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The Zeta Potential of Polypropylene Fibres Modified
by Polyamides

V. Prchal, B. Havlinova, P. Hodul, A. Marcinéin

Faculty of Chemical Technology, Slovak Technical University, Radlinského 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-Potentialanderung von Polypropylenfasern infolge der Vermischung
des Polypropylenes mit dem Polyamid 6 und des Nachfarbens dieser Vermischfasern PP/PA 6
mit den Dispersionsfarbstoffen untersucht. Es wurde festgestellt, dass die Werte des Zeta-Potentials
durch Farben beeinflusst sind und weisen, dass sich ein Teil des Farbstoffes in den oberfldchigen
Schichten der Fasern befindet.

B amoa pabome Gol0 usyweno usmenenue 3ema-noOMenuiLaia noiumMep s x
BOLOKOH 6 CLEGCMEUE CMEUUBARUA NOLUNDONULENA C NOAUAMUGOM 6 U KpaWeHUA
cuewusaemuix 80n0kon PP/PA 6 gucnepcnoimu kpacumenanu.buiio ycmanosienio,
WINO Kpaweinue OKa3bi6aem GAUARLE HAQ GELUYUILL 3eMaA-NOMenYUara, KOmophe
TOKA3BIGAIOM, YN0 YACIML KPACUMENA HAXOGUINCA 8 TLOBEPXHOCIMHIIX CA0AX 80L0KNILA.

V tejto praci sa sleduje zmena zeta-potencidlu polypropylénovych vldkien nasledkom zmesovania
polypropylénu s polyamidom 6 a farbenia zmesnych vlakien PP/PA 6 disperznymi farbivami.
Zistilo sa , Zze hodnoty zeta potencidlu si ovplyviiované farbenim a poukazuju na to , ?e &ast

farbiva sa nachadza v povrchovych vrstvach vlakien.

INTRODUCTION

Interactions between fibre-forming polymers and
aqueous solutions or dispersions of dyes and chemi-
cal auxiliaries depend on many parameters. Among
them electrical properties of the fibre surface that in-
fluence the potential gradient in the electric 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 consisting prima-
rily of oppositively 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. It
does not include Stern layer but only that part of
Gouy layer which lies outside the hydration shell. It
is usually somewhat smaller than vy [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 relative high adsorption results from their
very small radius while the hydroxyl ions adsorptivity
originates from high dipole moment. Another possi-
bility of creation of surface charge is the dissocia-
tion of functional groups in the surface of polymers
Bound

e—Water—»

§tim Gouy |double layer
layer

‘{6 Plane of
shear

as

Potential

QIQ‘Q v

— S—

0

0 Distance from surface

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 relative
movement of solid and liquid phase so part of coun-
ter ions which cause only partial compensation of
the surface charges are removed and the surface
of polymers is electrically charged. Temperature in-
fluences 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-
ration, impurities, additives and finishing agents in-
fluence the zeta potential significantly.

Jacobasch [5] measured the zeta potential of
acrylic fibres in KCI solution. He found out that the
greater porosity of fibres the smaller zeta potential,
it rises with raising polarity of monomer structural
unit, e.g. the more hydrophilic polymer the lower
potential.

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

Influence 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-
tial of polypropylene fibres blended with polyamide
6 and it is changes due to dyeing with disperse dyes.

EXPERIMENTAL

in this work polypropylene fibres, polyamide 6 fi-
bres and composite fibres of polypropylene/poly-e-
caprolactam 70/30 were used.

The composite fibres were dyed with disperse dye
Ostacet Yellow E-L5R (Ostacolor Inc.) (C.1.Disperse
Yellow 23) in the concentration range: 0.4%, 1%, 2%,
2.2%, (without carrier).

SIIESTITOr

Other disperse dye used was Ostacet Blue E-LR
(Ostacolor Inc.) (C.1.Disperse Blue 56), in the con-
centration range: 0.2%, 1%, 2%, 2.2% (without car-
rier), 2% (with carrier).

X
‘ b o Bri=2
NN

i I
i

|
NH, 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 carrier (Sarapol DL, CHT Tibingen).
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The final colour of the samples was evaluated from
the reflectance curves using ICS-Texicon instrument.

Finally, both wet and dry rubbing fastness were
evaluated according to CS Standards 800139 (ISO
105-X12-1978).

The zeta potential was measured on the EKA (A.
Paar company, Austria) in the 10*M KCI solution at
various pH using 0.2 M HCI and 0.2 M NaOH, re-
spectively.

RESULTS AND DISCUSSION

On of the regions where blended fibres can be
applied is dyeing of polypropylene fibres. Pol-
ypropylene fibres are difficult to dye since they are
highly crystalline, hydrophobic and hence don'’t swell
in aqueous system. That’s why the polypropylene
fibres are spun dyed to large extent. This limits the
use of polypropylene in textile articles the market-
ing of which determines quick response to fashion-
able shades.

Dyeability of composite fibres 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 difficulties. Polyamide
being uniformly dispersed within the mass of the
composite enables the exhaust dyeing of the final
material with disperse dyes. The reflectance curves
of original fibres 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 — PP/PA 6, undyed,
treated in bath of carrier, 5 — PP/PA 6, Ostacet Yellow
E- L5R, conc. 0.4 %, 6 — PP/PA 6, Ostacet Yellow E-
L5R, conc. 1.0 %, 7 — PP/PA 6, Ostacet Yellow E-L5R,
conc. 2.0 %, 8 — PP/PA 6, Ostacet Yellow E-L5R, conc.
2.2 %.



OSTACET BLUE E-LR

0
400 500 600 700
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Fig. 3 Reflectance curves. 1 — PA 6, undyed, 2 — PP,
undyed, 3 — PP/PA 6, undyed, 4 — PP/PA 6, undyed,
treated in bath of carrier, 5 — PP/PA 6, Ostacet Blue
E-LR, conc. 0.2 %, 6 — PP/PA 6, Ostacet Blue E-LR,
conc. 1.0 %, 7 — PP/PA 6, Ostacet Blue E-LR, conc.
2.0%, 8 — PP/PA 6, Ostacet Blue E-LR, conc. 2.0 %,
carrier.

and 3. From the curves it may be noted that there
is a reflectance minimum for yellow at 400 nm and
for the blue at 640 nm, the reflectance being shifted
to lower values with increasing dye concentration.

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

Colour deviation AE (CIE Lab) was 0.7.

The zeta 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. 4). Polypropylene fibres compounded with PA
6 exhibit the zeta potential values between that of
100% polypropylene and PA 6 respectively. This is
probably due to higher adsorption of hydroxyl group
on the polyamide component. Influence of the car-
rier in case of blended fibres 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). It'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-
tion (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-

2 4 6 8 10

Fig. 4 The zeta potential of fibres as a function a pH in KCI
solution (non dyed fibres): O PA 6, ® PA/PA 6, A PP/
PA 6 treated in the in the bath of carrier, 1 PP.

fluence of the dye and the carrier. 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-L5R

-15

pH

Fig. 5 Zeta potencial of blended fibres (PP/ PA 6) as a func-
tion of pH in KCI solution (Ostacet Yellow E-L5R):
@ undyed, O Ostacet Yellow E-L5R, 0.4 %, A Ostacet
Yellow E-L5R, 1.0 %, O Ostacet Yellow E-L5R, 2.0 %,
@ Ostacet Yellow E-L5R, 2.2 %
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OSTACET BLUE E-LR
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Fig. 6 Changes of zeta potential of blended fibres dyed with
Ostacet Blue E-LR, @ undyed, O Ostacet Blue E-LR,
0.2%, A Ostacet Blue E-LR, 1.0%, O Ostacet Blue E-
LR, 2.0%, M Ostacet Blue E-LR, 2.0%, (dyed with car-
rier)

CONCLUSION

The polypropylene fibres blended with polyamide
6 exhibit higher values of electrokinetic potential.
Dyeing with disperse dyes decreases the zeta po-
tential values. The carrier has the same influence.

Table 1 The rubbing fastness of blended fibres

S | b . Rubbing  Rubbing
e conc., (wt.
ample y (wt.%) dry wet
Ostacet Yellow 0.4 5 5
E-L5R 1.0 5 45
2.0 4 4
2.2 4 3—4
Ostacet Blue 0.2 5 5
E-LR 1.0 5 4—5
2.0 4 4
2.2 4 3—4
2.2 (carrier) 4 3—4
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ZETA POTENCIAL POLYPROPYLENOVYCH VLAKIEN
MODIFIKOVANYCH POLYAMIDMI.

Prchal V., Havlinova B., Hodul P., Marcingin A.

Chemickotechnologicka fakulta STU, Radlinského 9,
812 37, Bratislava, Slovensko

Interakcie medzi vlaknotvornymi polymérmi a vod-
nymi roztokmi, resp. disperziami zoSlachtovacich
prostriedkov zavisia okrem iného od elektrickych
vlastnosti povrchu polyméru, ktoré ovplyviuju
hodnoty potencidlového spadu v elektrickej dvoj-
vrstve, (obr.1) ako aj hustotu naboja na fazovom
rozhrani, popr. na rozhrani roviny stierania.

Zaporny povrchovy naboj polymérov je vo vodnych
roztokoch kompenzovany kladne nabitymi protionmi.
Elektricky nabité Castice su obklopené nabojovym
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oblakom, ktory sa pri relativnom pohybe odstranuje
stieranim. Vznika tak elektrokineticky fenomen,
vysledkom ktorého je vznik ndboja €astice, tzv. zeta-
potencial.

Elektricky ndboj na rozhrani medzi tuhou latkou a
roztokom elektrolytu je vysledkom adsorpcie idnov
z okolitého prostredia na povrch alebo disociacie
funkénych skupin polyelektrolytov. Hodnota zeta-
potencialu je urCovana potencialom v rovine
stierania, kde sa protiony odstranuju z povrchu tuhej
latky v dosledku pradenia kvapaliny [1—3].



Elektrokineticky potencial silne zavisi od pH
prostredia nasledkom adsorpcie vodikovych a hydro-
xylovych iénov. V pripade vodikovych idénov je ich
vysoka adsorpéna schopnost spésobena malym
polomerom, ktory umoznuje, aby sa pribliZili blizko
k povrchu tuhej fazy, kym u hydroxylovych iénov je
to dané velkym dipélovym momentom [4]. Teplota
ovplyviiuje namerané hodnoty zeta-potencialu iba
nepatrne.

Zeta-potencidl vlakien zdavisi od ich chemickej
Struktury, polarity povrchovej vrstvy, pérozity povrchu
a interakcie s vodou. Zeta-potencial preto zavisi od
podmienok procesu pripravy vldkien a je ovplyvio-
vany nedcistotami, prisadami a apretacnymi prostried-
kami.

Jacobasch [5] pri merani zeta-potencidlu na poly-
akrylonitrilovych viaknach v roztoku KCI zistil, ze
zeta-potencial:

— sa znizuje s poérozitou vlakien,
— so stupajucou polaritou monoméru vrasta,

Autor poukazuje na to, ze zavedenie idénovych
skupin do vlakna nie vzdy spdsobuje zvySenie zeta-
potencialu. Pri vy§§om obsahu iénovych skupin sa
mdzZe zeta-potencidl znizovat, ako désledok vzrasta-
jucej hydrofility viakien.

Na zmeny zeta-potencialu vlakien Gcinkom farbiv
poukazal Espinosa [6], ktory sa zaoberal $tadiom
vplyvu sulfoskupin pritomnych v molekule farbiva na
zeta-potencial baviny.

V nasej praci sa posudzovali nefarbené PP a PA 6
vldkna a vldkna zo zmesi PP/PA 6.

Vldkna zo zmesi PP/PA 6 sa farbili disperznymi
farbivami zo sortimentu firmy Ostacolor a.s.:
Ostacetova zita E-L5R (C. |. Disperse Yellow 23) s
koncentraciou vyfarbenia 0,4 %, 1%, 2 %, 2,2 % (bez
prenasaca) a Ostacetova modra E-LR (C. I. Disperse
Blue 56). s koncentraciou vyfarbenia 0,2 %, 1%, 2 %
(bez prenasaca), a 2 % s prenasacom.

Farebnost sa hodnotila meranim reflektancnych
kriviek na zariadeni ICS-Texicon. Stalosti vyfarbenia
v otere boli hodnotené podfa CSN 80 0139 ( ISO
105-X12-1978).

Zeta-potencial sa meral na zariadeni EKA, A. Paar
company, Austria v roztoku KCI 10™* M, pri réznom
pH, ktoré sa upravovalo 0,2 M HCl a 0,2 M NaOH.

Farbitelnost vidkien zo zmesi PP/PA 6 je zalozena
na farbitefnosti polyamidovej zlozky [7, 8].

Aby bolo zaistené zvidkfiovanie zmesi termo-
dynamicky neznaSanlivych polymérov, je nutna
pritomnost medzifazového cinidla [9], ktoré okrem
toho, ze stabilizuje zmes polypropylénu s poly-
amidom 6, ovplyvriuje i vyfarbovacie schopnosti poly-

amidu a vlakna zo zmesi PP/PA 6 su farbitelné len
disperznymi farbivami.

Na obr. 2 a 3 su uvedené reflektancné krivky ne-
farbenych a ofarbenych vldkien. Krivky odpovedajtice
ofarbenym vlaknam vykazuju charakteristické mini-
mum reflektancie pre zltd pri 400 nm a modra pri
640 nm, pricom reflektancia sa so zvySujlcou
koncentraciou vyfarbenia postva k niz8im hodnotam.

Postup farbenia s prenasacom pri farbive
Ostacetova modra E-LR, koncentracia 2% (obr. 3,
krivka 8) zvySuje stupen vyuzZitia farbiva len nepatrne.
Farebna odchylka DE (CIE Lab) bola 0.7 (farbenie
s prenasacom a bez prendsaca).

Hodnoty zeta-potenciélu pri roznom pH su znazor-
nené na obr. 4, 5, 6. Zaporny zeta-potencial nefar-
benych PA 6 vldkien je vy3si ako vlakien polypropylé-
novych (obr. 4). Pritomnost PA 6 vo vlaknach PP/
PA 6 spdsobuje vzrast zeta-potencialu vzhladom na
100% PPv, €o pravdepodobne sulvisi s vy$Sou
adsorpciou hydroxylovych iénov na polyamidovy
podiel.

Opracovanie vldkien PP/PA 6 prendaSacom zniZuje
hodnoty zeta-potencidlu, €o mozno pripisat Gcinkom
prenasaca na porozitu vlidkien. Na suvislost zeta-
potencialu s porozitou viakien upozornil Jacobasch [5].

Farbenim zmesnych vidkien nastava pokles zapor-
ného zeta-potencidlu s raasticou koncentraciou
farbiva (obr. 5, 6). Zrejmy je aj vplyv prends$aca na
hodnoty zeta-potencidlu pri farbeni Ostacetovou
modrou E-LR s rovnakou koncentraciou 2% (obr. 6,
krivka 4 a 5). Relativne velky pokles zeta-potancialu
nemozno pripisovat len silnejSiemu vyfarbeniu pri
farbeni s prenasacom (AE 0,7) a potvrdzuje, ze
samotny prenasac ovplyviuje povrchové viastnosti
vlakien.

Zmeny zeta-potencidlu nasledkom farbenia
poukazuju na skutoénost, ze pri farbeni nedochadza
k predifundovaniu celkového mnozstva farbiva do
vnutornych oblasti vidkna, ale ze urcity podiel farbiva,
ktory ovplyviiuje sorpéné vlastnosti povrchu, sa nacha-
dza v povrchovej vrstve vlakna. Potvrdzuju to aj hod-
noty stalosti vyfarbenia v otere, ktoré sa znizuju so
zvySujucou sa koncentraciou vyfarbenia (Tabulka 1).

ZAVER

Zeta-potencial vlakien zo zmesi polymérov PP/
PA 6 sa meni umerne pomernému zastupeniu
jednotlivych komponentov.

Hodnoty zeta-potencidlu su ovplyviiované farbenim
a poukazuji na to, Ze Cast farbiva sa nachadza v
povrchovej vrstve vidkna.

Na zmenu zeta-potencidlu ma vplyv i samotny
prenasac.
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ELABORATION OF TEXTILE MATERIALS OF POLYAMIDE
THREADS WITH UNIFORM ANTISTATIC PROPERTIES
FOR PERSONNEL OF CLEAN INDUSTRIAL ROOMS

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

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

Two types of textile materials for special technological garment (STG) of clean industrial rooms
(CIR) 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, filtrating 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 textile 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 fabrics is recommended for CIR staff of class 100 and higher and perhaps for
sterile productions.

Aus Kapronseide wurden entwickelt Gewebe und Trikotage fur spezielle technologische Anziige
fur das Personal, das in reinen Herstellungs—Raumen arbeitet. Die entwickelten Materialien
entsprechen den Bedingungen der Elektronischen Hygiene (USA Norm FED ST USA 209-D) auf
Staubbildung, antistatische Eigenschaften, Filtrationsfahigkeit und im beschrankten Masse
entsprechen sie den Bedingungen GMP (Bedingungen fiir Materialien, verwendet in der
pharmazeutischen Industrie). Die angefiihrten Materialien sind geférbt in verschiedene angenehme
Farben in paste!l Tonen. Technologische Eigenschaften der Textil — Materialien sind stabil in den
Bedingungen der elektronischen Produktion fur den Zeitraum 1,5 Jahre ihrer Verwendung.

Die Anziige aus Trikotage zeichnen sich durch hdheres Tragenkomfort aus und sind
vorgeschlagen zum Tragen fir das Personal in Klasse 100 und niedriger.

Anzige aus Gewebe sind vorgeschlagen fiir das Personal der Klasse 100 und hoher, eventuell
auch fur sterille Produktionen.

M3 kanponosnix nureit ¢ J0ArOBPEMENNBLIMA AIFTUCTHIECKUMU GROACTRAMK paspaboTannl jiBa T
TCKCTUIIBILIX MATEPUAIIOR UL CHEHUAILIONR TeXHoa0rnycckoit oexint (CTO) nepconana wuernix
npoussoacTeennnix nomeiennii (UIM): rkann u rpukoraxnbie noxorna. Paspaborannnie Marepuain
YIOBJAETBOPAIOT TpeOOBaIMAM sackTponnoit rurucnst (cramiapr CHIA FED ST USA 209 D) no cobcrsen-
HOMY TIBLICHWIO, &HTUCTATUICCKUM CBOKCTRAM, (HiLTPYHOIEH clocobuoctn u B onpeacacuion Mepe
viosietsopaioT Tpehonanuam GMP (rpefoBanns K MATCPUAIAM, HCHOIL3YCMBIM B XUMUKO-(DapMaIes-
THYCCROT pompitienoctu). Hpejaaraemoie Marepnaiins okpamieisl B paznoodpasinbic NPUATHLIC 11T
HACTEABHBIX TONOR. TEXHOI0THICCKUE CBOMCTBA TCKCTUALHBIX MATCPHAI0B YCTONUMBLL B YCAOBHAX
QACKTPOUNBIX NPEANPUATHH B Teuenue LS ner akenayaraunn, Onex ia u3 tpukotaxinix nojnoren 6oace
KoMpoprua nupn nocke: pekomersiyercs it nepeonaaa Yl knacca 100 w umke. Oaexitli us rkaneii
pexomeryercs Lt nepeonaia YT kaacca 100 w suime u, BO3MOXKHO CTEPUALILIX TPOUZBOACTB.

Z kapronového hodvabu boli vyvinuté tkaniny a pleteniny na Specialne technologické odevy
pre personal, pracujuci v €istych vyrobnych priestoroch. Vyvinuté materialy vyhovujl poZiadavkam
elektronickej hygieny (norma USA FED ST USA 209-D) na tvorbu prachu, antistatické vlastnosti,
filtracnu schopnost a do urcitej miery vyhovuju poziadavkam GMP (poziadavky na materialy,
pouzivané v chemicko—farmaceutickom priemysle). Uvedené materidly s vyfarbené na rdzne
prijemné farby pastelovych odtiefov. Technologické vlastnosti textilnych materialov su stale
v podmienkach elektronickych vyrob po dobu 1,5 roka ich pouzivania. Odevy z pletenin sa
vyznacuju vy3Sim komfortom pri noseni a si doporucované pre personal v triede 100 a nizsie.

