu ako rozpu5fadlo
30 o/o hm UHMW polym6ru pouZiva paraf(novf vosk
s b.  t .  69 'C (Mw-a90) .  Zv ldk iovanie Snekovfm
extrud6rom pri teplote 220 "C, prietahu 35 a dlZke
vzduchovej vrstvy 180 cm. DlZenie v 4 stupioch, 2x
dekdn 100/1 20 "C a 2x g lycero l  140/160 'C.

Sp6so b prip ravy termoplasticky sp racovatel'neh o
granu ld tu polyv iny la lkoholu.

SK 277690, Majitel': Duslo, 5. p., Sal'a, B 29 B gl12
Rie5enf je spOsob pripravy termoplasticky spraco-

vate l 'n6ho granuldtu polyv iny la lkoholu s  obsahom
beZnfch zmdkdovadiel a prlsad do plastov. Opti-
mdlna modif ik6cia polyvinylalkoholu a nizky obsah
vody sa dosahuje vari6ciou tlaku a teploty v priebehu
zmdkcovania.  Uvedene r ie5enie umoZnuje z fska{
granul6t  termoplast ick6ho polyv iny la lkoholu vhodny
najmd pre vfrobu vodorozpustnych fol i i  technologiou
vyf ukovania.

B iodeg radovatel'n6 polym6rne zmesi obsah u juce
5krob, ich priprava a pouZit ie.

EP 519367,  Maj i te l ' :  Ems- lnventa AG, C 0B K 5104
Biodegradovatel 'n6 zmes obsahuje najmenej jeden

derivdt Skrobu (napr. hydroxypropylSkrob), najmenej
jedno plast i f ikacn6 cinidlo alebo promotor rozkladu
a najmenej jeden l inedrny polym6r (polyamid alebo
polyester). Zmes sa pripravi v extrud6ri.  Zmes je
pouZi te l 'nd pre koextruz iu s  in fmi  polym6rmi  (napr .
kopolym6rmi  polyety l6nu)  do formy laminovanyich
f  i lmov.

Netkan5 text i l ia pre pol 'nohospoddrov.
JP 05153874-4, Maji tel ' :  KANEBO Ltd., A 01 G 13/

02,D04 H 1142
Text l l ia  sa vyrdba zo syntet ickych v laken,

obsahujuc ich zeol i t ,  v  k torom su pr f tomn6 iony
s t r ieb ra ,  med i  a lebo  z inku .  Zeo l i t  sa  pouZ iva
v  mnoZs tve  1 -10  % hmot .  Pod ie l  syn te t i ckych
vldken (PES, POP, PE,  PAN, PVC atd ' . ) ,  obsahu-
jt icich zeol i t  predstavuje 30-100 % hmot. z celej
netkanej textf l ie. Materidl podl ieha rozkladu vplyvom
slnecn6ho svet la  a md ant imikrobid lne uc inky.

Vfroba ochrann6ho mater i6 lu s  f i l t ra6nfmi
vlastnostam i.

DD 301686-A7, Maji tel ' :  Schi lde, W., A 62 D 5/00
Ochrannl i  mater id l  s  f i l t radnlTmi v lastnostami  je

netkand textilia, ktord sa adh6zne speviuje, upravuje
sa nehor l 'avym prost r iedkom a impregnuje sa
v k[pel i ,  obsahujucom absorbent. Po f ixdci i  inhibitora
horenia sa netkanf materidl inf i l t ruje dispergacn!m
cin id lom, k tore neovplyvhuje jeho adsorpcn6
vlastnost i .  Mater id l  sa pouZlva ako f  i l ter  vo
vrstvenfch ochrannfch odevoch.
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Netkand text i l ia  do vzduchovfch f  i l t rov
v kl imatiza6nfch zariadeniach.

JP 051 63647-4, Maji tel ' :  TOYO CHEM CORP.,
D 04 H 1142

Na netkanli substrdt sa laminuju s pouZitim termo-
plastickej Zivice kovov6 vldkna obsahujt ice Zelezo.
Maj0 pr iemer 10 mikronov.  Mater id l  sa pouZiva
v kl imatizacnfch zariadeniach. Je trvanl ivy, pOsobi
antimikrobidlne, zabrahuje mnoZeniu plesni a infch
organizmov, md dezodoradn6 [6inky.

Vf  roba vpichovan6ho autokoberca.
JP 051 48751-4, Majitel': KOTOBUKIYA FURONTE

KK,  D  04  H  11 /08
R[no, na ktore sa aerodynamicky ukladd vrstva

vldken mrnerdlnej vlny sa vpichuje, povrch sa podl 'a
potreby pocesdva, rub sa povrstvuje latexom a/alebo
emulz iou a su5f  sa.  Minerd lna v lna sa m6Ze pouZi t
spolu s polyesterom alebo polypropyl6nom. Spojivom
je beZnyi SBR latex, akryldtovd alebo vinylovd emul-
zia. Koberec m6 dobru tvarovf pamdt, md zlep5enli
vzhl 'ad a I 'ahko sa inSta lu je na d ldZku vozid la.