Odevy z tkanin sa doporucuju pre personal triedy 100 a vyssie, pripadne aj pre sterilné vyrobky.

In all industrial countries 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 especially in baby—feed-
ing manufacture, at perfumeries and biotechnological
productions, at medical institutions including, if need
be, to make sterile conditions [1]. The following data
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bring out the abundance of clean industrial rooms
(CIR). In the USA and Scandinavian countries some
20000 m? of clean rooms fall down per 1 mil. of popu-
lation. Besides in the USA most of them are in highly
developed power electronic industry. In Scandinavian
countries the most part of them is in food industry
and medicine. In the former USSR one is inclined
to talk about only separate clean productions.



»Cleanliness production“ industry incorporating
construction of clean rooms, realizing special equip-
ment, making special technological garment (STG)
is characterized by a prodigious volumes of produc-
tion output. As an illustration of the complexity in
providing CIR operation in electronic industry the
requirements on content and size of particles in air
of clean rooms of different classes according to the
USA federal standard are listed in Table 1 [2]. Room
cleanliness, in this case, is the constituent of tech-
nology and its observance determines quality of
finished products.

Table 1 Content of particles in air of CIR

Number of particles

Cleanliness class Size of particles

of CIR mem in 1 cu foot in 1 fitre
10 > 0.1 <10 <0.35
100 >05 <100 <3.5
10000 >0.5 <100000 <3500

The contributor of contaminating particles can be
everything available in CIR. It is found however that
90-95 % of contamination originates from a human
being as his vapour, perspiration, secretion, scin and
garment particles [2]. That is why a paramaunt sig-
nificance is attached to material and construcion
(design) of garment is ,to protect” technological
medium against personnel. As distinct from many
other fields of application, in clean productions the
garment is necessary and highly essential constitu-
ent of technology: it is impossible to match neces-
sary quality of high technology products without
meeting certain requirements for garment above all
in electronic, photochemical, radioelectronic indus-
tries. The principal requirements to materials for STG
are stated in the following 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 it by avail-
ability of multitude firms producing them.

Strange though it may seem, but in the former
USSR up till now it is not available own production
of materials for the garment of high class clearness
and the garment for CIR of 10 and 100 classes is
produced to a limited extent of import fabric ,Vectron®
at Solnechnogorsk electrical-mechanical plant [3].
Enormous gap between demands in STG and its
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.

The authors, possessing technology of kapron
dyied in mass threads with prolonged antistatic prop-
erties [4], accepted as real to set to elaboration of
textile 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 distinctive
feature of polyether and particularly polypropylene
materials is high chemical resistance including
acids. The garment of polyamide materials is of the
lowest wearing and thus, the lowest own dusting of
all synthetic materials.

Beginning with the elaboration we kept in mind that
in a raw of technological properties 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 p, resistance; capability for charge regenera-
tion in field of impulse corona discharge of electro-
static field intensity at the surface of E sample,
charge drop time, in more exact terms — time of gen-
erated charge reduction by half — t,,; sometimes
own conductivity of materials (products) is measured.

In order to evaluate significance for each of listed
indices while estimating material’s quality we have
conducted comparison studies for electrical-physical
properties of available antistatic materials of differ-
ent firms. These data are generalized in Table 2.

These data analysis shows that it is precisely this
142 index of generated charge drop velocity charac-
terises material's antistaticity best of all. This index,
as arule, does not correlate with values of p,
and p,. Because of this in our study we were
oriented above all to charge drop velocity not
neglecting nontheless by determination of specific
resistance.

Fabrics and warp knitted fabrics were elaborated
by the authors of antistatic polyamide (kapron)
threads. In addition threads of different linear den-
sity and filamentous were used. Comparison pro-
perties of some elaborated textile materials are pre-
sented in Table 3. As evidenced by these data,
a sligh shrinkage and stretching is characteristic for
all ellaborated materials including knitted fabrics what
is important for special technological garment. Air
permeability and filtrating properties are varied over
wide limits. Technological properties of materials
proposed for STG by correlation with properties of
materials for the same purpose used by world firms
are shown in Table 4.

Taking into account that rather severe operating
conditions are available in electronic industry CIR,
2 — 3 times washing per week, we studied tolerance
for main technological properties of garment to
washing and dry cleaning. These data are summa-
rized in Table 4.
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Table 2 Comparative studies for electrical-physical properties of materials

Characteristic of E Tip Ps Pv
material vfcem sc Ohm Ohm.cm
Control (nonantistatic polyether fabric) 3700 >600 ~5.10" ~4.10"
Materials for IR garment
»Selgard* fabric(polyether with current—carrying thread) 1400 ~30 ~1.10" ~1.10%
,Vectron* fabric (polyether with current—carrying thread) 1500 ~20 ~1.10" ~1.10"
Glove knit of ,JITOCHU" firm
(kapron with current—carrying thread) 1700 ~75 ~2.10"° ~1.10"
LLavelan“ fabric, USSR
(of mix of cotton and polyether threads) 780 ~5 ~1.10" ~1.10'"
Experimental textile materials
of kapron antistatic threads 500+1500 5+70 ~1.10% ~1.10"
Other materials
Wool fabric 2400 ~60 ~1.10™ ~1.10"
Viscose fabric 2200 ~10 ~1.10" ~5.10"
Cotton 1500 ~3 ~2.10" ~1.10"
Table 3 Science of materials and technological properties of experimental textile materials
Conventional Surface Washing shrinkage, % Filtrat.ion Air . Dust-nap separgtion
N sign density, Ps Ty2 of particles penetration  (number of particles
of material g/m? 60 °C in boiling water Ohm s > 0.5 mem, % dm®m?.s > 0.5 mcm)
' Fabrics
1. AST-1 60 2.0 3.5 ~1.10" ~15 ~75 50 20
2. AST-11 75 2.1 3.3 ~5.10" ~15 ~70 55 25
3. K-l 95 2.5 34 ~5.10" ~15 ~75 21 30
4. K-II 99 2.5 3.3 ~2.10" ~20 ~ 80 16 35
Knitted Fabrics
5. T-4 160 3.0 3.5 ~3.10" ~10 ~ 65 160 30
6. T-5 200 3.1 35 ~2.10" ~5 ~ 60 210 50
7. T-1 210 2.5 341 ~2.10" ~5 ~ 60 200 30
Table 4 Comparative studies on properties of materials of different firms for garment of CIR personnal
Experimental LVectron LSelgard” Cotton —  Nonantistatic
N Index denomination 4003 T-300 lavsan polyether
fabrics Knitted micro fabric fabric
1. Dust-nap separation, generation of
particles at friction, in 1 1 (= 0.5 mcm) 10—30 20—50 20—30 30—80 140—160 20—25
2. Resistance to wear, cycles 320 320 200 180 80 150
3. Filtration effectiveness, %
(of particles > 0.5 mcm) 80—85 60—65 50 85 55 75
4. p, Ohm ~2.10" ~3.10" ~1.10" ~4.10" ~2.10" ~7.10"
5. 1y, seconds 520 10—30 20—25 25—35 10—15 >300
6. Air penetration, dm®/m?.s 16 160 18 12 140 45
7. Hygroscopicity, % 2.7 2.8 0.5 0.4 2.5 0.5
8.  Surface density, g/m? 60—99 160—290 98 98 100 170

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-
ting properties, air permeability as well as on these
properties tolerance for washing and dry cleaning in
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operating process. Technological properties of ma-
terials are kept during 15 hours of washing. It means
that under average duration of one wash in 4—6 min
the garment stands not less of 150 washings. Be-
sides it can be goted that material is easily cleaned
when washings and dry cleaning. It is related to



Table 5 Resistance of technological properties of experimental materials in use

Washing duration*

Chemical cleaning duration**

N Index denomination (hours) (hours)
0 5 15 2.5 5.0
1 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 28
b) number of particles >0.5 mcm in 1 | of
air generated at friction (SRIFT procedure) 20—50 20—30 30—50 20—30 20—50
2 Electrophysical properties
a) Ty, (S) 10—30 10—30 15—40 10—30 10—30
b) p. (Ohm 1079 ~1+5 ~1+3 ~1+4 - ~2+4
3 Filtration of particles of size >0.5 mecm,% 60—65 60—65 65—70 60—65 60—65

* Washings were carried out at 60°C; detergent content = 3 g/I; bath module 1 : 20
**Chemical cleaning was conducted under conditions usual for dry cleanings,in perchlorethylene

features of its raw composition: material antistaticity
is determined by antistatic properties of each thread
of its constituent; ,Selgard” and like 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. Contro! over
released particles was exerted with laser meter of
particles ,Climet“ according to the ,Electronica“ as-
sociation 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 class 100.

In world practice fabrics (garment of multiple use)
and nonwoven material (single use garment) are
used for garment manufacture. Use of knitted fab-
rics is unknown due to existing opinnion on its 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
especially 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 (feeling by touch), do not emit
rustle while wearing, slightly more hygroscopic.

The findings of tests at the ,Electronica“ associa-
tion are in our opinion verification of the fact that
contrary to exeptional use in world practice of fab-
rics and nonwoven materials, warp knit fabrics of
certain structure may find scillied utilization for gar-
ment of CIR of class 100 and lower.

To get the conclusion on suitability of the elabo-
rated materials for garment of CIR staff of different
classes experimental batches of knitted fabrics of
T-4 structure were elaborated and STG of different
completes were made for experimental wearing at
different enterprises of electronic industry and medi-
cal enterprises of Ukraine and Russia.

Positive conclusion on the garment’s quality are
obtained from enterprises.

In conclusion the authors consider it their pleas-
ing duty to express gratitude to workers of Joint-
stock company knitted goods firm ,Rosa“, Kiev;
Ukrainian scientific research institute on processing
of fibres, Kiev; Industrial association ,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 polyamidovych textilnych materialov
s definovanymi antistatickymi vlastnostami
pre personal v ¢istych vyrobnych priestoroch

Vlasenko, V. |., Rybakova, L. E., LukaSevi¢, O. V., Bereznenko, N. P.

Stéatna Akadémia lahkého priemyslu Ukrajiny, Kijev.
Firma EKMA-STO Ltd., Kijev, Ukrajina.

Vo svete sa velmi rozSiruje priemysel ,Cistej
vyroby“, do ktorého patri elektronika, fotochémia,
farmaceutické, biotechnologické a mnohé dalSie
vyroby. Necistoty, ktoré sa dostavaju do priestorov
tychto &istych vyrob, pochadzaju prevazne z fudskej
obsluhy — vypary, potenie a hlavne prach z o3atenia.
Preto je volba materidlu a dizajn oSatenia v tychto
vyrobach velmi délezita.

Vo svete sa pouziva prevazne polyéterové viakno,
dalej tiez polypropylén a polyamid. Polyéter a poly-
propylén vykazuju vysoku chemick( odolnost, ale
polyamid ma najnizSie opotrebenie a preto najmensiu
vlastnu tvorbu prachu zo vSetkych syntetickych
materialov.
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V ¢lanku sa uvédzaju vysledky vyvoja tkanin
a pletenin z kapronoveého hodvabu na Specidlne
odevy pre personal, pracujuci v tychto Gistych vyro-
bach. Vyvinuté materidly vyhovuju poziadavkam
elektronickej vyroby z hladiska tvorby prachu, maju
dobré elektrostatické vlastnosti, filtracn schopnost,
priepustnost vzduchu a stalost tychto viastnosti i po
150-nasobnom prani. Boli vyvinuté i pletené odevy,
ktoré na rozdiel od tkanych vyrobkov st prijemnejSie
na nosenie a napriek vSeobecnej mienke o ich
nevhodnosti vzhfadom na vysoku priepustnost ¢astic
bola preukazana vhodnost ich pouzitia v Gistych
vyrobéach triedy 100 a menej. Pre vysSie triedy sa
odporuca oSatenie z tkanin.



HETEROGENEOUS NUCLEATION OF POLYPROPYLENE
AND POLYPROPYLENE FIBERS

A. Marcincin, A. Ujhelyiova, T. Marcinéinova

Faculty of Chemical Teéhno/ogy, STU,
Slovak Republic, SK-812 37 Bratislava

In the present work the influence of some pigments and comercial additives on the kinetics of
polypropylene crystallization 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 crystallization, what is related with
a higher transition temperature in spinning from a melt. In addition, the impact of pigments and
additives on selective nucleation of polypropylene and formation of structural modifications with
a lower melting temperature, whose share is proportional to the dispersion degree of the pig-
ment, has been studied.

In der vorliegenden Arbeit wird der Einfluss gewisser Pigmente und kommerzieller Aditive auf
die Kinetik der Polypropylen-Kristallisation und die Bildung einer (bermolekularen und
morphologischen Structur der PP-Fasern beurteilt. Die Resultate zeigen einen bedeutenden
Nukleationseffekt gewisser Pigmente, besonders der Phthalocyanine bei der Kristallisation von
Polypropylen, was mit einer héheren Ubergangstemperatur bei dem Schmelzspinnverfahren
zusammenhéngt. Daruber hinaus untersuchten wir den Einfluss der Pigmente und Additive auf
die selektive Nukleation von Polypropylen und Bildung von strukturellen Modifikationen mit niederer
Schmelztemperatur, deren Anteil proportionell dem Dispersitiatsgrad des Pigments ist.

B pabore nokasano Biusuue nurMenToB v 100aBOK Ha KMHETUKY KPUCTAILIM3ALNY NOJIUNIPONUIENa 1
na oGpaszoBanne naIMOJICKYIAPHONR M MOPDOIOIHICCKOR CTPYKTYPBI HOJIUIPONUICHOBLIX BOIOKOI.
Pesysnrarsl n0KasbBaoT ua 3apojbinco0 pa3oBaTCALIbIA HQOEKT NEKOTOPLIX TUTMENTOR, 1 1aBIbIM
ofpaszoM OTajOUMaHMHOBBIX HPU  KPUCTANIMIANMM  HOIMHPONMIENd. DTO CBA3AHO ¢ BHICION
TEMIIEPATYPOI IEPEX0/la NP MOAr0TORKE BOJ0KOH U3 pachiasa. B pabore toxe nokaszano paspaborano
BIAUSAHUC IIMTMEHTOB M I00ABOK Ha CENeKTUBHOE 30K 1CHUC HENTPOB KPUCTAMIUZAIMI TOAUNPONUIEHA
M 12 06 pazoBaune CTpyKTYpHBIX MOJIMBUKAUMl ¢ H0.1ee KO TeMIepaTypoi NIABICHUA, KOTOPLIX
JIOJB1 yMCpHAs CTCNEHUIO JAMCICPCIOCTY TIMIMCHTA.

V praci sa hodnoti vplyv pigmentov a komerénych prisad na kinetiku kry$talizacie polypropylénu
a na tvorbu nadmolekulovej a morfologickej Struktury polypropylénovych viakien. Vysledky ukazuju
na vyznamny nukleaény efekt niektorych pigmentov najmé ftalocyaninovych pri krystalizacii
polypropylénu, €o suvisi s vy§Sou teplotou prechodu pri zvldkiovani z taveniny. Dalej sa v praci
Studuje vplyv pigmentov a prisad na selektivnu nukleaciu polypropylénu a tvorbu Struktirnych
modifikacii s nizSou teplotou tavenia, ktorych podiel je Umerny stupnu disperzity pigmentu.

1. INTRODUCTION

At present, crystallization of polypropylene under
isothermal and nonisothermal conditions, formation
of supermolecular and morphological structures and
their changes in the preparation of fibers have been
thoroughly investigated by DSC, dilatometrically as
well as spectral and optical methods. In this way,
knowledge concerning crystallization kinetics as
a function of molecular structure of polypropylene,
extermal conditions as well as solid and liquid addi-
tives 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
fibers but also the processing of polypropylene, in
particular the deformation properties of the polymer
in the spinning field and undrawn fibers in the proc-

ess of unaxial deformation during elongation), inves-
tigation of these relations is particularly important
from the viewpoint of industrial practice, as well [7
az 10]. Mainly at high velocities of deformation, this
process becomes unstable and a cohesive decay of
polymer flow or fibre occurs.

Relations are known between the structure of the
undrawn fiber and its processing, particularly defor-
mation properties. For a stable deformation process,
following conditions are necessary [11]:

smectic-hexagonal structural modification, lower
crystallization fraction or a monoclinical structure with
an optimal size of spherulites [12]. Moreover, elon-
gation can influence the ratio of c— and a— axially
orientated particles in an undrawn fiber (bimodality
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 mutually combined:

a) thermal regime treatment in the spinning field
and during elongation

b) change of the spinning speed, take up velocity

c) addition of nucleation effect exhibiting sub-
stances into the polymer mass.

2. Heterogeneous nucleation of polypropylene
fibers

Polypropylene fibers are coloured almost exclu-
sively either by organic or inorganic pigments. These
significantly act as nucleation centers even at low
concentrations (1072 %), increasing thus the crystal-
lization rate of polymer with a proportional decrease
of the size of spherulites [13, 14]. Apart from pig-
ments, PP fibers mostly contain light and heat sta-
bilizers and oligomeric pigment dispersant, which can
similarly affect their structure. The role of crystalii-
zation centers can be played by inorganic fillers as
TiO,, CaCQOs,, zeolite, bentonite, China clay, talc, as
bestos etc.[15, 17]. From among organic substances
phthalimide, benzoic acid and its salts, of dicarboxylic
acids, naphthenates, salicylates and powder metals
have a significant nucleation effect [18—22].

In the present study, influence of some commer-
cial additives on the crystallization kinetics of
polypropylene and formation of supermolecular and
morphological structures in the preparation of fiber
has been evaluated.

3. Crystallization of polypropylene in the pres-
ence of colour pigments and light stabilizers

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

a) pigments with a three-dimensional periodicity
(antraquinone pigments, e.g. C.I.Pig. Red 177,
C.l. Pig Yellow 145, phthalocyanine pigments
C.l. Pig. Green 7, C.I.Pig. Blue 15, inorganic pig-
ments, e.g. TiO,;

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

c) amorphous pigments (carbon black, e.g. C.1. Pig.
Black 7).

In our work we employed:

Polypropylene:

Tatren 411 (fy Slovnaft), flow index 15.10°kg.s™,
9 g/10min, density(23 °C) = 910 kg.m™, T,,= 166 °C

Pigments:

Diazocondensation pigments:

C.1. Pigment Yellow 83, p(25 °C) = 1355 kg.m™

C.l. Pigment Yellow 95, p(25°C) = 1355 kg.m™,

s = 34.10°m% kg™
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C.l. Pigment Red 144, p(25 °C) = 1350 kg.m™,
s = 20,6.10°m%g™

Antraquinone pigment

C.l. Pigment Red 177, p(25 °C) = 1368 kg.m™®,
s =37.10°m?kg™

Phthalocyanine pigments

C.1.Pigment Green 7, p(25 °C) = 2320 kg.m™>,
s =81,5.10°m%g™

C.1.Pigment Blue 15, p(25 °C) = 2315 kg.m™>,
s = 66,0.10° m%g™’

Inorganic pigments

C.1.Pigment Black 7, p(25 °C) = 1734 kg.m™>,
s = 59.10°m2 kg™

C.l1.Pigment White (TiO,)

Additives:

Polypropylene oil K 1000 (PP 1000) (fy Slovnaft),
p(80 °C) = 827 kg.m™>, 11(80 °) = 24,0 mPas

Polyoxyethylenglycols 600 and 6000 (fy CHZ
Novaky), (80 °C) = 1090 kg.m™ and/or 1088 kg.m™®

UV-stabilizerts:

UV 1 — 2,4-dihydroxybenzophenone

UV 2 — 2-hydroxy-4-methoxybenzophenone
UV 3 - 2-hydroxy-4-butoxybenzophenone
UV 4 - 2-hydroxy-4-octoxybenzophenone

For the evaluation of the crystallization kinetics,
following methods were used: dilatometry, DSC, and
optical methods.

Both the results of dilatometric measurements of
kinetics of crystallization of polypropylene Tatren 411
at 147 °C from a melt and evaluations accomplished
by Avrami equation (Tab.1)

o= o [1 - exp (- Kt")]

where o is the crystallinity at the time t; «, is the
crystallinity at infinite time; K is the rate constant of
crystallization; and n is an integer depending upon
the type of nucleation and the geometry of the grow-
ing entities, reveal that already low concentrations
of some pigments cause a significant increase in the
crystallization rate. The presence of pigments in the
fiber gives values of n close to 3, what corresponds
to the spherulitic polymer structure. The crystalliza-
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-
tallization of PP in the presence of colour pigments
with a concentration higher than 2,0 %, the crystal-
lization rate becomes stable. This fact indicates that
significant changes of crystalization rate and varia-
tions of structures of PP generally proceed in the re-
gion of low concentrations of pigments.

In the evaluation of the influence of chemical and
morphological structures of pigments on the crystal-
lization rate of polpypropylene, a significant nuclea-
tion 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 Influence of pigments on the rate of isothermal crystallization of polypropylene (TF 411) at 147 °C
Pigment (;) Dispersant (g’) n K (rtr;ﬁ)
TF 411 - - - 2.73 3.2.10°° 1131
0.25 - - 2.73 3.2.107° 487
0.5 - - 2.83 3.2.1078 391
Tio, 1.0 - - 2.81 4.4.10°° 364
2.0 - - 2.85 3.2.1077 167
0.5 PEG 6000 1.0 2.82 5.1.1077 150
0.5 - - 2.95 47107 123
2.0 - - 2.82 1.5107 231
Yellow 95 0.5 PEG 600 0.5 2.67 2.1.1078 655
2.0 - 2.0 2.89 7.0-107 119
0.5 PE oil 0.5 2.83 9.8.107 117
0.2 - - 2.75 3.3.10™ 16
1.0 - - 2.88 5.1.107° 6
Green 7 2.0 - - 2.83 3.5.10°° 7
0.5 PEG 6000 0.5 2.88 9.2.107* 10
2.0 PEG 6000 2.0 2.80 3.5.107 15
0.5 - - 2.78 1.41078 586
1.0 - - 2.83 3.5-1078 379
Black 7 2.0 - - 2.88 9.8-107% 239
1.0 PEG 6000 1.0 2.99 2.410°° 676
1.0 PEG 600 0.65 2.86 6.0-1078 295
0.2 - - 2.85 1.9.107 200
0.7 - - 2.78 47107 165
p.Blue 15 1.5 - - 2.90 6.8.1077 118
2.5 - - 2.85 1.3.10°® 102
0.2 - - 2.86 1.6-107° 468
0.7 - - 2.88 3.6:107°° 338
p.Red 144 1.5 - - 2.80 1.8.1077 225
2.5 - - 2.82 4.010°® 369

Yellow 95, TiO, 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
crystallization rate coresponds with the size of
spherulites (Fig.1) and temperature of the maximum
crystallization rate (Tab. 2). The higher the rate of
crystallization due to nucleation of pigments, the
higher is the number of small radius spherulites and
the higher is the temperature of the maximum crys-
tallization rate.

The influence of light stabilizers of the 2-hydroxy-
benzophenone type on the crystallization kinetics is
shown in Tab.3. With agrowing lenght of the
substituent alcoxy chain being placed on the fourth
carbon of the hydroxybenzophenone , the crystalli-
zation rate of PP tends to be slightly declined.
Hydroxybenzophenones involving a short alcoxy
chain (UV 1 and UV 2) show, particularly at low
polypropylene concentration, a moderate nucleation
effect. This is effect decreases with an increase of

stabilizer concentration 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 slightly decreasing.
With hydroxybenzophenone, involving octoxy chains,
the crystallization rate is shown to be the lowest one.
The actual concentrations of polypropylene stabiliz-
ers are below 1 wt.%. As it is listed 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 its stable crystalline modification with
a melting point of 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 [24—26].
Some hitherto results indicate a directly proportional
dependence of deformation properties of the isotropic
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Table 2 Influence of the concentration of pigments on the Table 3 Dependence of light-stabilizers on the rate of iso-
temperature of the maximum crystallization rate of thermal crystallization of polypropylene at 145°C
polypropylene (T,) (cooling 10 deg. min™' by DSC) (Avrami equation)

C P. Red 177 P. Blue 15 P. Red 144 N C tie
% T /(°C) T./(CC) T./(°C) Stabilizator %) n K+0.5 (min)
0 110 110 110 Polypropylen - 2,56 3,210 298

0,5 112 122 125
3,0 113 126 126 0,5 2,2.1077 206
6,0 113 123 127 1,0 5,3.1078 508
9,0 113 127 127 uv - 1 3,0 2,63 1,1-107 385
12,0 113 127 127 6,0 1,4.10°® 843
10,0 6,9:10°° 480

system on the tendency to form a less stable poly- 0.5 50107 196

meric ‘structure. Since in the melting process, 1,0 1,0.1077 357

recrystallization can proceed, the shape of the melt- uv -2 30 268 1,3:107 324

6.0 3.1.10°® 553
log 10.0 8.0.10°° 916

[nm] O~ p. Red 144
®- p. Black 7 0.5 3.1.107 182
©®- p. Yellow 95 1.0 1.0-107°® 617
30 ¢ ®- p.Blue 15 uv -3 30 281 8.0-10°® 294
®- P. 6reen 7 6.0 3.11078 413
10.0 8.0-107° 668

25

0.5 4.0-1077 186
1.0 6.5.107° 359
20 } & uv -4 3.0 2.75 2.640_: 502
6.0 1.4-10 628
10.0 1.4.10°° 1 451

15T
\0\
1|0 - ~ o\
®\® L T
TTT—————
02 04 06 08 10 12 cl°/]
Fig. 1 Dependence of the spherulite diameter on type and con-

centration of pigments in polypropylene prepared at
constante conditions

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

In the present contribution, the DSC method was
used to study the influence of the pigment C.1.P.
Yellow 83 and additives on the basis of polyoxy-
ethylenglycols and esters of glycerine and stearic
acid on the nucleation of PP-fibers and/or poly-
propylene.

In the experimental part of our work, employing the
DSC apparatus Perkin Elmer Il, the following proce-
dure cycle was chosen: The sample of the original
fiber was heated by a velocity of 5°C.min™" (melting
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
melting (5 °C.min™") followed. In Fig.2, 3 are com-
pared typical thermograms of the original fibre col-
oured by pigment yellow 83, using additiv-disper-
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sants, and thermograms from the second cycle of
heating. The endotherm of the original fiber exhibits
one maximum at a temperature of 166—167 °C. Af-
ter crystallization of the sample in a calorimeter, one
obtains an endotherm exibiting up to four maxima,
in relation to the crystallization conditions and addi-
tive used. The change of the shape of the endotherm
as a function of cooling conditions (10, 25, 80°C
min™") and heating conditions (5, 10 °C.min™") is dem-
onstrated in Fig. 2—4. Theese Figs. illustrate that
both the height and the position of endotherm
maxima, corresponding to different crysatlline modi-
fication shift with a higher cooling rate toward lower
temperatures and toward increased formation of less
stable and imperfect modifications. The manifesta-
tion of the chemical structure of additives employed
as dispersants can be the results of the degree of
dispersion (Tab.4) and character of the surface
layer on the interface particle-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 shift can be supposed due to
different concentrations of additives.

In the present investigation we have shown
a significant influence of single additives 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 fibers dyed with pigment Yellow 83
(1%) with a dispersant monoglycerid of stearic acid
(0,4%)

Table 4 Influence of the dispersity degree of antraquinone
pigment Red 147 expressed by filterability value F on
contents of unstabile structure modifications with
lower melting temperature at 1% pigment in a fiber
ba using N-310 — (copolymer of ethylenoxide and
propylenoxide) as dispersant

b 0 Gonein o Fiter-
homog. - - i
°C centrate centrate  P10/®10 Peol %o NTEP):l/tl{
% % 9
90 15 4 0,68 1,40 1800
90 15 8 0,72 2,00 1300
190 15 4 0,81 2,07 7300
190 15 8 0,87 2,53 1100
90 25 4 0,83 1,40 4700
90 25 8 0,96 1,51 500
190 25 4 0,85 147 19000
190 25 8 1,03 2,00 1700
o0, 0o — the high of pick for monoclinic structure, By, Bg— sum

of pics

high of unstabile structures (at colling rate 10 °C.min™"

and 80 °C.min~"

endo«———dH/dt — ex0

Fig. 3

dH
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1-original fiber
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166 2
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Cooling
rate: 147
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158
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120 140 160 (pe 160

DSC analysis of PP fibers dyed with pigment Yellow 83
(1%) with a dispersant copolymer ethylene oxide — pro-
pylene oxide (0,25%)

1-original fiper

¥

1595
Cooling
rate:
2-10 °C /min
3-80°% /min

20 T 16 :
0 0 t [°C] 180

Fig. 4 DSC analysis of PP fibers dyed with pigment Yellow 83

(1%) with a dispersant ester of propylene oxide and
stearic acid (0,2%)
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ture of polypropylene. It 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 field due to rheology. In addition, they
are also the results of conditions of the formation,
of supermolecular structure of the polypropylene. At
relatively high relaxation times, the formation of
a stable morphological structure of PP fibers 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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HETEROGENNA NUKLEACIA ,
POLYPROPYLENU A POLYPROPYLENOVYCH VLAKIEN

A. Marcingin, A. Ujhelyiova, T. Marcincinova

Chemickotechnologicka fakulta, STU, Radlinského 9, 812 37 Bratislava, SR

V préci je zhodnoteny vplyv niektorych komerénych
prisad na kinetiku krystalizacie polypropylénu a tvor-
bu nadmolekulovej a morfologickej Struktary pri
priprave vilakna.

Pigmenty pre farbenie polypropylénovych viakien
v hmote je mozné rozdelit z hiadiska kryStalickej
stavby do troch skupin:

a — s trojrozmernou periodicitou (antrachinénové
pigmenty napr. C.1.Pig. Red 177, C.I. Pig. Yellow 145;
ftalocyaninové pigmenty C.l.Pig. Green 7, C.l. Pig.
Blue 15; anorganické pigmenty, napr. TiO,),

b - vykazuju dvojrozmernt periodicitu (diazo-
kondenzaéné pigmenty, napr. C.I. Pig. Yellow 95, C.I.
Pig. Red 144),

¢ — amorfné (sadze, napr. C.I. Pig. Black 7).

V nasej praci sme pouzili:

Polypropylén Tatren 411 (k.p.Slovnaft), index toku
15.10°kg.s™", 9g/10 min, hustota (23 °C) = 910 kg
m™, T,,= 166 °C.
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Pigmenty:

Diazokondenzaéné pigmenty — C.I. Pig. Yellow 95,
p(25°C) = 1355 kg m™, s = 34.10°m? kg™"; C.I.Pig.
Red 144, r(25°C) = 1350 kgm™, s = 20,6.10° m?
kg™, C.I. Pig. Yellow 83, p(25°C) = 1355 kg m™®,

Ftalocyaninové pigmenty — C.I. Pig. Green 7,
p(25°C) = 2320 kgm=>, s = 81,5.10°m?kg™"; C.l. Pig.
Blu:e 15, p(25°C) = 2315 kgm™>, s = 66,0.10°m?
kg™,

Antrachinénovy pigment — C.l. Pig. Red 177,
p(25°C) = 1368 kgm™, s = 37.10°m? kg™,

Anorganické pigmenty — C.I. Pig. Black 7,
p(25°C) = 1734 kg m™, s = ; C.l. Pig. White (TiO,).

Aditiva:

Polypropylénovy olej K 1000 (PP 1000) (k.p.
Slovnaft), p(80°C) = 827 kgm™, 1(80°C) = 24,0
mPas, Polyoxyetylénglykoly 600 a 6000 (k.p.
CHZ Novaky), p(80°C) = 1090 kg m™, resp. 1088
kg.m™.



UV - stabilizatory:
UV 1 - 2,4—dihydroxybenzofendn,
UV 2 — 2-hydroxy-4—-metoxybenzofendn,
UV 3 — 2-hydroxy—4-butoxybenzofenon,
UV 4 — 2-hydroxy—4—oktoxybenzofendn.

Pre hodnotenie kinetiky krystalizacie sa pouzili
metddy dilatometrie, DSC, réntgenografie a optické
metody.

Z vysledkov dilatometrického merania kinetiky krys-
talizacie polypropylénu Tatren 411 pri 147 °C z tave-
niny a vyhodnotenia podla Avramiho rovnice (Tab.1)
vyplyva, Ze uz nizke koncentracie pigmentov
spbdsobuju vyznamné zvySenie rychlosti krystalizacie.
Pritomnost pigmentov vo vldkne dava hodnoty n bliz-
ke 3, €o zodpoveda sféralitickej Strukture polyméru.
V koncentrac¢nom rozsahu 0,2 — 2,0 % hmot. sa uz
kryStalizaéna rychlostna kon$tanta vyznamnejsie
nemeni, alebo len malo stupa. Ako vyplyva z Tab.2
pri dynamickej krystalizacii polypropylénu za pritom-
nosti farebnych pigmentov nad 2,0 % koncentraciou
pigmentov dochadza k ustaleniu rychlosti krystali-
zacie, alebo dokonca k jej poklesu. Tento jav pouka-
zuje na skutocnost, Ze k vyznamnym zmenam
rychlosti kryStalizacie polypropylénu a k zmene Struk-
tury dochadza vSeobecne v oblasti nizkych koncen-
tracii pigmentov.

Ak sa hodnoti vplyv chemickej a morfologickej
stavby pigmentov na rychlost kryStalizacie polypropy-
Iénu, potom vyznamny nukleaény uéinok maju najma
ftalocyaninoyvé pigmenty Green 7 a Blue 15. Krystali-
0zacna rychlost je podstatne nizSia pri pigmentoch
Yellow 95, TiO,, Red 144 a najmensia pri Black 7.

Vplyv dispergaénych prisad na rychlost krystali-
zacie polypropylénu je podstatne niz$i a mozno
povedat, ze pri sledovanych koncentraciach nemaju
dispergacné prisady typu polyoxyetylénglykolov
a oligomérneho polypropylénu podstatnejsi vplyv na
kinetiku kryStalizacie polyméru. S rychlostou krystali-
zacie koresSponduje velkost sférolitov (obr. 1)
a teplota maximalnej rychlosti krystalizacie (Tab. 2).
Cim s vyssie rychlosti kryStalizacie vplyvom
nukleacie pigmentov, tym sa ziska vacsi pocet
sférolitov s mensim polomerom, atym vy3Sia je
teplota maximalnej rychlosti kry3talizacie.

Vplyv svetelnych stabilizatorov typu hydroxybenzo-
fenénov na kinetiku krysStalizacie je vidiet v tab.3.
S rastticou dizkou substituenta na Stvrtom uhliku
alkoxyretazca hydroxybenzofendnu klesd mierne
rychlost krystalizacie polypropylénu. Hydroxy-
benzofendny s kratkym alkoxyretazcom (UV 1
a UV 2) maju najma pri nizkych koncentraciach
v polypropyléne dokonca mierny nukieaény ucinok.
Efekt nukleacie sa zmensuje s rasticou koncentra-
ciou dispergatora a dizkou alkoxyretazca na Stvrtom
uhliku hydroxybenzofenénu, pri€om rychlostnd
konstanta kryStalizacie z Avramiho rovnice mierne
klesa. Pri hydroxybenzofendnoch s oktoxyretazcom

je rychlost krystalizacie najniziia. Realne koncen-
tracie stabilizatorov v polypropyléne su pod
1 % hmot. Ako vyplyva z tab.3, pri tychto koncentra-
ciach je rychlost kryStalizacie blizka hodnote Cistého
polypropylénu.

Pri kryStalizacii polypropylénu z taveniny sa
v prevaznej miere vytvara jeho stabilna krystalicka
modifikacia s teplotou tavenia priblizne 165 °C.
Zmenou teplotného rezimu pri krystalizacii je mozné
ziskat Strukturne modifikacie s nizSimi teplotami
tavenia. Tvorbu tychto Strukturnych modifikacii
vyznamne ovplyviuju najmé niektoré pigmenty, ktoré
posobia ako selektivhe nukleacné ¢€inidla. Niektoré
doterajSie vysledky poukazuju na priamu zavislost
deformacnych vlastnosti izotropného systému od
sklonu k tvorbe menej stabilnej Struktary polyméru.
Kedze v procese tavenia mdéze dochadzat k re-
kryStalizacii, tvar endotermu topenia je zavisly od
rychlosti ohrevu, pricom dobre rozliSitelné maxima
sa ziskaju pri nizSich rychlostiach ohrevu.

V naSej praci sme metddou DSC sledovali vplyv
pigmentu Yellow 83 a aditiv na baze polyoxyetylén-
glykolov a esteru glycerinu a kyseliny stearovej na
nukleaciu polypropylénovych vlakien, reps. poly-
propylénu.

Pri experimentalnej praci na pristroji Perkin ElImer
Il sme zvolili nasledovny postup v cykle: vzorka
povodného vlakna bola ohrievana rychlostou
5°C.min™" (endoterm topenia pévodnej vzorky) do
220 °C, potom nasledovalo chladenie rozdielnou
rychlostou a krystalizacia polypropylénu a opat ohrev
a topenie rychlostou 5°C.min™". Na obr.1 a2 su
typické zavislosti termogramov pdévodného vlakna
vyfarbeného pigmentom Yellow 83 za pouzitia aditiv
— dispergatorov atermogramy z druhého cykiu
ohrevov. Endoterm p6vodného vidkna je charakteri-
zovany jednym maximom pri teplote 166-167 °C. Po
krystalizacii vzorky v kalorimetri sa ziska v zavislosti
od podmienok kryStalizacie a od pouzitej prisady
endoterm az so Styrmi maximami. Zmena tvaru
endotermu v zavislosti od podmienok chladenia
(10, 25, 80°C.min™") a ohrevu (5,10 °C.min™") je
demostrovana na obr. 2—4. Z obrazkov je vidiet, ze
vySka ako i poloha maxima endotermu, zodpoveda-
jucich rozdielnym kryStalickym modifikacidm sa
postiva s vy$Sou rychlostou chladenia k nizdim
teplotdm maxima a k zvySenej tvorbe menej stalych
a nedokonalych modifikacii. Prejav chemickej stavby
aditiv pouzitych v tGlohe dispergatorov méze byt
vysledkom stupna disperzity (Tab. 4) a charakteru
povrchovej vrstvy na rozhrani ¢astica — polymér.
Z obrazkov 2—4 je zrejmé, ze ucinnost selektivnej
nukleacie pigmentov sa zniZzuje v smere mono-
glycerid kyseliny stearovej, kopolymér etylénoxidu
a propylénoxidu a ester polyoxypropylénu a kyseliny
stearovej, aj ked urcity posuv je mozné predpokladat
aj z dovodu rozdielnej koncentracie aditiva.
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V praci sme poukazali na vyznamny vplyv samotnych
aditiv i zmesnych aditiv na nukleacny efekt pri tvorbe
nadmolekulovej i morfologickej Struktary polypropylénu.
Je zname, Ze deformacné vlastnosti polypropylénovych
vldkien okrem iného su vysledkom homogenity toku
polymérneho pradu vo zvlakiiovacom poli v dosledku
reolégie atiez su vysledkom podmienok tvorby
nadmolekulovej Struktury polypropylénu. Pri relativne

vysokych relaxaénych ¢€asoch, pri deformdcii
polyprapylénu je potrebné aj s ohladom na vysledky
dosiahnuté v praci, predpokladat tvorbu stabilnej
morfologickej Struktary polypropylénovych vlakien
prechodom cez menej stabilné Struktdrne modifikacie.
Niektoré vysledky potvrdzuju tento predpoklad na
zaklade lepSich deformacnych vlastnosti viakien
s niz§im podielom menej stabilnych modifikAcii.

Microfibres from polypropylene

Hudak, J., Kohut, S.

Research Institute for Man—Made Fibres, State Enterprise,
Svit, Slovak Republic

The informative survey about time and technical development of problems concerning polypro-
pylene microfibres in conditions of RIMF Svit since the start up of solving the polypropylene

programme till now is discussed.

In der Arbeit ist angefiihrt ein informatiever Uberblick (iber die Zeit— und technische Entwicklung
der Mikrofaser aus Polypropylen in den Bedingungen des Forschungsinstitutes flir chemische
Fasern in Svit, vom Beginn der Lésung des polypropylen Programs bis zur heutigen Zeit.

r
Mudopmauums ¢ rexnmueckoit Touky spenms 1o sranam paszpaboTok MUKPOBOIOKOT U3 HOJMIPONMACHA
B ycaosunx BYXB Ceur ¢ navana pazpaGorok ;10 cero:us.