Z iv i ca  odpudzu juca  hmyz .
JP 05140366-4, Majitel': BIO GIKEN KK, C 08 K 5/11
2ivienil materidl s insekticidnymi vlastnostami sa

vyr6ba pridanlm glycerfn monosteardtu v mnoZstve
0,1-5 0/ ,  hmot .  Z iv icna zmes sa pouZlva pr i  uprave
loZkovfn a stavebnych materidlov. Ucinne odpudzuje
hrnyz. Pokusy s druhom Anthrenus verbaci ukdzal i ,
Ze organizmus hynie uZ po 6 hodindch pOsobenia
prfpravku. Pripravok neSkodi dloveku ani inlim teplo-
krvnlim Zivo6lchom.

Pre i f van6  p r i k r f vka  s  tep lou  v lnenou  s t ranou
a chladivou st ranou z ce lu lozovfch v l6ken.

AU 9228120-A, Maji tel ' :  SOUTHERN AUSTRALIA
wool PRoD PTY LTD A 47 c 9102

PreSfvand prikryivka md vf pln pozostdvajucu
z dvoch vrst iev rdzneho typu. Jednu tvoria vldkna
Zivodf5neho pOvodu, napr. vlna, druh0 tvoria celkom
alebo prevaZne prirodn6 alebo syntet ick6 vl6kna,
najmd bavlna,  v isk6za a ich zmesi .  Namiesto v lny
je moZn6 pouZit t ieZ moh6r, alpaku, srst z tavy alebo
ich zmesf .  Jedna st rana pr ikry ivky hre je,  druhd
prf jemne chladi.

Hydrofobna textf l ia prepuStajuca pary.
JP 051 47139-A,  Maj i te l ' :  ACHILLES CORP. ,  B 32

B 5/16
Na text i l iu s hydrofobnou upravou sa nandsa

tesniaci materidl prep05tajrici vlhkost a ten sa este
povrstvuje lepidlom prepfStajIcim vlhkost. Zaklad-

nym materidlom mOZe byt polyamidovd textf l ia
s taftovou vdzbou, ktord sa povrstvuje st ieraclm
noZom, napr. emulziou uretdnovej Zivice a po su5eni
sa na iu  nand5a vhodn6 lep id lo vo forme peny.
Materidl prep[Sta vlhkost (pot). PouZfva sa na 4irobu
Sportovlich a inlich nepremokavlich odevov.

Pl ienka s dezodorantom.
JP 05161671-A ,  Ma j i te l ' :  KANEBO,  LTD. ,  A  61

F  1 3 / 1 5
Povrchovyi materidl pl ienky, ktorf prichddza do

styku s pokoZkou, je vyrobenf zo syntetickfch vldken
a obsahuje zeol i t  s ionmi Ag, Cu a/alebo Zn a dezo-
dorant. Vnftornd vrstva obsahuje polym6r s vysokou
absorp6nou schopnostou. Zeolit plienke doddva anti-
bakter id lne v lastnost i .  Dezodorant  neprenikd na
povrch plienky a nedr62di pokoZku die{ata.

Farbenie polyesterovfch v l6ken d isperznfmi
f  arb ivami .

JP 05140877-A,  Maj i te l ' :  MITSUBISHI KASEI
HOECHST KK, D 06 P 3154, 11642, 11647

Polyesterov6 vldkna sa f arbia vytahovacfm
spOsobom disperznfmi farbivami vo vodnom m6diu
v alkal ickom prostred{ za prftomnosti  aminokysel iny
a kysel iny polyamino polykarboxylovej alebo jej solf .
Metoda zaruduje vysokri reprodukovatel'nost a kvalitu
vyfarbenia.

Umell i  tr6vnik pre golfov6 ihrisko.
JP  05179561-A ,  Ma j i te l ' :  OTSUKA KAGAKU

YAKUHTN KK,  D  05  C  17102
Textf l ia, ktord tvorl  podkladovn vlasov0 vrstvu

trdvnika, sa vyrdba z hodvdbu zo syntet ickej Zivice.
Vl6kno md kruhovl i  alebo el ipsovit l i  pr ierez a obsa-
huje 0,2-2 % hmot. pigmentu. Ako synteticka Zivica
sa pouZfva napr. PP alebo Saran (kopolym6r PVC
a polyv iny l id6nchlor idu) .  Vd 'aka n izkemu obsahu
pigmentu sa dosahuje sfarbenie podkladovej text i l ie
podobn6 farbe trdvy.

d is tenie odpadovej  vody z chemickfch c is t iarn i .
JP 051 61784-A, Maji tel ' :  MITSUBISHI HEAVY lND.,

D 06 F 43108
Podla patentovan6ho postupu sa voda z chemic-

kfch cist iarni odparuje, para sa odv6dza potrubim,
ku ktor6mu je pripojenf ohrievad vzduchu a venti-
l6tor. Odpadovf vzduch sa potom mie5a s vel 'kfm
mnoZstvom c is t6ho vzduchu a vypuSta sa do
ovzdu5ia. Pri  pouZit i  tej to metody sa zniZuje stupei
znedistenia Zivotn6ho prostredia. Zohriatim poklesne
vlhkost vzduchu a vo vffukovom potrubi nevznikd
Skodlivf plyn.
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