V préci je uvedeny informativny prehlad o €asovom a technickom vyvoji problematiky mikrovla-
ken z polypropylénu v podmienkach VUCHV vo Svite od zahajenia rieSenia polypropylénového

programu az po sucasnost.

With regards to the gained notions from worldwi-
de point of view the further development of chemi-
cal fibres 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 high
technical level — capability of the manufacturers for
inovating and extending the assortment of manu-
factured fibres in dependence on buyers demands.

The PP fibres seem to be the most advantageous
according to above criteria. Monomer — propylene
arises in sufficient quantity in the refining 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 fibres.

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 properties of
produced fibres were improved as well as their as-
sortments were extended. The PP fibres manufactu-
ring processes were modernizated proportionaly with
ones inovations. The considerable simplification and
continualisation of filament yarn and staple fibres pre-
parations appeared to be enable. The unique combi-
nation and universality of PP fibres properties re-
sulted in extending of their assortments. Some PP
fibres properties have no analogy and there are no
better tibres for some applications. In spite of abo-
ve mentioned, PP fibres cannot be considered as
universal and usable for all aplications.

The reality is to be respected, that disadvanta-
geous properties can become advantageous when
there is used an suitable special application (e.g. 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 fibres seem to be very hopeful
textile raw material.

In 60-ies first manufacturers of fibres on polypro-
pylene base and also the firms 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 fibres were adapted to existing machinery.

What is the range of solution concerning the po-
lypropylene program represented by time and tech-
nic the most claimed task for RIMF in previous pe-
riod. One stage of above program finished by reali-
sing of the solution results in 1980. The producing
of PP filament yarn was established in Chemosvit
Svit factory. The works in mentioned area did not
stopped. Subsequently the extensive research-de-
velope works were realised that resulted in remo-
ving of existing production shortages. The above pro-
cess was stabilisated and made more effective as
well the gradual establishing of new PP yarn assort-
ments was realised. Some solved problems and reali-
sed results can be mentioned as follows:

— extending of color assortment

— establishing of PP yarn manufacturing of
167/32 x 2 dtex FIX

— using of degraded PP types. The solving and
establishing of finenessfibre PP yarn manu-
facturing linear density of 84/50 x 1 VR

— solving and realising of new stabilizing system
for improving of light stability of the PP yarn
on PET level

— realisation of the aggregated technology of
smooth and mass dyed PP filament yarn pro-
duction with fineness of 330 to 660 dtex.

The last mentioned was realised in Chemosvit
since 1989 till 1990. In that time RIMF coliaborated
with Barmag Co. that supplied the machinery. Abo-
ve machinery provides for the producing of POY ty-
pe PP fibres subsequently friction air textured. As
aresult of collaboration 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 microfibres
was developed.

The above mentioned machine already regards -
but not all — specifications of polypropylene spinning.
The design started from notion of using the lines for
high quality fine textile fibres production also for
microfibres 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 cooling zone

— using similar, resp. the same spinnerets for
standard fineness and microfibres

— short spinning line

On base of ours many years standing experiences
of research and development of the PP textile fibres
(since 1966) the opinions on all technological points
of spinning machine have been changed. The pro-
duction of PP yarn in Chemosvit at speeds to 1000
m.p.m. was realized till 1980. Later the experiments
with production of POY, resp. FOY fibres were
performed.In 80-ies the research of high speed pro-
cesses of PP yarn production were asserted still into
a great degree. The next step on the way to opera-
ting line was the research of production the filament
by godetless way. The dressing system was moved
to area of cooling shafts. The good results with us-
ing of this spinning system supported our effort to
further works. This resulted in making the spinning
machine simple to achieving of the spinning line as
short as possible with paralel arrangement of spin-
ning blocks and winding machine.

The development of paralel line have had duration
since 1989, when the ariginal machinery of four-flow
pilot plant was used. Considerable problems were
caused by different geometric arrangement of spin-
ning blocks pitch and individual windings of winding
machine. The pitches between individual blocks and
the pitches between individual windings were diffe-
rent, that made difficult the develope works in re-
search of processing of the individual assortments
of fibres.

Individual assemblies of the line for manufacturing
of POY PP yarn were specified on base of collabo-
ration with Barmag Co.. The collaboration was later
extended at INVENTA Co.. The building of six—flow
paralel line was a result of our mutual activity in 1993.
The original melt screw TDS 50 with additional screw
TS-16 dosing colour masterbatches or other modi-
fiers remained the base of melting part of the pilot
line. The continuous melt filter remained also with-
out changes. The other machine — technological
points — dosing, distribution and extruding of melted
polymere, as well as consequent cooling points, coat-
ing of dressing, tangling and winding are machines
made by Barmag Co.

While polypropylene belongs to polymers with low
heat transmission, the equal melt 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 theoretically to poly-
mers, that are the best for preparing of microfibres.

By using the suitable degradated types of polymers
the efect of extending of the polymere melt flow on
output of the spinneret that cause the fluctuation of
filament diameters was partly eliminated. The dye-
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ing is the important factor having great influence on
technological stability of microfibre forming process
and their properties. Without perfect dispersion of
pigments it is hardly possible to prepare fine fibres.
A characteristic of respective colour is necessary to
be added to the relation.In deep shades, as e.g.
black, some magenta, blue and brown shades, pig-
ments acts like surface active agents,leading in the
end to increasing of the difficulties and to the low
strengths. The low pigmented fibres, e.g. white, ha-
ve on the contrary low extensibility and higher
strengths. This phenomena cause problems by their
processing in textile industry, where all the colour
shades are required to have the same physical-me-
chanic characteristics. The mentioned problem of
microfibres 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 built
pilot line (see Fig.1). The composition of assortment
come of course near to lower finenesses and pro-
duction of microfibres seems to be optimal, but the
production of fibre patterns at speeds of 3000 to 3200

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

PP textile fibres like relatively ,the youngest® fibres
(in compare with PA and PET fibres) have still so-
me reserves in attaining of raw material properties
— polymere on PET or PA level. What is technology
concerning, the production of the above fibres 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 fibres 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 microfibres
could be given to the polypropylene microfibres
among other microfibres in the future. Because of
low values of the modulus of elasticity they are the
most soft at sense of all fibres. The polypropylene
fibres are better for some applications than the

Fig.1  Technological Diagram of the PP — microfibres Processing Line; 1 hopper, 2 additional extruder, 3 extruder, 4 spinning
block, 5 spout block, 6 cooling shaft, 7 cooling — dressing nozzle, 8 tangling nozzle, 9 winding machine
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others — synthetic and natural — they are the light-
est of all fibre sorts

— they are chemically 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 light

fastness and with decreasing flameability

— they have unique ability 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
fibre for human skin.

In the future the most important advantage of PP
fibres could be the mass dyeing. In difference 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 liquid re-
fuses of fibres and textile dyeing are ones of main
ecological problems, that must be faced by fibre and
textile industry. The PP fibres do not cause such
problems as the PP fibres belongs from recycling
point of view (working of fibre waste) to the most
convenient ones among used fibres.

The working of PP microfibres is still in ones

beginning in textile industry. The high coefficient of
friction of this fibres seems to be the great obstacle
increasing the claims for using of dressing and all
leading elements of machinery. Till now one is appli-
cated mainly into knitted 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 possibilities 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 44/50, 84/100 and 110/
132 dtex with the textile arrangement in form of the
friction air textured fibre and smooth fibre at present.
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Mikrovlakna z polypropylénu

Hudak, J., Kohut, S.

Vyskumny ustav chemickych vldken, $.p., Svit, Slovenskd republika

V ¢lanku je informativne uvedeny ¢asovy a odborny
prehlad vyvoja POP mikrovlaken od polymerizacie
zakladnej suroviny — propylénu cez jednotlivé vyvo-
jové etapy v podmienkach VUCHV Svit. Dosiahnuté
vysledky su konfrontované so svetovou Grovriou. Su
vyzdvihnuté vyhody, ktoré maji POP vlakna, pricom
(aj ked ich nie je mozné povazovat za univerzalne
pouzitelné), sa konStatuje, ze tieto vlakna sa javia
ako velmi nadejna textilna surovina. Konstatuje sa,
Ze pri vyvoji POP vilaken sa v minulosti postupovalo
nie stale najvhodnejSim spésobom a nevyuzivali sa
tie vlastnosti polypropylénu, ktoré su vyhodou v po-
rovnani s inymi vidknami. V podmienkach VUCHV
Svit predstavoval polypropylénovy program v minu-
lom obdobi ¢asovo i technicky najnaroénejsiu ulohu.
Na zéaklade dosiahnutych vysledkov bola realizova-

na vyroba polypropylénového textilného hodvabu
v podniku Chemosvit Svit. Na zéklade dalSich vyvo-
jovych prac a spolupracou s fou Barmag bolo vyvi-
nuté prototypové zvlakrnovacie zariadenie pre pripra-
vu mikrovlaken, ked bol preneseny preparaény sys-
tém do priestoru chladiacich $acht. V tavnej Casti
tejto pilotnej linky zostal pévodny Snek TDS 50 s pri-
davnym $nekom TS 16, ktory davkuje farebné kon-
centraty, pripadne iné modifikatory. Nezmeneny
zostal aj kontinualny filter taveniny, priCom ostatné
strojno—technologické uzly — davkovanie, rozvod
a vytlacanie roztaveného polyméru, ako aj nasled-
né uzly chladenia, nanosu preparacie, previrovanie
a navijanie su zariadenia od fy Barmag. Polypropy-
Iénové mikrovlakna by v budticnosti mohli mat rozho-
dujucu ulohu medzi ostatnymi mikrovidknami, pricom
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pre svoje nizke hodnoty modulu v ohybe su
najjemnejSie na ohmat zo vSetkych viaken a pre
niektoré aplikacie su tieto viakna lepSie ako ostatné
syntetické i prirodné. Su najlah3ie zo v8etkych dru-
hov viaken, si chemicky inertné, maju jedinecnu
schopnost transportovat vlhkost od pokozky navo-
nok do atmosféry vo forme vodnej pary, su teda

z hladiska komfortu nosenia jedinym vhodnym
vidknom pre styk s fudskou pokozkou. DalSou a v bu-
ducnosti mozno najddlezitejSou vyhodou POP vla-
ken je, Ze st farbené v hmote, pretoze kvapainé od-
pady z dodato¢ného farbenia vidken a textilii su
jednym z hlavnych ekologickych problémov, ktoré-
mu musi priemysel vidken a textilu Celit.

PREPARATION, PROPERTIES AND USE OF FIBRES
WITH CHANGED GEOMETRY

Revilakova, J., Jambrich, M., Murdrova, A.

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

The contribution presents some methods for the preparation of profiled, 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 fibres 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 Langs— und Querschnittsgeometrie, d.h. Herstellung von profilierten, 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.

OunM 13 Baxkubix cnocobon NoJIy4eHua BOJIOKOH C MOJIM(DMII[1])OB&IIIIbIMM CBOUCTBAMU SIBAACTCH

U3MENCHUC TONCPeYHOH U 1IPOAOILHON MCOMETPUYCCKONA CTPYKTYPBl — NPOGUIUPOBAHIILIE, MOJILIC U
HOPUCTO — 10.1bic Bo.10Kha. M3Menenne reoMerpuueckoit crpykTypsl BOJOKON U U3ACIUNA U3 HMX
NPOHBIACTCH TAKAC B UBMCHCHUM ONTUYECKUX CBOUCTB, Fpuda, TPalcnopra 3uepruu, yiayuieiuu

CcopOiMU, a.1'C3HOHNLIX CBOUCTR VI APYTIUX.

Jednym z délezitych postupov pripravy fyzikaine modifikovanych vidkien je i zmena ich priecne;j
a pozdiznej geometrie, t.j. priprava profilovanych, dutych a dutopérovitych vidkien. Zmena geometrie
vlakien a vyrobkov z nich vyvolava zmeny optickych vlastnosti, ohmatu, transportu energie,
zlepSenie sorbénych a adhéznych vlastnosti a iné.

1.0 Introduction

From the point of view of industrially produced
high—capacity synthetic fibres polypropylene (PP)
fibres belong to the youngest generation. In 1992,
the world’s PP fibre production represented more
than 2.9 mil. 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
fibres with changed cross—sectional geometry (i.e.
profiled, hollow and hollow—porous) play an impor-
tant role.

2.0 Preparation of profiled fibres

The preparation of profiled fibres is realized at the
stage of fibre formation from polymer melt or from
polymer solution. 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 additives or pig-
ments are added into a fibre — the smoothness of
the surface will change. The much more important
changes in the surface articulation occur during the
preparation of profiled fibres [2]. Another important
characteristic is a surface dimension. In general, it
holds true that the surface of fibres increases with
their increasing articulation. It follows that profiled
fibres have larger specific surfaces than non—pro-
filed at the same linear 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 profiled fibres is that a shape of the
finished filament does not have to be always identi-
cal to the above—mentioned holes. This depends also
on the rheological properties of polymer during spin-
ning as well as on spinning conditions. Cross—sec-
tions of some types of profiled fibres are in Fig.1.

The spinnerets of non-circular cross—sections have
been imported to Slovakia from abroad. Since 1984,
a device EIR 0024 has been used in the Istrochem
and Chemosvit companies producing variously pro-
filed spinnerets [3].

The spinning of fibres of non—circular cross—sec-
tions realized 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 conditions. In such a way
we can obtain the fibres of well-defined and sharply
profiled cross—sections. The higher viscosity, lower
spinning temperature, rapid cooling and small draw
ratio are a prerequisite for achieving this aim.

2.1 Properties of profiled fibres

Fibres with the changed cross—sectional 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 separation properties of solid, liquid
and gaseous media

The special PP fibres and fibrous materials can
serve for interception and recovery of organic and
inorganic substances, mainly oils, fats, preparations,
crude oil substances, dyes, etc. The separation pro-
perties of profiled PP fibres can be improved by in-
creasing their specific surfaces [7]. The non-polar
substrates separation performed by PP fibres is rela-
tively high and can be a multiple of the fibre mass.
This leads not only to interception of crude oil sub-
stances but also to their recovery by single extru-
sion or centrifugation.

c) the increased sound absorptivity

Profiled fibres are characterized by an increased
sound absorptivity by up to 90%, in comparison with
circular cross—section fibres, which may bring about
the substantial changes in the sound-insulating pro-
perties of fibre materials. For these properties are
relevant, except for technological conditions of the
preparation of fibre materials, also the physico-me-
chanical parameters of applied fibres. 1t 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 composites

Due to the changed cross—section geometry, pro-
filed fibres are used, to a great extent, like reinfor-
cing and strengthening elements. An addition of PP
fibres into the cement mixture produces a favourable

Fig.1 Cross-sections of some types of profiled fibres
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Fig.2 The tensile strenght of a construction prefabricate at different concentrations of PP fibres with the profile

effect also on the deformation properties of prefab-
ricates and their strength [9].

The tensile strength of a construction prefabricate
at different concentrations of PP fibres with the pro-
file d is in Fig. 2.

3.0 Preparation of hollow and hollow-porous
fibres

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

— solution and

— melt

In the production of PP hollow-porous fibres from
melt the following procedures are used [4, 10]:

— adding of additives into a fibre

— adding of expanding substances — blowing

agents

— the change of overmolecular and morphologi-

cal structures

By applying the various types of inorganic as well
as organic substances the fibres 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-
ties [11].

During the unidirectional deformation of a fibre its
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. Its removal from
a fibre entails the formation of holes and pores in
its walls.

In the case of the production of hollow-porous fib-
res prepared by using a blowing agent, no opera-
tion for eliminating the additives is needful. The point
in question are expanding substances which are ther-
mally decomposed in the fibre-forming conditions.
During the decomposition, gas products are relieved
and form in a fibre 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-
ditions permitting a rise 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 crystallization, is employed. Owing to
the mechanical tension verticular to lamellas,
during the unidirectional deformation the system of
interconnected microholes is formed [12].

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

3.1 Properties of hollow and hollow-porous
fibres

The existence of holes and pores in the fibre
(Fig. 3) enables the addition of specific admixtures
into it. Thus we can obtain the products with a long-
lasting disposition of additives, which is manifested



Fig. 3 REM picturesof the hollowand hollow-porous fibre surfaces

by their special properties 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 time, was changed for their placing into
the fibre holes and pores. The fibres having at least
one hole in the direction of the fibre 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, repellent, pharmaceu-
tical ones, etc. into the surrounding medium. Further-
more, they can be used as the carriers of substances
for sorption purposes, enzymes immobilization, etc.
It has been found that active substances contained
in fibres and applied in textiles do not lose, after
some time, their efficiency and do not cause an al-

lergy.
b) antistatic treatment

When the carrier of a fibre contains an antistatic
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-
ration being diffused into a washing bath. However,
the sufficient effect is retained even after a ten-fold
washing [15].

c) fibres for a healthy sleep

These fibres and products manufactured from them
are prepared by addition of natural, refined, sweet-
smelling and calming oils (lavender oil) into the
fibre holes and pores. The products from these

fibres bring about the mental calm with aromatic
therapy [16].

4.0 Domains of using the profiled, hollow and
hollow—porous PP fibres

The PP fibres are used because of their univer-
sal, specific and special properties in the domain of
clothing, home textiles and industrial textiles.

4.1 PP fibre materials for separation and mem-
brane processes

The low humidity absorption of PP fibres and
mainly their oleophillic character permit their utiliza-
tion in cleaning the waste waters from oil substances.
By changing the fibre profile with regard to the cir-
cular cross-section the specific surface of a fibre will
markedly increase, and consequently its separation
efficiency. The best separation properties are exhibi-
ted by fibres with a considerable articulation and
branching. These efficient, profiled fibres are known
under the name EKO POP fibres that were develo-
ped at the Faculty of Chemical Technology, Slovak
Technical University, Bratislava, in the co-operation
with companies Istrochem and Slovnaft, and also
with joint-stock companies of the Research Institute
of Chemical Fibres and the Research Institute of
Textile Chemistry. The hollow and hollow-porous
fibres, capillaries with selectively permeable walls
represent the most suitable form of membranes for
the distribution of gas and liquid mixtures. These
fibres are practically employed in all known mem-
brane processes [17] such as gaseous diffusion
separation, reversible osmosis, nano-, ultra- and
microfiltration, dialysis, oxygenation, membrane dis-
tillation, plasmophoresis etc. The membranes are
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applied in many important branches involving
biotechnology, food industry, electrical engineering
and perhaps the most significant sphere, medicine.

4.2 Filling 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 applied fibres. The originated fibre holes manifest
themselves as a natural insulator, thus causing an
enhancement of the insulating ability of textiles pro-
duced from the above fibres. The special PP fibres
are often used — with regard to their favourable in-
sulating properties — in the form of webs function-
ing as filling materials in conveyances and, at the
same time, as absorption, antivibration and sound-
proofing textiles.

4.3 Application in the civil engineering

An effort to substitute the reinforcing ability of harm-
ful asbetic fibres in constructional materials has led
to the application of other natural or synthetic mate-
rials. Among the natural fibres it is mainly cellulose
that has the first-rate application. However, its
strength is relatively low and its smooth, oval sur-
face along with a low specific surface are the rea-
son for a bad affinity 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 specific sur-
face and articulation in the special types of PP
fibres brings about an improvement of affinity to ce-
ment and enables their proper anchoring in it. The
application of PP fibres gives rise to the fair cement
carrying capacity, mechanical strength and excellent
reinforcing abilities. These fibre can be applied into
various products such as paving bricks, floor cove-
rings, roof materials, products for warming of buil-
dings, etc.

4.4 Hydroinsulating materials and geotextiles

Hydroinsulating materials containing textile fillers
are applied as roof coverings, membranes, sealing
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insulating 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.
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PRIPRAVA, VLASTNOSTI A POUZITIE VLAKIEN
SO ZMENENOU GEOMETRIOU

Revildkova, J., Jambrich, M., MurérovA, A.

Chemickotechnologicka fakulta, STU Bratislava, SR

Polypropylénové vidkna z hladiska vyvoja patria
medzi najmladSiu generaciu vlakien. Ich vyroba vo
svete v r. 1992 prestavovala viac ako 2,9 mil. ton.
Rozvoj PP viakien vy§Sej generécie je mozné zabez-
pecit ich chemickou a fyzikalnou modifikaciou.
Vyznamné miesto v tomto procese ma priprava
a Studium vlastnosti viakien so zmenenou priecnou
geometriou — profilovanych, dutych a dutopérovitych
vlakien.

Priprava tychto Specialnych typov vldkien sa méze
uskutocnit z roztokov aj tavenin pri pouziti Special-
nych zvldknovacich hubic, aditiv, rozpustadiel
a modifikovanych postupov. Ich priprava je pod-
mienena molekulovou Struktirou pouzitého polyméru,
jeho reologickym chovanim v tavenine, profilmi
otvorov zvlaknovacej hubice, podmienkami zvlakno-
vania a finalizujucimi operaciami ich pripravy.

Vlakna so zmenenou prieénou a pozdiznou geo-
metriou a vyrobky z nich sa vyzna€uju v porovnani
s vlaknami kruhového prierezu:

a) zvySenym mernym povrchom

Profilovanim sa mdze merny povrch a ¢lenitost
vlakna zvysit niekolkonasobne v porovnani s viakna-
mi kruhového prierezu, a tym sa zvySuje aj jeho
fyzikalno—chemicka aktivita.

b) zvysenymi separaénymi vlastnostami tuhych,
kvapalnych a plynnych médii

Speciélne PP vldkna a vldknité materialy mézu
sltzit k zachytavaniu a spét ziskavaniu organickych
a anorganickych latok, najmé olejov, tukov, prepa-
racii, ropnych latok, farbiv ap. Separa¢na ucinnost
je relativne vysoka a méze byt nasobkom hmotnosti
vlakna.

c¢) zvy$enou pohltivostou zvuku

Profilované vidkna maju vysSiu zvukovt pohltivost
az 0 90% oproti vlaknam s kruhovym prierezom.
Koeficient zvukovej pohltivosti zavisi totiz aj na
rozptyleni mechanickej energie v roznych defektoch
Struktary vlakna.

d) zvySenou adhéznou pracou v kompozitoch

Profilované vlakna maju zvySeny efekt vystuzného
a spevnujuceho elementu, ktory je ddsledkom

zmenenej prie€nej geometrie.
Pri priprave dutoporovitych PP vldkien z taveniny
sa pouzivaju tieto spdsoby:
— pridavanie aditivnych latok do vlakna
— pridavanie rozpinavych latok — naduvadiel
— zmena nadmolekulovej a morfologickej Struktury

Pouzitim aditivhych latok rézneho typu mézeme
pripravit vidkna s makroskopickou porovitostou. Ne-
vyhodou pouzitia takychto latok je potreba ich odstra-
nenia z vlakna. Pri pouziti nadivadla tato operacia
odpada. Ide totiz o rozpinavé latky, ktoré sa pri pod-
mienkach tvorby vldkna tepelne rozkladaju.

Duteé viakna s mikroskopickou porovitostou sa daju
ziskat zmenou morfologickej Struktury, ak sa pri tvor-
be vlakna zabezpecia také podmienky, pri ktorych
dochédza k vzniku lameldrnej Struktary.

Pri aditivacii Specifickych prisad do dutin a pérov
vlakien m6zeme ziskat vyrobky s dlhodobou dispozi-
ciou, 6o sa prejavi v ich Specialnych vlastnostiach
ako je:

a) antimikrobialna uprava

Vlakno s najmenej jednou dutinou v smere osi
vlakna spojenou s povrchom makrop6rmi nazyvame
vlakenny nosi¢ aktivnych substancii. Viakenny nosi¢
a z neho zhotovené textilie mozno pouzit na postup-
né uvoliovanie aktivnych substancii — antimikro-
bialne, bakteriocidné, repelentné latky, farmaka ap.
do okolitého prostredia.

b) antistaticka uprava

Ak vlakenny nosi¢ obsahuje v dutine vo vode
rozpustny antistaticky pripravok, mézeme hovorit
o antistatickej uprave.

¢) vidkna pre zdravy spanok

Tieto vldakna a vyrobky z nich sa pripravuju aditi-
véaciou prirodnych, rafinovanych ukludnujucich olejov
(levandulovy olej) do dutin a pérov vlakien.

PP vidkna sa pre svoje vlastnosti uplatiuju v oblasti
odievania, bytového textilu a v technickych textiliach.
Vdaka dobrym separacnym vlastnostiam nachadzaju
uplatnenie pri osmoze, filtracii, dialyze, oxygenacii
ap. lch pouzitie je skutoCne Siroké, uplatiiuju sa
v stavebnictve, polnohospodarstve, doprave,
zdravotnictve a inde.
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Restructurisation Programms
of Textile Industry in Poland

S. Szumpich

Beskidski Institut Tekstylny, Bielsko—Biata, Poland

The author briefly describes the history of the textile 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 textile industry determine economical strategy of the development
and planned expenditures. They include modernisation of spinning mills and finishing depart-
ments, increase of competitiveness, quality improvement and reduction of production costs. Some
perspectives for development of textile industry in Poland in new economical conditions are
suggested.

[Toc1e KOPOTKOTO MCTOPHUECKOTO BBEAEHMA N ONPEIEHCHUA MECTA TEKCTUALION NPOMBITIICHIOCTY B
110 1LIUKOM HAPOJIHOM XO3AUCTBE ABTOP OUEHUBACT BIMAHUE PE3Y/ILTATOB XO3ANCTBEHHOU pPedhopMbl Na
COBPEMEHHOC COCTORHUE 3TOI orpaciun. TIporpaMmol pecTpykrypaamM3ant TCKCTUALHOR NPOMBILLICH-
HOCTU OHPENCIAOT HKOHOMUYECKYIO CTPATCIUIO Da3BUTUA W NpUuIMObL Gunancuponanusn. Oim
NpeanoaaraT MOMCPHUIAIMIO NPAAUIbHBLIX U OTICI0YHLIX CXOB, MOBLILIEHUE KAYECTBA, CoCoBHOCTH
BBIACPKATH KOHKYPENINIO U NOHMA enue NpOAM3BOACTBEHHBIX PACX0I0B. B Konie j10kaana npubeiens
HEKOTOPLIC NEPCNEKTUBLI DAZBUTHH NOTHCKON TCKCTUIBHOW NPOMDBIILICHHOCTH B HOBBIX 3KOHOMUYCCKKX
YCIOBUSIX.

Nach kurzer historischer Einleitung und Charakterisierung der Stellung der Textilindustrie in
der polnischen Volkswirtschaft bewertet der Autor die Auswirkungen der Wirtschaftsreform auf
den gegenwadrtigen Zustand dieser Branche. Die Programme der Umstrukturierung der
Textilindustrie bestimmen die okonomische Strategie ihrer Entwicklung. Sie setzen voraus
Modernisierung von Spinnereien und Veredlungsbetrieben, Erhéhung der Qualitat und
Konkurrenzfahigkeit von Textilprodukten, Liquidation von nichteffektiven Produktionen und
Erniedrigung von Produktionskosten. Im SchiuB3 sind einige Perspektiven der Entwicklung der
polnischen Textilwirtschaft in neuen 6konomischen Bedingungen angedeutet.

Po kratkom historickom Gvode a vymedzeni postavenia textiiného priemyslu v polskom narodnom
hospodarstve autor hodnoti dosledky hospodarskej reformy na sGéasny stav tohto odvetvia.
Programy reStrukturalizacie textilného priemyslu stanovuju ekonomicki stratégiu jeho rozvoja
a zékladné smerovanie investicii. Predpokladaju modernizaciu pradiarni a zolachtovni, zvy$ovanie
kvality a konkurencieschopnosti textilnych vyrobkov, rudenie neefektivnych vyrob a znizovanie
vyrobnych nékladov. V zavere s naznacené niektoré perspektivy rozvoja polského textilného
priemyslu v novych ekonomickych podmienkach.

1. Textile industry in Poland
1.1. General characterization of textile industry

Textile industry consists of a number of various
trades. Although textile industry is one of the oidest
and the biggest industries in Poland, just to the be-
ginning of the World War Il 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 annexiation. Some regions of
Poland (Matopolska, Wielkopolska and Pomorze)
were almost devoided of this industry. The export
centre of textile industry was located in Bielsko the
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Polish part of Cieszyn Silesia and the rest of tex-
tile’s industry important part was concentrated in two
regions: t6dz and Biatystok. There was relatively
large production of flax fabrics [1].

Industrial centres formed in this period work as well
now despite of develop other industries and creat-
ing new industrial districts. This is way we can say
that from this point of view textile industry is stable.

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

After the Il Warld War textile industry was also lo-
cated in new regions within the limits of the general
industrialisation policy of the country as a relatively
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 concentration of
heavy industry. There was why gooverment invest-



ment policy in last periods hasn’t considerably
changed earlier arrangement of textile industry in the
country.

High concentration of textile industry occurs
in Bielsko, t6dz, Biatystok, Kalisz, Tomaszoéw
Mazowiecki and Czestochowa. In the surroundings
of these towns (except Kalisz) are smaller, satelite—
like, centres of this industry. Lower Silesia and
Zielona Géra province. There are single textile 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 traditions.

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

The biggest textile centre is £6dz region which
assembies about 40 % of national cotton industry
production, 35 % wool industry production, 33 % silk—
decorative production, 20 % felts and technical fab-
rics trade and 33 % knitting (including 53 % hosiery
trade production).

The second centre of textile industry is Bielsko—
Biata dominated by wool industry. There is produced
about 19 % national production of wool fabrics, 15%
felts and technical fabrics and 5% cotton goods.
There is also knitting and bast fibres industry.

The largest number of flax processing factories

~occurs in Jelenia Gora province.

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

Felts and technical fabrics industry has got a wide
range of products. It comprises production of con-
veyer and tires fabrics, rope and net goods, inten-
sively fulling and woven felts and first—aid products.
Factories of this trade are also mention such cen-
tres as: £édz, Zyrardéw, Tomaszow Mazowiecki,
Bielsko-Biata, Bydgoszcz, Kowary, Pieczyce.

The largest number of new textile factories was
built in £6dz (especially knitting) and this is why this
region has the greatest possibilities of technical and
technological industry restructurisation.

The number of enterprises on textile industry in
1991 was 417. The participation of enterprises em-

ploying:

Table 1 Trade structure of textile industry

100 and les workers — 24.2%
101 — 200 - 17.0%
201 - 500 - 221%
501 -1 000 - 201%
1 001 — 2 000 - 13.2%
2 001 - 5000 - 3.4%.

There is the most enterprises which employ 200
to 1 000 workers in Polish textile industry. Small
enterprises employing up to 100 workers make about
1/2 general number of enterprises [2].

1.2. The position of textile industry in national
economy

The position of textile industry in national economy
is determinated by:
— value of capital assets
— sold production
— employment
— participation in foreign trade.

The gross value of capital assets on 31 Decem-
ber 1993 was 48 781.1 mid. zl. (tab.1) what was
about 5 % of value of the whole industry assets. It
places textile industry at the 7th position in Poland.

It should be stated that textile 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. It was the 2nd position after food industry.
It means, that problems of this industry, its coordi-
nation and perspectives are very serious social prob-
lem, especially in the centres of textile enterprises
high concentration.

In 1992 compared with 1991 employment de-
creased by 12 % while generally in the industry less
than 8 %. It is a result of deep recession in textile
industry caused not only by lower demand for fab-
rics (considering on unpoverishment of society) but
also by too big groundless and uncontrolled import.

Export of the light industry (it means textile and
leather industry) was 15.261 mid zl in 1992 — it is
8.5 % of the whole industrial export value while im-
port was 4.5 % of domestic import.

Number Sold Value

Industry ) . Average .
of enterprises production employment of capital
Textile and factories [mlid zl) mid zl]
cotton 44 4,815.7 54.6 12,945.5
wool 66 31,777.7 38.4 7,394.6
silk 13 1,129.6 9.4 1,869.7
decorative fabrics 48 2,347 1 13.7 3,387.3
haberdasher’s 8 318.6 3.2 736.8
bast fibres 27 1,664.8 18.3 3,838.6
felt and technical fabrics 18 1,415.0 55 1,181.7
nonwoven fabrics 7 354.7 2.3 656.7
clothing industry - 12,756.2 222.9 6,840.0
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Polish textile industry is based mainly on import,
as well machinery as raw materials. At the same time
significant part of its production is sold abroad what
attests his proexporting charakter.

Despite of wasted machine park, without licences,
the level of technology and quality of goods in tex-
tile industry comply with requirements of the most
demanding importers.

Light industry possesed such position in polish
export to some western countries:

USA —2nd place 22.6 % of polish export
Canada - 2nd place 21.0 % of polish export
Denmark — 2 nd place 19.7 % of polish export
France —3nd place 12.5 % of polish export
Germany - 3 nd place 10.8 % of polish export
Sweden - 3nd place 10.7 % of polish export

Position of export to western countries as well as
participation in light industry, mainly textile export,
show its very important role in national economy [3].

1.3. Current situation in textile industry

Current situation of textile industry can’t be identi-
fied with general situation of national economy be-
cause textile industry as the market industry, was
involved in the market economy mechanism more
than other trades, and moreover beared the conse-
guences 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 textile industry in 1991
decreased to 90 % compared with 1989 i.e. before
starting the reform of national economy. Substantial
drop of productive potential took place in cotton
waste spinning factories and weaving-mills.

b) Production of more important goods

As aresults of lose the east market (USSR) and
annulment of custom barriers on the imported goods,
domestic production 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 influenced by recession. Production
of this industry is in its greatest part used for tech-
nical and industrial goals, not for trade. Reliable in-
dicator of industrial production is the size of produc-
tion per 1 inhabitant. In relation to 1989 decrease
was as followed (tab. 3).

This production characterised by size of cotton and
cotton-like, wool and wool-like production shows
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systematical decrease beginninig from 1975 when
the production size was the highest.

¢) Capital assets amortisation degree

The capital assets economic depreciation’s degree
in textile industry was about 56.8 % in 1991 and was
higher than in the whole industry (54.6 %). It should
be noticed that still higher capital assets economic
depreciation’s degree has textile (metric area) indus-
try — 59.9 %, while lower depreciation is in clothing
industry —38.0 %. In this respect clothing industry
is ranked among the most modern trades in Poland.
Machinery, technical equipment and tools in textile
industry are depreciated mare (75.1 %) than in in-
dustry generally (73.4 %).

Clothing industry has got at its disposal machin-
ery park depreciated in 48.7 % — what places this
industry on the first place in Poland. Capital assets
amortisation degree on 31.12.1992 on the ground of
data transmited from enterprises to Polish Textile
Industry Chamber was generally 62.2 %, buildings
and structures — 42.5 %, machinery and technical
installations — 79.6 %. Less machinery and techni-
cal tools depreciation degree then the whole of tex-
tile industry have got such industries as: silk, car-
pet, knitting and mainly (55.3 %) clothing industry.
Particulary high machinery and tools depreciation
degree exists in wool and flax industries and worsted
spinning mills. Capital assets depreciation degree
and mainly technical installations in textile industry
indicates the necessity of urgent machinery park
modernization. In case of textile industry taking into
account current availability of productivity degree,
1/3 of machinery park should be replaced in the near-
est three years. Size and assortment of domestic
textile machinery production means that about 90%
replacement of potential will have to be done bas-
ing on import of machinery and installations.

d) Making the best of production capacity

Production capacity in the whole of textile indus-
try in 1992, estimated as the average of separate
trades was about 60%. The higgest production ca-
pacity was in clothing industry — 87%, carpet indus-
try — 78% and knitting industry — 65%, and the low-
est in flax, technical products and worsted spinning
mill industries.

In 1993 (first half-year) took place the general re-
duction of production capacity but majority of con-
cerns forecasted (on the ground of various circum-
stances) improvement in this line.

e) Productivity of labour

Productivity of labour measured by value of gen-
eral income per one employed in 1993 increased in
the whole textile industry to 11.2% compared with
1992, what, after taking into account the rate of in-



Table 2 Production of basic fabric’s sorts

year 1975 1980 1985 1989 1990 1991 1992
fabrics (without raw) in meters:
cotton and cotton-like 100.0 93.0 81.7 73.5 41.0 27.4 23.0
wool and wool-like 100.0 94.4 77.7 72.2 47.2 33.3 25.0

flation in the same time, means reduction in realtion
to last year.

Table 3 Decrease of production size

year 1989 1990 1991 1992
fabrics (without raw) in meters:
cotton and cotton-like 100.0 56.0 37.5 31.5
wool and wool-like 100.0 654 64.2 34.6
Table 4 Productivity of labour per 1 person
(1991/
year 1989 1990 1991 1989)
x 100%
1) yarn
cotton and cotton-like
in thousand km of yarn 618 494 372 60.2
wool and wool-like
in thousand km of yarn 200 173 147 73.5
2) raw fabrics
cotton and cotton-like
in min m of picks 136.0 103.4 840 618
wool and wool-like
in min m of picks 542 456 347 64.0
silk and silk-like
in min m of picks 174.0 187.1 179.7 103.3

There was a real productivity of labour growth in
industries like: cotton, wool, clothing and technical
goods (tab. 4). This index characterises general pro-
ductivity in relation to the whole of textile 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) Initiatives 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 textile and clothing enterprises together
with National Australian Farmers Corporation estab-
lished first international Textile Consortium in Estern
Europe. Next 10 enterprises declared their willing-
ness of taking part at this Consortium. Thanks to
establishing of the Consortium 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 all over the country formed an

Geotextiles Producers Association. Factories of all
textile trades participate in this Association, so as
Textile Institute, and other Textile Research and
Textile Machinery Centres. The Association stimu-
lates development and production of geotextiles,
promotes their selling for buyers and designers, e.g.
for road building, collecting dangerous industrial
wastes etc.

2. Restructuralisation of textile industry

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

Some of industries are advanced in restructurisa-
tion process. There are: cotton, knitting, sitk, deco-
rative fabrics, flax and wool industries.

Programs of restructurisation were worked out by
various consulting firms, but in many cases enter-
prises prepared programs on their own. These pro-
grams are gradually introduced. Planned sizes of
restructurisation expenditures are very differantiated,
what means different grade of restructurisation, es-
pecially technical changes.

Generally speaking, planned expenditures are un-
derstated and don’t give a chance to execution of
required technical restructuring. It results from diffi-
cult financial situation in enterprises and from diffi-
culties with getting investments credits on terms
acceptable by industry. It should be mentioned that
many of the enterprises had divided restructuring
process on parts, moving bigger investment ex-
penses on next years, the most often on 1995.

2.1. Textile industry in foreign experts opinion

Boston Consulting Group worked out “Restructurisa-
tion Study for Textile and Clothing 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 April 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 %,
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— Bad quality situation in spinning factories, where
prouction is disposed to middle quality product,

— General modernisation of preparatory shops in
weaving mills is needed. It will be necessary
to replace old, not efficient looms, and techni-
cally disused gripper looms STB produced in
ex-USSR,

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

The Boston Consulting Group’s report forecast
good perspectives for exporting wool worsted fab-
rics and linen decorative an indoor fabrics. Produc-
tion and competitiveness of cotton industry products
was estimated low. This industry will require reor-
ganisation and modernisation of spinning rooms,
weaving mills and finishing departments for obtain-
ing finer and more precious fabrics. Finishing depart-
ments need complete modernisation in order to at-
tain possibility of finishing wide fabrics. Also com-
petitiveness and quality of coarse wool fabrics were
estimated low.

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

— cotton trade — 203 min USD (preparatory ma-
chinery in spinnig mils and finishing depart-
ments),

— wool trade — 105 min USD (worsted spinning
mills, dyehouses and finishing),

— flax trade 65 min USD (machinery park mod-
ernisation),

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

Confrontation of this numbers with expenses in
1985—89 points at their considerable understating.
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
April of 1991. Boston Consulting Group’s Study didn’t
include silk-decorative industry, e.g. silk, open work
(curtains and lace-making), haberdasher’s, carpet
and decorative fabrics industries.

2.2. Sector restructurisation

The textile industry sector restructuring programme
in Poland doesn’t exist. Ministry of Industry and
Trade worked out industrial policy foundations, where
the light industry (including textile) was qualified as
a higher necessity sector. The base for such esti-
mation were factors as shown:

~ criterion of unemployment neutralisation,
— low material and capital consumption,
— in little injurious to environment, high elasticity
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in adaption to market demands,

— influence on state of health (using natural raw
materials).

In light industry sector valuation was mentioned

positives as follows:

— low workforce costs and therefore price com-
petitiveness,

~ fibres use structure approximate to western
countries,

— high quality of some flax fabrics and clothes.

As the negatives were stressed:

— low production capacity considering to:

» outdeleted machinery park, mainly from ex-
Council for Mutual Economic Aid, low pro-
ductive potential exploitation degree,

* indigence of specialistic and auxiliary
installments employment overgrowth,

— stale technology, mainly in finishing 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 fibres and yarns).

On the ground of the sector trade-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 textile producers was forecasted:

— duty free import of raw materials, and machin-
ery and equipment, not produced in Poland,
— financing of restructuring activities by:
® access to foreign law interests credit lines,
e giving goverment securities on effective re-
structuring programs

» facilitations in credits for purchases and im-
ported seasonal raw material reserces (line,
cotton, wool).

2.3. Trade’s restructurisation

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

— Bielska Wetna

— tdédzka Bawetna

— todzka Wetna

— Polski Len — Lower Silesia.

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

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



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

Textile industry in the regions threatened with
structural unemployment, e.g. in t6dz, might have
chance to use preferential credits. As a result of re-
structuring the technical potential of textile industry
will be decreased. This potential will probably be
formed on the grounds of the selling possibility on
domestic and international markets.

With a view to domestic demand decrease tem-
porarily forced by economic situation of society and
forecasted export development on eastern markets,
Polish Textile Industry Chamber estimates that al-
though low degree of industry production capacity
in 1992, this potential will be maintained on the level
50—60 % of its size in 1989. There is also forecasted
that in 1994 will be initiated modernisation of the
textile industry, including all trades, which will be
suited to the directions of product (assortment) and
technological restructurisation. In this connection fin-
ishing departments and spinning mills in all trades
of textile industry will be modernised in the first suc-
cession. In the case of spinning mills it will be nec-
essary urgent equiping them with devices for
knotless yarn linking (splicers). Weaving mills in all
of the trades will be modernized in the second suc-
cession because don't hinder from modernising and
production quality increasing.

The important problem of productivity increasing
will be on the second plan because of remaining real
employment more than 20% higher as standard.

Achievement of the textile industry restructuring
plans will not demand expenses for industrial build-
ings. It should be mentioned that there are not exist
ecological limitations for continuation of textile indus-
try running in Poland but the problem of industrial
wastes till now neglected should be dissolved.

Cotton trade enterprises of the £6dz region car-
ried on restructuring programs for 14 enterprises.

The first stage comprised 1992 and | half of 1993
year. In assumption of the first stage 20—40% re-
duction of production divisions, decreasing enter-
prises to small one, more efficient. Reduction of en-
terprises properties and dividing some of large en-
terprises to small one, more efficient. Reduction of
enterprises properties — 44 % including buildings and
edificies — 45 %, machinery and installations —15%,
reserves —13% was a result of these activities. Jointly
were backed out of production 1400 engines, what
caused decreasing of production capacity: in the
spinning mills — 41%, in waving rooms —44 % and
in finishing 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 min zl anually by decreasing of the real
estate taxes and costs of energy used. Initial condi-
tions for integrating the enterprises in holding were
created. After the first succesful effects was seen
lack of consequence in realisation of the restructur-
ing assumptions in last months of 1993.

In the 2nd stage of restructuring, basin on consult-
ing firm assumptions, cotton enterprises should par-
ticipate in association and create of a holding
“Lé6dzka Bawetna,. 10 of 16 enterprises declared
participation but actually only 6 of them are decided
to found the holding.

From the worked out initial assumptions, arises
performance improvement of these 6 enterprises
have possibility to accede to the holding later.

Flax trade like other trades undertakes restructur-
ing activities struggling with the same difficulties,
however there exists particular situation, in addition.
There are combined problems of the flax industry,
retteries and flax planters.

Industry and Trade Ministry recognized the neces-
sity of working up to sector research of the flax trade
— in February 1992 initial study was done. It was no-
ticed that flax trade has a big chance of development
particulary as a result of existing (in considerable
range) domestic material resources. There are pos-
sibilities to continue and develop production for ex-
port. Six enterprises were initially selected to form
flax industry consortium with help of PHARE and
UNIDO funds. On the turn of 1992 restructuring pro-
grams were finished however many enterprises af-
ter finishing program works are still in cooperation
with consulting firms.

In order to retrieving a solvency the enterprises
began judicial proceedings with beneficial results.

The serious problem still remains is rebuilding of
domestic raw material base.

In the Lower Silesia region was taken a trial to
setting up organisation of enterprises with participa-
tion of Western Bank in Wroclaw. The intention is to
create Industrial — Capital Group in the Lower Si-
lesia.

Bielska Welna is known on the world markets from
XIX century. The crash was univocally 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 mills
building (TP Merilana, TP Bewelana) made worse
anyway difficult situation in this enterprises. This is
why such enterprises as: TP Rytex, Bielska Dzianina,
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TP Bewelana are in liquidation. Eight of Bielska
Wetna enterprises signed restructurisation agreement
with Regional Development Agency in September
1992. It came into being nobody satisfying pro-
gramme of setting up Economics Interests Common-
wealth “Bielska Wetna,. The process of creating the
holding is estimated for few years. For this period
the enterprises can go through the restructuring
stage and proprietary transformations. Financial re-
sources are not determinated univocally.

Bielska and t.6dyka Wetna have the same or near-
ing problems. £édzka Wetna includes 11 working
enterprises and 4 in liquidation. The situation is more
difficult than in Bielsko because significant part of
its export couldn’t be sold to its previous markets in
ex-USSR, China, Irak or Korea. Production for mili-
tary services has also decreased. There are em-
ployed about 8 000 workers who make wool fabrics
in amount of 32% compared with the 1985 produc-
tion. The program of restructuring in holding form for
8 enterprises is worked out similar to Bielsko.

3. Conditions of reduction the recession
in textile enterprises

Textile industry which have at its disposal enor-
mous productive potential representing technical and
technological level which gives the possibility for
production of goods suited to the quality 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-
tile industry maintained capability to futher function-
ing in the new economic conditions. There were re-
alized restructuring processes and proprietary trans-
formations in such a way that it can be one of the
most efficient of Polish industry branches in particular
conditions.

The considerations of textile environment in the
subject of way out of the crisis went beyond the stage
of discussions and fruited with thew number of propo-
sition partly introduced to industrial practice.

The VIII Congress of Polish Textile Engineers As-
sociation proposed such a conditions of overcoming
the recession in the textile 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 competitiveness there is
necessary to replace 1/3 of textile industy produc-
tive potential in next 3—5 years. Textile industry in
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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 90 %
import of textile 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 efficient activity impossible for
them. The Congress concludes that textile industry
should be recognized as threaten with liquidation for
technical and economical reasons in all regions of
Poland. In connection with this, judicial proceedings
(based on financial restructuring of enterprises and
banks Act dated 3rd Feb 1993) should be simplified
to the highest degree, so, it would be possible to use
it in greater number of enterprises and to treat in the
similar way all creditors and so as to use in greater
range means on this purpose.

3.3. Custom policy

Custom policy should be favour to promote Polish
textile industry. Import customs duties for raw ma-
terials semi-processed products and machinery
which are not produced in Poland or short-balanced
should be adjourned till the end of 1995. Import sums
for textiles produced in Poland in sufficient quanti-
ties and assortment should be also introduced.

3.4. Restructuring of industry

Sector, regional and separate enterprises textile
industry restructuring should be accorded with
goverment industrial policy.

The Congress recognizes that domestic request on
textiles should be satisfied by own industy in 80 %,
furthermore this industry should export over 30 % of
its production. Accepting this numbers makes close
the Polish national economy industrial structure to
the one in highly industrialised countries. Restruc-
turing of textile industry enterprises must be financed
form preferential long-term credits guaranted by In-
dustrial Development Agency Co. Ltd. or by Minis-
try of Industry and Trade.

3.5. Retrieval of eastern market

Particular matter for the whole of national economy
is the retrieval of the eastern market for Polish ex-
port. Textile industry is very interested in this mat-
ter because of long—term tradition in production
goods for this market.

Textile industry expects that this matter will get



adequate significance with international economic
agreements.

3.6. Polish 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.
Propositions of solving that problems were pre-

sented on frequent occasions by industrial enter-

prises, trade unions and economic organisations

icluding Polish Textile Industry Chamber.

Delaying of proposed solutions conduces to futher
aggravation of the situation in textile enterprises.
Transformation processes in textile enterprises are
too slow, what is a result of lack of decisions and
existing law condititions.
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Programy restrukturalizacie
textilného priemyslu v Pol'sku

S. Szumpich, Beskidski

Institut Tekstylny, Bielsko—Biafa, Poland

Textilny priemysel ma v Polsku dlha tradiciu.
Z hladiska objemu hrubého produktu sa v rebricku
priemyselnych odvetvi radi na 7.miesto. K dominant-
nym oblastiam patri spracovanie baviny, viny a lanu.

Textilny priemysel bol vyrazne postihnuty désled-
kami hibokej recesie, sp6sobenej nielen poklesom
dopytu po textilnych vyrobkoch a stratou vychodo-
eurépskych trhov, ale aj neopodstatrienym
a nekontrolovatelnym importom textilného tovaru zo
zahranicia. Hospodarska reforma spdsobila vazne
sociadlne problémy, najma v oblastiach s vysokou
koncentraciou textilného priemysilu.

Polsky textilny priemysel je zavisly na dovoze
strojov i surovin. Podstatna Cast produkcie je uréena
na export. Napriek pomerne zastaralému strojovému
parku je technologicka Uroven vyroby dobra a kvalita
tovaru zodpoveda poziadavkam odberatelov.

V dosledku hospodarskej reformy doslo k podstat-
nému poklesu produkcie. Mnohé textilné podniky sa
v3ak pruzne zorientovali a zacali iniciativne hladat
moznost realizacie vyroby v novych podmienkach
trhového mechanizmu. Programy restrukturalizacie
boli vypracované po déslednej analyze v spolupréaci
so zahrani¢nymi poradenskymi firmami. Programy

mapuju sucasny stav, stanovuju ekonomicku
stratégiu odvetvia a zakladné smerovanie investicii.
Predpovedaju sa sfubné perspektivy exportu textilii
z ¢esanych priadzi, textilii z lanu a bytového textilu.
Nevyhnutny predpoklad dalSieho rozvoja je moderni-
zacia pradiarni a zoSlachtovni, zvySenie kvality
a konkurencieschopnosti  textiinych  vyrobkov.
Potrebné investicie boli vy&islené na cca 1 miliardu
USD. Viaceré regionalne programy restrukturalizacie,
vypracované pre oblasti s najva¢sou koncentraciou
textiiného priemyslu, su financované zfondov
PHARE.

Restrukturalizacia bavinarskych a lanarskych
podnikov predpoklada racionalnu redukciu kapacit
a neefektivnych vyrob, modernizaciu technologického
vybavenia, znizenie vyrobnych nakladov, rozdelenie
niektorych velkych podnikov na mensie, efektivnejSie
zavody. Restrukturalizacia textilného priemyslu musi
byt financovana z preferencnych dlhodobych uverov
garantovanych Statom. Proces transformacie spo-
maluje nepruzné zakonodarstvo. Polsky textilny
priemysel ma predpoklady pre dalsi rozvoj v novych
ekonomickych podmienkach.
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Problems of heavy metals in effluents from wool industry

I. Uhrina

Research Institute for Textile Chemistry, Zilina, Slovak Republic

The paper reviews some possibilities 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 clarifi-
cation with anorganic flocculants and ion exchange process.

Der Autor untersucht die Méglichkeiten zur Erniedrigung des Gehaltes an Schwermetallen (Cr
und Cu) in Abwéssern, die vor allem in der Wollfarberei und in der Produktion von elektroleithdhigen
Fasern entstehen. Er flhrt praktische Kenntnisse aus der Beseitigung von diesen Metallen aus
Abwdéssern durch chemische Klarung mit organischen Flokulanten und lonex—Technologien an.

B cratse PACCMOTPENLI BO3MOXHOCTY NOHNMAKEHN COACPXANNA THAEILIX MCTaJINIOB (BV 14l BI[) B CTOYNLIX
BO/aX U3 KpaHiCcHusa UIepcTr U NPpoON3BOACTRA 3JIEKTPONPOBO IUIMX BOMOKOH. n])VIBGJ]GHI)l NpaKTUYCCKUC
3HAHUA O YIANCIHUU B3TUX METANIOB U3 CTOYULIX BOJ XUMUUYCCKOW ](O«'.ll‘yﬂ)ll,[l/lﬂﬁl C IpUMeEHENUeMm
AHOprannvuecKkmx (DJ'IOK)’JUHITOB U MOHOOOMEHHBIMU TEXIOTOTUAMHU.

Autor ¢€lanku rozobera moznosti zniZzenia obsahu tazkych kovov (Cr a Cu) v odpadovych vodach
vznikajlcich najma pri farbeni viny a pri vyrobe elektrovodivych viaken. Uvadza praktické poznatky
z odstranovania tychto kovov v odpadovych vodach chemickym Cirenim anorganickymi flokulantami

a ionexovymi technoldgiami.

1.Introduction

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

Chromium dyes keep their significance up to now
because of excellent coloristic properties 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-
fluents. It is necessary to emphasize that Cr®" has
a strong carcinogenic effect and that is why its dis-
charge to effluents is undesirable.

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

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

Chromium can be present in the effluents from wool
dyeing in the form of trivalent cation, chromate or
dichromate anion. The trivalent form is stable on
usual conditions. The trivalent chromium is soluble
in acid medium, but it undergoes hydrolysis and
separates as insoluble chromium trihydroxide in neu-
tral and alkaline medium. Hexavalent chromium is
stable only in waters containing no reducing sub-
stances, otherwise it reduces to a trivalent form. It
is present in acid solutions as dichromate anion, in
neutral and alkaline medium as chromate anion.

Quantity of chromium in the effluents (exhausted
dye baths) depends on concentration of dichromate
in chroming process, on pH value of the bath and
additives (auxiliaries) used.

2.1. Reduction of chromium content in effluents

In general, there are two technically feasible ways
to reduce chromium content in the effluents:

— modification of dyeing and chroming technol-

ogy

— application of technologies for treatment of

separated effluents containing chromium.

The first possibility is more interesting from the
environmental point of view. Some possibilities of
chroming with reduced quantity of dichromate at
certain pH value of the bath or with addition of vari-



ous compounds to chroming bath are well-known.
Technologists are working in this field to protect
environment from chromium present in the effluents
because all possibilities have not been exhausted
up to now. Research is focusing on reduction of
chromium quantity used via direct intervention to the
technology. It is appropriate to replace chromium dye
with another kind of dye (metal complex dye 1: 2
etc.) if possible from coloristic point of view regard-
ing requested dye fastness.

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

2.1.1. Clarification with anorganic coagulants

Anorganic coagulants e.g. FeCl;, FeSO,, Al,(SO,);
are capable to reduce content of chromium in the
effluents very effectively. Effluents from wool dye-
ing can be clarified together with other effiuents. Lig-
uid sludge must be dehydrated and dumped on
a dump of respective building class because owing
to chromium content, this sludge can not be used in
other applications. In some cases when the effluents
from dyeing deteriorate substantially the quality of
other effluents and this way influence adversely com-
position of arising sludge, which can not then be used
e.g. for fertilizer preparation, it is favourable to im-
plement a technology of separated clarification of
effluents from wool dyeing. The technology enables
to reduce quantity of sludge to be dumped or the
sludge can be used in non-ferrous metal works to
recover chromium.

2.1.2. Precipitating procedures

Precipitating procedures in alkaline medium are
used to remove trivalent chromium from the efflu-
ents in the form of separatable chromium tri-
hydroxide. To remove all chromium from the effiu-
ents it is necessary to convert Cr® to Cr** via reduc-
tion in acid medium before precipitation of chromium
trihydroxide. Precipitating reactions are feasible with
difficulty in a case of low chromium concentration in
the effluents.

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
substantially higher concentration 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 effluents
from wool processing

The effluents from wool processing are
contaiminated with copper released in the process
of manufacture of electroconductive wool fibres.
Copper can be eliminated by chemical clarification
procedures or those using ion exchangers. Clarifi-
cation of separated effluents with anorganic
flocculants is the most advantageous method from
practical economical point of view. Rather small
quantity 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 effluents from wool processing

4.1. Removal of chromium from the effluents

A project for reduction of Cr content in the efflu-
ents was conducted to solve problems of a wool
processing plant discharging daily cca 100 m® of ef-
fluents from wool dyeing with alizarinchrome dye-
stuffs. Our research focused on reduction of residual
content of chromium in the effluents to max. 0,2
mg.I”" because final sedimentation is to take place
in a biological water purification plant. The content
of chromium in exhausted dye liquors and rinsing
baths varied in the range from 60 mg.I"'(exhausted
dye liquor) to 3 mg.I"'(the second rinsing bath). The
chromium concentration varied after water accumu-
lation in the range from 20 to 25 mg.l™', substantially
hexavalent chromium was concerned.

The chromium content varied after mixing with ef-
fluents from other finishing processes in the range
from 0,012 to 1,52 mg.I"". The mentioned quantity
of chromium was removed effectively in mechanical
and chemical water purification plant by clarification
with anorganic flocculants (ferrous sulphate and
lime). The decisive quantity of chromium got to the
chemical sludge where content of chromium varied
in the range from 440 to 2 600 mg.kg™'of dry sub-
stance of the sludge. The sludge could not be used
for preparation of industrial fertilizers because of
quantity of chromium determined in the sludge (CSN
46573 — Industrial fertilizers). This is reason why
separated purification of effluents from dyeing by all
mentioned methods was examined.

Laboratory tests of chromium precipitation in the
effluents showed a low efficiency of chromium re-
moval and results of these tests practically excluded
application of precipitating method.

A very good efficiency of chromium removal was
achieved using chemical clarification of separated
effluents with ferrous sulphate. However a dis-
advantage was generation of liquid sludge with high
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content of iron. No suitable application possibilities
were found for this sludge and it was necessary to
dispose it on a dumping site of respective building
class.

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

Suitability of various types of anion and cation
exchanger fillings (e.g. Amberlit, Wofatit, 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 Cr®* to Cr®"
was observed in this case. The efficiency of chro-
mium capture exceeded 85 % in both cases. The
highest efficiency was achieved in the case of com-
bination of anion exchanger, cation exchanger and
chelating cation exchanger. The efficiency highly
exceeded 90% in this case. A disvatage of chromium
capture on ion exchangers (especially on anion ex-
changers) was fouling the column by residual dye-
stuff and solids. Introduction of sand filter and filter
with active coal bed helped to achieve positive re-
sults.

In the case of implementiation system of chromium
capture on anion exchanger it is possible to think of
CrOZ recovery, in the case of application of anion
and cation exchanger it is possible to think of pre-
cipitation of Cr(OH); from eluate and its application
in non-ferrous metal works. In spite of very good
results of chromium capture from the effluents us-
ing ion exchanger technology high investment costs
slow down putting it into operation.
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Fig. 1

4.2. Removal of copper from the effluents

Chemical clarification as well as ion exchanger
technology can be used to remove copper from the
effluents. Our research focused on a process of
chemical clarification with anorganic and organic
flocculants because of low investment costs, fast
installation of the technology and good results of
copper elimination.

Treatment of effluents from finishing apparatus (40
m®) and scouring baths (36 m®) was carried out this
way in the wool processing plant daily. Technologi-
cal assembly consisted of clarification tanks, stirrers,
transfer pumps and preparatory tanks. Adequate
quantity of ferric coagulant was admixtured to the
effluents tanked to the clarification reservoir, pH of
the effluents was altered using NaOH. Finally organic
flocculant Praestol was fed to the effluents. Sludge
floccule was left to sediment after intimate mixing the
volume of clarification tank. Purified effluent was then
discharged to the rest of effluents.

Results obtained show that good efficiency of re-
moval of copper from the effluents was achieved via
treatment by clarification method. The effluents from
finishing of fibres with copper contained cca 1 mg
Cu.I" before clarification, the content of copper in the
effluents was reduced after clarification to max. 0,5
mg.I™".

Even better efficiency of copper removal was
achieved by clarification of effluents from scouring
of finished fibres. The efficiency of clarification bet-
ter than 95 % was achieved in clarification of efflu-
ents from scouring. The content of copper was re-
duced from 50 mg to 1 mg.I"". The effluents from
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Technological scheme of chromium content reduction in the effluents from wool dyeing with alizarin chrome dyes: 1 — de-

tention reservoir, 2 — sand filter, 3 — filter with active coal, 4 — anion-exchanger columns, 5 — detention reservoir for eluate,
6 — precipitation tank, 7 —concentration of Cr(OH),, 8 — dewatering of Cr(OH),;, 9 — accumulation of dewatered Cr(OH),, 10
- feeding tank for NaOH, 11 - feeding tank for H,SO, and Na,S,0;,12 — feeding tank for l{\laOH, +0V = sewage disposal

plant

108



scouring were evaluated from the point of view of
toxicity on bacteria of activated sludge. Results ob-
tained show that the effluents diluted in ratio 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 dilution 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 reliable results of
removing the heavy metals from effluents. However
a more interesting and efficient way is modification
of technologies aimed at reduction of pollution with
heavy metals.

Problematika tazkych kovov
v odpadovych vodach vinarskeho priemysiu

l. Uhrina

Vyskumny Ustav textilnej chémie, Zilina, Slovenské republika

Odpadové vody vznikajuce pri spracovani viny su
charakteristické vysokym obsahom extrahovatelnych
latok z prania potnej viny (lanolin) a obsahom
chromu, ktory sa do odpadovych voéd dostava
z farbenia viny chrémovymi farbivami.

Chrémové farbiva, aj napriek tomu,ze st zdrojom
chromu v OV, si dodnes udrzuji vyznamné
postavenie vdaka ich vybornym koloristickym
vlastnostiam. Ich hlavnou nevyhodou je nutnost
pouzitia dichrémanu na vytvorenie stabilného
komplexu chromu, ktory zabezpe€i vdazbu medzi
farbivom a vinou. Nespotrebovany dichroman po
farbeni odchadza do odpadovych véd. Pritom je
potrebné zdéraznit, ze Cr® ma silny karcinogénny
ucinok a preto jeho vypustanie do OV je neziaduce.

Okrem chromu sa zo Specidlnych technolégii mozu
vo vinarskych odpadovych vodach objavit aj iné
tazké kovy. Takymto zdrojom tazkych kovov
v odpadovych vodach su tiez technolégie vyroby
elektrovodivych vlakien. V tychto technolégiach sa
pouzivaju mednaté soli, ktorych nespotrebovana ¢ast
sa dostava do odpadovych vod. Dalsia ¢ast medi sa
dostava do OV pri prani elektrovodivych vlakien, pri
ktorom dochadza k uvolfiovaniu medi viazanej na
povrchu vlakien len slabymi fyzikalnymi silami.

Technoldgia farbenia viny a vyroby elektrovodivych
vlakien su hlavnymi zdrojmi taZzkych kovov, ktoré je
z OV potrebné odstranit.

Chrém, pritomny v odpadovych vodéch z farbenia
viny, méze byt vo forme trojmocného katiénu alebo
chrémanového resp. dichrémanového anidnu.
Trojmocna forma je v beznych podmienkach stabilna.

V kyslom prostredi je trojmocny chrém rozpustny,
v neutralnom a alkalickom prostredi podlieha
hydrolyze a vylu€uje sa ako nerozpustny hydroxid
chromity. Sestmocny chrém je stabilny len vo vodach
neobsahujucich redukéné latky, inak sa redukuje sa
trojmocnu formu. V kyslych roztokoch je pritomny ako
dichromanovy anion, v neutrdlnom a zasaditom
prostredi ako chrémanovy anion.

Mnozstvo chrému v odpadovych vodach (vycerpa-
né farbiace kupele) zavisi od koncentracie di-
chromanu pri chrémovani, od pH kupela a pridavku
pomocnych chemikalii.

Znizenie obsahu chromu v OV je technicky reali-
zovatelné v podstate dvomi spésobmi:

— uprava technolégie farbenia a chromovania
— Cistiarenské technoldgie separovanych OV
zatazenych chromom.

ZaujimavejSia z hfadiska ekoldgie a odpadového
hospodarstva je prva moznost. SU zname moznosti
chrémovania pri urcitom pH za pouzitia menSieho
mnozstva dvojchromanu alebo za pridavku réznych
zlt€enin do chromovacieho kupela. V tejto oblasti sa
zatial eSte nevycerpali vSetky moznosti rieSenia a je
vecou technolégov, aby nasli dalSie moznosti, ako
znizit mnozstvo pouzivaného chrému priamo
zasahmi do technolégie. V pripadoch kedy je to
z koloristického hladiska a z hladiska dosahovanych
stalosti mozné, je vhodné nahradit chromové farbiva
inym druhom farbiv (kovokoplexom 1 : 2 a pod.).

Druhou moznostou, ktord vyrazne znizuje obsah
chromu v odpadovych vodach, st Cistiarenské
technologie.
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Med do vinarskych OV sa dostava pri vyrobe
elektrovodivych vinenych viakien. Jej odstrénenie je
mozné chemickym &irenim alebo ionexovymi techno-
I6giami. Z praktického ekonomického hladiska je naj-
vyhodnejSie vyuzit d&irenie separovanych OV
anorganickymi flokulantami.

Vyuzitie €irenia na odstrafovanie medi z OV je
podporené tvorbou malého mnozstva kalu s pomerne

110

vysokym obsahom medi, ktory je mozné nasledne
vyuzit ako druhotnu surovinu v kovo— hutéch.
RieSenie problematiky tazkych kovov vo vinarskych
OV nie je jednoduché. Uvedené technoldgie
umoziuju dosiahnut solidne vysledky vich
odstranovani. ZaujimavejSou a aj efektivnejSou
cestou je vSak uprava technolégii zamerana na
minimalizaciu znecistenia OV tazkymi kovmi.



Z VEDECKOVYSKUMNYCH A VYVOJOVYCH PRACOVISK

Vymedzenie postavenia SKTC-119 v slovenskom
narodnom akreditaénom systéme

M. Pollak

Vyskumny ustav textilnej chémie, §. p. Zilina, Slovenska republika

Statna skusobfia SKTC-119 — Vyskumny Ustav
textiinej chémie, $tatny podnik, Zilina je v celom
systéme Statneho skiuSobnictva v SR zatial posled-
nym ohnivkom v retazi §tatnych skiSobni s oznace-
nim SKTC. Pritom nie je mozné povedat, Ze Ustav
patri medzi organizacie ¢o do veku, sktsenosti
a rozsahu posobnosti medzi najmladsie. VUTCH §. p.
ma za sebou histdriu takmer Stvristoroéného aktiv-
neho pdsobenia v oblasti technologického vyskumu
a vyvoja. Bol zalozeny v roku 1970 a ako Statny
podnik bol zriadeny 1. 7. 1989. Nosnym programom
¢innosti od jeho zalozenia bol vyskum a vyvoj pre
textilny priemysel a odvetvie textilnej chémie.

Jednou z kfu¢ovych c&innosti, ktoré pracovnici
§. p. VUTCH vykonavaju, je aj skusobnictvo v Spe-
cializovanych oblastiach. Postupne boli vybudované
technické laboratoria na zodpovedajlcej Standardne;j
urovni, vyvinuli sa nové skiSobné metodiky a v
primeranom rozsahu bola vykonavana aj normali-
zacna ¢innost.

Po rozdeleni CSFR a podstatnom obmedzeni, resp.
takmer likvidacii skuSobnych kapacit v SR,
bezprostredne koreSpondujucich s predmetom
ginnosti §. p. VUTCH, podstatne vzrastol vyznam
skusobnych kapacit zachovanych v tejto vyskumno-
vyvojovej organizacii. VUTCH, §. p. Zilina zostal
v oblasti textilu, textilnej chémie, Ciastocne aj
textiiného strojarenstva, ekolégie spotrebného
priemyslu a vedecko-technickych informacii
v uvedenych oblastiach, jedinym pracoviskom podob-
ného zamerania v ramci Slovenskej republiky.

Pre vykon skiSobnictva je v rdmci ustavu vycle-
neny samostatny Utvar-divizia skiSobnych laboratorii,
vykonavajuci skdsanie, hodnotenie, normalizaéna,
expertiznu ¢innost a poradenstvo v nasledovnych
oblastiach:

1. laboratérium Specialnych Uprav a hodnotenia
priemyselnych pomocnych prostriedkov
— fyzikdlno-chemické rozbory a hodnotenie
priemyselnych pomocnych prostriedkov, pracich
a Cistiacich pripravkov a tenzidov, sku3anie
odolnosti textilnych a polymérnych materidlov voci

u€inkom mikroorganizmov (plesne, huby, kvasin-
ky, baktérie), hodnotenie horfavosti textilii, stano-
venie spdsobu udrzby textilnych vyrobkov
a symbolov pre ich oSetrovanie

2. laboratorium koloristiky
— skuSanie stalosti vyfarbenia a tlace textilnych
vyrobkov v rozsahu normy ISO 105, hodnotenie
vplyvu priemyselnych pomocnych prostriedkov na
koloristické vlastnosti textilnych vyrobkov
a hodnotenie kvality textilnych farbiv a pigmentov

3. laboratdrium zivotného a pracovného prostredia
— kvalitativne a kvantitativne stanovenie chemic-
kych Skodlivin v tuhych, kvapalnych a plynnych
priemyselnych odpadoch a vo volnom ovzdusi,
analyza odpadovych vdd, stanovenie biologickej
rozlozitelnosti a toxicity chemickych vyrobkov na
baktérie a semena horcice

4. laboratorium hodnotenia textilnych materialov
— sku$anie, hodnotenie a rozbory vsetkych
druhov ploSnych, priestorovych a dlzkovych
textilii, vratane konfekénych vyrobkov, bytového
textilu a technickych textilii.

V priebehu roka 1993 boli tieto laboratoria
podrobené akreditatnému a §. p. VUTCH Zilina
autorizacnému procesu. V zavere roka vymermi
UNMS SR &. 36/93 a &. 37/93 bolo §. p. VUTCH
Zilina udelené opravnenie pre vykon $tatneho
skuSobnictva ako Statnej skadobni SKTC-119.
Osvedéenim UNMS SR ¢&. 022/93 bola divizia
ska$obnych laboratérii akreditovana, ¢im ziskala
opravnenie pouzivat oznacenie ,Statom akreditované
labaratorium®.

Vykon SKTC-119 sa vztahuje na povinné
hodnotenie a schvalovanie mydlovych viociek,
mydlovych a ostatnych pracich prostriedkov,
bezpecnostnych taznych a poziarnych lan,
zachrannych pasov a banskych vetracich lanovych
lutni.

V oblasti nepovinného hodnotenia, schvalovania
a certifikacie je vykon $tatnej skiSobne zamerany na
takmer kompletnu $kalu textilnych vyrobkov (plosné
a dizkové textilné a pletené vyrobky, vrchné a
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spodné osatenie, postelnu bielizeri, odevy pre
$portovanie a volny ¢as, bytové textilie, technické
textilie, Gzitkové predmety =z textilu atd.),
priemyselnych pomocnych prostriedkov, farbiv a
organickych pigmentov na textilie a vldkna, tenzidov
(vratane priemyselnych), prostriedkov na namacanie,
plakanie, zmékcovanie vody, Cistiacich prostriedkov
atd.

Zmyslom hodnotenia, sku$ania a certifikacie

uvedenych vyrobkov je ochrana vyrobcov,
obchodnych organizacii a firiem, ale hlavne
spotrebitelov  pred nekvalitnymi  vyrobkami.

Tuzemsky trh je v su¢asnosti presyteny nekvalitnymi
vyrobkami spotrebného charakteru. Jednou z pricin
je aj pomerne slaba aktivita vo sfére skusania,
hodnotenia a kontroly kvality vyrobkov spotrebného
priemyslu. Je v osobnom zaujme spotrebitelov i
obchodnych firiem, aby pozadovali od vyrobcov
oznacenie vyrobkov atestom kvality, vystaveny
Statnou skusobnou SKTC-119.

Dal$im zamerom pracovnikov SKTC-119 je
realizovat v ¢o najkratSej dobe akreditaciu vybranych
skuSobnych metodik na medzinarodnej urovni.
Akreditacia sa tyka hodnotenia humanoekologickych
vlastnosti textilii (pH, obsah volného a Ciastoéne
uvolnitelného formaldehydu, obsah fazkych kovov,
aromatickych uhlovodikov, PCP, karcinogénnych
farbiv, stalosti vyfarbenia pri otere, v slinach a pote
a zmyslove testy) podla predpisov a metodik
zavedenych v EU. Vysledkom by malo byt zapojenie
SKTC-119 do medzinarodného systému EKO-TEX
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STANDARD 100, ktorého jednym z garantov je aj
Rakusky textilny institat OTI Vieden. EKO-TEX
Standard 100 je medzinarodne uzndvand znacka pre
oznacenie textilnych vyrobkov s minimalnym, resp.
malym obsahom latok, ktoré by potenciadlne boli
schopné ohrozit zdravie uzivatela.

Délezitou Glohou je tiez Uspesné zavrSenie procesu
povinnej a nepovinnej certifikacie vyrobkov v SR
podla noriem EN 45000. Aj tu chce SKTC-119 zohrat
vyznamnl ulohu. Vedenie §. p. VUTCH Zilina
systematicky a désledne vytvara podmienky pre
udelenie akreditacie a autorizacie na vyrobkov
certifikaciu v SKTC-119 od UNMS SR.

Zakladnymi aktivitami v ¢innosti SKTC-119 pre
oblast skasSania, certifikacie a Uspesné zavrSenie
procesu akreditacie a autorizacie na medzinarodnej
Grovni sa stali normy radu ISO 9000 a EN 45000.
Tak postupna akceptacia umoznila skasobni okrem
iného nadviazat aj uzku spolupracu s medzinarodnou
spolocnostou SGS Svajciarsko a jej prostrednictvom
zaclenenie SKTC-119 do systému zahriajuceho cca
130 laboratdrii vo viac ako 140 krajindch sveta, ktoré
sa podielaju na hodnoteni kvality vyrobkov, okrem
iného aj pre vyvoz do Ruska, kde ma SGS
vynimo¢&né postavenie.

_ Postupnou, ciefavedomou Cinnostou pracovnikov
Statnej skusobne SKTC-119 vo Vyskumnom ustave
textilnej chémie §. p. v Ziline je snaha smerujlica
jednoznacne ku zvySeniu kvality slovenskych
vyrobkov, zvyS$eniu ich medzinarodnej prestize a
lepSej, ale hiavne ddslednejSej ochrane spotrebitela.



INSTITUTE OF CHEMICAL FIBRES
ESTABLISHED IN 1952

The Institute of Chemical Fibres specializes in
scientific and technological research in natural and
synthetic polymers and man-made fibres, including
among others, the following:

— madification of natural polymers and their
utilizations, e.g. cellulose, lignin, chitin, chitosan,
starch, collagen, protein, alginates, etc.;

— classical, modified and new generation man-made
fibres manufactured from natural and synthetic poly-
mers such as cellulose carbamate, chitosan,
polyamide, polyacrylonitrile, polyester and
polypropylene;

— special fibres and fibrous materials such as car-
bon, hollow fibres from different polymers, fibres and
fibrous materials for medicine, agriculture and tech-
nics;

— biotechnology methods for synthesis and process-
ing of polymers and fibres;

— biodegradable polymers and fibres and their ap-
plications in medicine and agriculture;

— alternative technologies of cellulose fibres such
as cellulose fibres made from cellulose carbamate;
— ultrafiltration processes and equipment;

— utilization of polymeric wastes and by-products;
— use of special polymeric materials for environmen-
tal protection.

The Institute of Chemical Fibres offers:

— new technologies based on own research as well
as in cooperation with other Polish and foreing re-
search centers and companies;

— improvements for existing technologies;

— technologies and techniques in laboratory scale
and up-scaling to commercial units.

The Institute of Chemical Fibres provides serv-
ices in:

— metrological analyses;
— physical-chemical analyses e.g. gel permeation
chromatography for synthetic and natural polymers;

— new methods for technological process inspec-
tion and control;

— scientific, technical, standardization and patent
information;

— biodegradation tests for polymers;

— elaboration of standards, including 1ISO standards.

The Institute of Chemical Fibres also offers pro-
duction and delivery of specialty products, for exam-
ple:

— PAN precursors far carbon fibres;

— carbon fibres for medical applications, especially
sutures and artifical ligaments;

— silver coated, conductive PA fibres;

— PA, PE, PP monofilaments up to 1 mm in diam-
eter;

— PAN, PSf hollow fibres for ultrafiltration modulus
and equipment for application in the food industry,
especially dairies;

— granulated copolyamides;

— synthetic resins and glues for applications in the
joinary and in civil engineering.

The Institute of Chemical Fibres publish a peri-
odical journal “Wlékna Chemiczne” as well as coop-
erates with Texprogress Co. in the publication of
“Fibres and Textiles in Eastern Europe”.

The Institute Chemical Fibres maintains wide
contacts and cooperates with research centers, uni-
versities and industry in Poland and in many others
countries like Czech, Finland, France, Germany,
Great Britain, Hungary, ltaly, Netherlands, Norway,
Russia, Slovakia, Sweden, Ukraina, USA and Japan.

The Institute of Chemical Fibres participates in
international research programmes like the European
Scientific Programmes EUREKA.

At the 41st World Fair for Invention — “Brussels
Eureka '92" the Institute of Chemical Fibres was
awarded the “Gold Medal” for the technology for
manufacturing of fibre-grade cellulose carbamate.
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SYMPOZIA — KONFERENCIE

SUCASNY VYVOJ CHEMICKYCH VLAKIEN
PRE TECHNICKE APLIKACIE
A BYTOVE TEXTILIE

Marcinéin A., Hodul P., Zemanova E.

Chemickotechnologicka fakulta STU, Radlinského 9, 812 37 Bratislava, Slovenska republika

uvobD

Sucasny rozvoj chemickych vldkien vo svete je
orientovany na niekolko zakladnych oblasti a je
vysledkom najmé& mnozstva novych poznatkov
z chémie a technoldgie polymérnych materidlov,
komerénych skusenosti a poznatkov vyznamnych
producentov vlakien, vyvoja v textile a odevnictve
a v bytovom textile, najma z aspektu novych technic-
kych textilii a kompozitnych materidlov.

K zakladnym zameraniam, ktoré sa frekventova-
nejSie objavuju v odborne;j literatire a na vyznam-
nych konferenciach patria najma:

1. Vyvoj jemnych, velmi jemnych a superjemnych
vladkien — mikrovidkien

2. Multikomponentné, heterofilné vlidkna a najmé
bikomponentné vlakna

3. Vyvoj vidkien so zlepSenymi a vysokymi mecha-
nicko-fyzikalnymi vlastnostami na baze klasickych
syntetickych polymérov

4. Vidkna na baze LC plnearomatizovanych poly-
mérov a uhlikové viakna

5. Modifikacné postupy polyméru a vidkien pomocou
aditiv

6. Celuldzové vlakna pripravené bezsirouhlikovym
postupom

7. Vyvoj novych postupov z hladiska strojno-techno-
logického

V tomto prispevku chceme poukézat najmi na
vyvoj vldkien heterofilnych, vldkien so zlepsenymi
mechanicko-fyzikalnymi vlastnostami a na niektoré
modifikacné postupy pri priprave vldkien so $pecial-
nymi vlastnostami, tak ako boli tieto smery prezento-
vané na konferencii 32. Internationale Chemiefaser-
tagung v Dornbirne 1993. Taktiez na sucasny vyvoj
vidkien a vléknitych materidlov v Slovenskej
republike.

Heterofilné vlakna [1—5]

Tento pojem zaviedla fa ICI pre bikomponentné
vlakna. VSeobecne su to vidkna z dvoch a viac
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polymérov. Zd4 sa byt, Ze pojem je velmi vystizny
amdze v kratkom case rozsirit technicky vidkna-
rensky slovnik. Heterofilné vlakna predstavujd
nekonecéné alebo strizové vlakna tvorené najcastejSie
dvoma polymérmi typu jadro-plast (J/P), bok-bok
(B/B), prechodny typ — excentricky ulozené jadro
(ExJ/P). NajCastejSie vyuzitie tychto vlakien je pre
termopojive textilie, pre samoobli¢kovanie (pozdizné
tvarovanie) a pre Specialne pouzitie.

Bikomponentné viakna, komeréné typy, s dostup-
né uz viac rokov. Du Pont, Monsanto a ICl pripravili
vlakna polyamid 6/kopolyamid uz v roku 1964 pod
nazvom ,Heterofil“. Podobnou technolégiou boli pri-
pravené vldkna ,Terano“ a ,Mirafi“ pre geotextilie.
Neskor8ie znacky rozsirili Japonci a fa Hoechst
Celanese Corp. Nové typy heterofilnych vlakien sa
pripravuju novymi postupmi s precizne regulovanym
davkovanim zloziek a s moznostou pripravy jadro-
plastovych vlakien s velmi malou hrubkou (pod
1 um), €o je zaujimavé pre niektoré $pecidine vlakna,
napr. svetlovodivé.

Vyvoj termopojivych vldkien, ktorych vyroba sa
stale zvySuje (napr. fa Montefibre dodava 56 %
z vyroby polyesterovych vlakien pre spracovanie do
netkanych ploSnych textili) ma svoju histériu. Tato
sa v poslednych rokoch priklana k tvorbe bikompo-
nentnych vlakien na baze polymér(jadro)-kopolymér
(plast) s orientaciou na polyamidy a polyestery. Tieto
tendencie je vidiet u takych producentov ako su fy
Montefibre, EMS Inventa AG., Hoechst-Celanese
Corp. a dalSie. Ustupuje sa od bikomponentnych
vlakien na béaze rozdielnych polymérov napr. PET-
PE, PP-PET, kde je podstatne niz$ia adhézia medzi
zlozkami kompozitného vlakna.

V zavislosti od pouzitia bikomponentnych J/P
vlakien sa vyuzivaju kopolyméry PA a PES so
Sirokou Skalou teploty topenia, s optimalnymi
tokovymi vlastnostami a molekulovou hmotnostou,
ktord zabezpeluje pozadovanu adhéziu vidkien
v plodnej textilii. V technoldgii pripravy sa kladie
déraz na vysoky stupen riadenia tvaru prierezu
vlakna, ktory sa dosahuje zvidaknovanim zloziek PA



alebo PES so Sirokou Skalou rozdielu viskozit.

Termopojivé vlakna v8eobecne mozno rozdelit do

nasledovnych skupin:

a. jednozlozkové — pripravené z homopolymérov
(amorfny PET, PE, PP) alebo z kopolymérov
(CoPES, CoPA, CoPP)

b. dvojzlozkové (bikomponentné)

— rozdielne chemické zlozenie (PET/PP, PET/PE,
PET/PA6)
— to isté chemické zlozenie (CoPET/PET,
CoPA/PA)

Jednozlozkoveé vlakna z homopolymérov su lacné
a spravidla sa pouzivaju v zmesi s inymi vladknami
s vy$Sou teplotou topenia. Napr. amorfné PET viakno
pred krystalizaciou pri 100 °C. Bikomponentné vlakna
su relativne drahé, av$ak pri ich aplikacii sa ziskavaju
vysokouzitkové textiiné materidly s velmi jedno-
duchym spracovanim.

Kopolyméry PA (fa EMS Inventa) st na baze
e-kaprolaktamu, AH soli, laurolaktamu, 11 amino-
undekanovej kyseliny, dalej hexametyléndiaminu
a sebakovej resp. dekandikarboxylovej kyseliny,
podla zlozenia so Zelatelnou teplotou topenia od 110
do 190 °C.

Pre pripravu kopolymérov PET sa pouziva zamena
Casti etylénglykolovej zlozky za butylén, hexametylén
a neopentylglykol. Namiesto tereftalovej kyseliny sa
pouziva adipova, izoftalova alebo dekandikarb-
oxylova, pricom teploty topenia tychto kopolymérov
sU v rozsahu 135—190 °C. Napr. vlakno ,TERITAL
TBM* je na baze CoPET/PET s teplotou topenia
plasta od 110 °C do 200 °C.

Vyuzitie bikomponentnych vldkien pre plosné
textilné utvary ma napriek ich vysokej cene znacné
vyhody:

- nizka spotreba energie

- Ziadne ekologické problémy

- nizke naklady, jednoduché zariadenie

- moznost zmesovat tieto vidkna s inymi viaknami
(v poslednom ¢ase aj s velmi jemnymi vlaknami
a mikrovlaknami)

Pokrok vo vyvoji novych typov viakien je aj v pri-
prave zmesnych vlakien M/F s reaktivnym medzi-
fazovym modifikatorom na baze ockovaného kopoly-
méru PP-maleinanhydrid. Zmesné vldkna sa vyzna-
€uju zlepSenymi mechanicko-fyzikalnymi a najmé
elastickymi vlastnostami a farbitelhostou difiznymi
postupmi pomocou disperznych farbiv.

Japonské firmy venuju velkd pozornost novym
typom modifikovanych polyesterovyh vidkien
s vysokymi Uzitkovymmi viastnostami. Vyuzivaju sa
tri postupy pripravy tychto vlakien: a. modifikacia
vlakien (vratane modifikacie polyméru), b. modifikacia
v procese spracovania vidkien, c. maodifikacia
v zuSlachtovacom procese. Nové typy bikompo-
nentnych vldkien vyvija fa UNITIKA (v si€asnom
obdobi sa nepouziva priprava viakien z troch

polymérnych zloziek). Tieto nové typy predstavuju:
polymérne zmesi, bimetalicky typ, jadro-plast, more-
ostrovy (multijadrové), multivrstvové a co-zvlakno-
vané priadze. K zakladnym typom PES viakien fy
UNITIKA patria:

- latentne obluckovatelné polyesterové vlakna
(bok-bok) z PET o rozdielnej molekulovej
hmotnosti. Tieto vlakna zvy$uju elasticitu latok
a pohodiie pri noseni

- antistatické polyesterové vldkna (TESKA I
jadro-plast, kde jadro je modifikovany polyes-
ter, kym plast tvori regulérny homopolymér

- vodivé polyesteroveé vidkno (MEGANA E) so

Strukturou jadro-plast, kde jadro tvori polyes-
ter s vysokou koncentraciou vodivej kovove;j
zlozky. Merny odpor vidkna je 10°—10* ohm/
cm

co-zvlaknovanie — priprava viakien dvoch typov
polyesterov s rozdielnou vyfarbitelnostou (PET
a kationovo vyfarbitelny PES), ¢o vedie k tvorbe
melange efektu. Tento efekt sa moze dosiahnut
tiez r6znym poctom vldkien z jednotlivych
polymérov, profilom, hrabkou viakien a pod.

- teplo akumulujice polyesterové viakna (Solar

a). Vlakno je typu jadro-plast, jadro tvori PET

s vysokou koncentraciou ZrC, plast moze byt

z PET alebo modifikovaného PES so zlepsenou

vyfarbitelnostou

- multiseparovatelfné polyesterové mikrovlakna

(FS4). Pripravuju sa ako multijadrové vidkna,

kde plasdt (matrica) je tvoreny rozpustnym

polyesterom
- vlékna s chladiacim efektom (SCY) maiju jadro-
plastovu Struktlru, pricom jadro tvori PES

s vysokou konentraciou keramického prasku

s tepelnoizolatnym u€inkom. Viakno vo

zvySenej miere absorbuje sine¢né Ziarenie

- lah&ené polyesterové vidkno (AIRFLO) sa
pripravuje ako vlakno jadro-plast, pricom plast
ma tvar pismena C. Po dizeni a tvarovani sa
jadro vyextrahuje alkalickym vodnym roztokom.

Vldkno ma vyhodu, Ze pri tvarovani sa nemeni

prierez vlakna, okrem toho sa vyznacuje

zvySenou absorpciou vody.

Vlakna so zlepSenymi a vysokymi mechanicko-
fyzikalnymi vlastnostami na baze polymérov
s ohybnymi retazcami [6—9]

V sti¢asnom obdobi st uz zname, alebo su vo
vyvoji postupy pripravy vidkien so zlepSenymi
mechanicko-fyzikalnymi vlastnostami, najmé vyssou
pevnostou a Y-modulom z PE, PP, PVA a daldich
polymérov.

Z hladiska molekulovej Struktiry nizkotlakovy
linearny polyetylén (LDPE) je najidealnejSi pre
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dosiahnutie najvyssich teoretickych hodn6t mecha-
nickych vlastnosti. Zo znamych technologickych
postupov veducich k pine vypriamenym retazcom
a k tvorbe optimainej kryStalickej Struktury sa
v suBasnosti najCastejSie vyuziva gelové zvlakno-
vanie spojené so superdizenim vidkna. Produkcia
vysokopevnych a vysokomodulovych vidkien vzrastia
v USA v roku 1989 o 20 %, zatial Co Kevlarove typy
len 09 % av priebehu 10 rokov sa predpoklada
vyroba tychto vidkien na urovni 2 500 t. V siuCasnosti
90 % technoldgii vyuziva na pripravu vldkien gel
z dekalinu a polyetylénu so strednou molekulovou
hmotnostou M,, = 10°, priom koncentrécia polyméru
sa pohybuje od 5 do 20 %. Pevnosti vlakien su okolo
40 cN/dtex, Y-modul 1 800 cN/dtex aich aplikacia
je hlavne do lan, tkanin a kompozitov. Sietovanim,
napr. pomocou Ziarenia a chemickou modifikéaciou je
mozné zvySit tepelnu odolnost viakien, znizit krip
a adhéznu schopnost povrchu.

Polypropylénové vldkna s pevnostami 8—10 cN/
dtex sa mézu pripravit optimalizaciou viastnosti
polyméru a technologického procesu. Polypropylén
je znamy spracovatelnostou na vlakna s dobrymi
viastnostami v Sirokom rozsahu molekulovej
hmotnosti (100 000—250 000) s indexom toku od 2,7
do 32,0 g/10min pri zvlaknovacej teplote od 230 az
300 °C. V priebehu procesu spracovania polyméru
dochadza k jeho pomerne vyznamnej degradacii.
Zaroven podla podmienok zvlaknovania vznika
Strukturna modifikacia s rozdielnym obsahom S-formy
(pokles teploty chladiaceho vzduchu, vyssi hubicovy
prietah). Tento typ vildkna ma dobré deformacné
vlastnosti.

Pevnost viakien je umerna molekulovej hmotnosti
a orientacii amorfnych oblasti. Vplyv orientacie je
zretelnejsi pri vy8Sich molekulovych hmotnostiach,
kedy sa deformacia realizuje pri vy$8Som napati.

Vysokopevne polyvinylalkoholové vidkna sa m6zu
pripravit zvlaknovanim roztoku PVA s polymerizac-
nym stupfiom 5—6 - 10° v dimetylsulfoxide sucho-
mokrym zvlakiiovanim. Pri diziacom pomere A = 15
maju vliakna pevnost 15 cN/dtex a Y-modul 350 cN/
dtex. Vldkna su vhodné najma ako kordové typy. Ich
pevnost stipa so stupfiom zmydelnenia. Struktira
vysokopevnych vlakien sa na rozdiel od klasickych
typov vyznacuje existenciou dlhej periody pri malych
uhloch roentgenového Ziarenia a niz§im dvojlomom
plasta oproti jadru vlakna.

Polyamidové vliakna (PAB) komercne vyrabaného
BCF kablika so zlepSenymi elastickymi vlastnostami
sa daju pripravit optimalizaciou molekulovej
hmotnosti, ale najmé tokovych vlastnosti PA6
polyméru. Experimentalne vysledky poukazuju na
hodnotami ako je priemer pri komerénej vyrobe na
elastické vlastnosti PA6 vlakien. Tieto vysledky sa
potvrdili aj pri priprave netvarovanych vlakien
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z polyméru PA6 s LVC v H,SO, na trovni 2,9—3,0
dfg.

Niektoré modifikacie chemickych vlakien
[4, 10—11]

Superabsobéné materialy maju v poslednom obdo-
bi vyznamny nérast spotreby — zo 4 000 t v roku
1982 za 10 rokov vzrastla ich spotreba na 300 000 t.
Su charakteristické vysokou absorbénou schopno-
sfou vodnych roztokov (niekolkonasobok vlastnej
hmotnosti) a schopnostou zadrzat kvapalinu pod tla-
kom. Su vo forme prasku, granul, pasok a pod. a vy-
uzivaju sa hlavne ako hygienickeé vyrobky. Najviac
tychto materialov je na baze zosietenych kopoly-
mérov akrylovej kyseliny a vinylovych monomérov.
Pri tychto materialoch na suc¢asnom stupni rozvoja
nie je primarnou Ulohou zvySovanie ich absorbénej
kapacity ale immobilizacia kvapaliny a zvySenie
povrchovej suchosti materidlu. PouZitie vlakien ako
superabsorbnych materialov podstatne zvy3uje
moznosti vyuzitia vyrobkov z nich pripravenych.

Akers pojednava o aplikacii vysokoabsorb&nych
vidkien znacky ,OASIS* vyvinutych v kooperécii
Courtanlds Fibers a Allied Colloids. K dobrym
vysledkom pri vyvoji superabsorpénych materidlov
vedu dve cesty: a. Modifikacia klasickych typov
vlakien, spravidla chemicka (karboxymetylacia celu-
I6zy, premena nitrilovych skupin PAN na karboxy-
lové), b. Zvidknovanie superabsorbénych polymérov
modifikovanymi postupmi a ich nasledné zosietenie.
Na baze zosietenych, pravdepodobne polyakrylovych
vlakien boli pripravena vlakna OASIS, s pevnostou
3,0 cN/dtex a taznostou 35 % a so sorpciou 95 %
svojej kapacity za 15 sec. Superabsorbéné viakna
sa spracovavaju najma do netkanych textilii, do
zmesi s inymi vlaknami, do termopojivych zmesi
atiez ako komponenty pre podzemné opticke
a elektrické vedenia a najrozlicnejsie tesnenia.

Oppermann poukazuje na dva spdsoby farbenia
polypropyténovych vidkien:

- farbenie modifikovanych vidkien

- modifikacia farbiacich prostriedkov

V prvom pripade sa vyuziva pigmentove farbenie
(povrchové) alebo chemickou cestou reakciou vy-
tvorenie skupin majucich afinitu k farbam. Pigmen-
tacia (pigmentové farbenie) eSte nie je technicky
dokonale zvladnuta. Problémy su s adhéziou vazbo-
vych prostriedkov k vidknam a s oterom vlakien za
mokra po fixacii. Problém rieSi chemicka modifikacia,
ktora spociva v prvej faze v opracovani povrchu
vlakna oziarenim, po nej sa vlakno impregnuje vo
vodnom alebo alkoholickom roztoku monomérov a po
vysu$eni sa znova oziari. Okrem akrylovej kyseliny
sa mdzu ako monoméry pouzit aj dalSie N-vinylové
zliCeniny ako vinylpyrolidon, vinylkaprolaktam,



vinylmetylacetamid a akrylamidmetylol. Uprava sa
modze uskutocnit i na textiinom materiali. Pri pouziti
reaktivnych farbiv vznikd kovalentna vazba medzi
farbivom a vidknom.

Druha moznost farbenia spociva v pouziti modifi-
kovanych farbiv pri klasickom farbeni pri teplote varu
alebo vysSej. Modifikacia spocCiva v naviazani alifatic-
kého retazca na molekulu farbiva, napr. 1,4-bis-
(alkylamino)antrachinonove farbivo s alkylom C, az
Cg. Pri pouziti kratkych alkylovych retazcov sa fixuje
len priblizne 30 % farbiva, pricom alkylové
substituenty s C,,—C,, zabezpecuju fixaciu farbiva
vo vlakne az do 80 %.

Stale viac nadobudaju na vyzname vldkna
absorbujuce UV ziarenie, pretoze textilné materialy
v blizkej buducnosti budd musiet zohladnovat aj
zmeny a najméa negativhe tendencie v Zivotnom
prostredi — oteplovanie atmosféry, mala hrubka
ozonovej vrstvy, kyslé dazde a pod.

Nove polyesterove vlakna, ktoré vo zvySenej miere
absorbujuu ultrafialové spektrum slneéného Ziarenia
vyvinula fa Kurray pod nazvom ESMO a fa UNITIKA
pod nazvom SCY. I. Yuasa a K. Tsujimoto analyzuju
intenzitu sinecného ziarenia a jej zmeny za posledné
obdobie a hodnotia vplyv UV Ziarenia na zdravie
obyvatelstva ato tak pozitivny ako i negativny.
Z absorp&ného spektra jednotlivych vidkien vyplyva,
ze medzi najlepSie vlaknité materialy absorbujice UV
Ziarenie patria vina a polyetyléntereftalatové vlakno.
Novovyvinuté vldkna so zvySenou absorpciou UV
Ziarenia su typu jadro-plast, priCom jadro obsahuje
vysoku koncentraciu plniva. Vplyv vyfarbenia vlakna
sa prejavi znizenim stupna ochrany pred UV zZiarenim
pri svetlych odtienoch.

Niektoré aspekty vyskumu chemickych vlakien
v Slovenskej republike [12—30]

Vedecké prace a technické rieSenia v oblasti
viakien a vladknitych materidlov v Slovenskej
republike dosiahli v nedavnej minulosti vefmi dobru
uroven, ktora prezentoval najma Vyskumny dstav
chemickych viakien vo Svite, Vyskumny Ustav
textiinej chémie v Ziline, Katedra vlakien a textilu
Chemicko-technologickej  fakulty = Slovenskej
technickej univerzity v Bratislave a vyskumné
pracoviska viaknarenskych a textilnych podnikov.
K rozvoju vlakien a textilu na Slovensku prispeli tiez
dalSie pracoviska, najmd Ustav polymérov SAV
a Katedra plastov akaucuku CHTF STU.
V si¢asnom obdobi je mozné vedecko-vyskumné
a technické zamery v oblasti chemickych viakien
rozdelit do troch skupin:

— Vyskumné ulohy veduce k obnove a inovacii

sucasnych vyrob, priprave novych vyrobkov
a nového sortimentu vo vyrobe

- Projekty a ulohy veduce k novym technoldogiam
a materialom

- Vedecko-vyskumné projekty veduce k vyznam-
nym zmendam v Struktare vyskumu i vyroby
v oblasti chemickych vildkien a vldknitych
materiélov.

Do prvej skupiny patria hlavne postupy fyzikalnej
a chemickej modifikacie vlakien a textilii atiez
rieSenie niektorych problémov ekologie, recyklingu
a spracovania odpadov. Nové poznatky z procesov
fyzikalnych a chemickych premien orientovanych
polymérnych systémov sa vyuzivaja pri vyvoji
technologickych postupov a novych typov viakien pre
technické a textilné aplikacie. Su to najma — vyvoj
jemnych, velmi jemnych a ultrajemnych vlakien-
mikrovlakien na zaklade modifikovanych kiasickych
postupov zvlakfovania a dizenia a vyvoj mikrovlakien
na baze polymérnych zmesi (typu M/F) polypropylén/
polyamid 6 a polypropylén/polyetylentereftalat, viakna
zo zmesi polymérov a vldkna plnené anorganickymi
plnivami. Pokroky sa dosiahli pri vyvoji viakien
z kiasickych polymérov s vy8Sou povrchovou
aktivitou so zmenenou prie¢nou geometriou najma
na baze polyolefinov pre textiiné aplikacie a ako
technické vlakna pre sorpciu a separaciu ropnych
produktov. Pre vlakna =z polymérnych zmesi
polyolefin-polarnejsi polymér sa vyvinuli spésoby
difuzneho farbenia najma difuznymi farbivami. Dalej
sa zdokonaluje technoldgia farbenia polypropyléno-
vych vlakien v hmote optimalizaciou pripravy fareb-
nych koncentratov pripadne s vyuZitim ionomeérov
ako kompatibilizatorov. Cast vyskumnych a vyvojo-
vych prac bola venovana zlepSeniu mechanickych
vlastnosti vlakien, najmé& technickych polyetylente-
reftalatovych viakien a elastickym vlastnostiam poly-
amidovych a polypropylénovych vigkien. Vyvijaju sa
nové viaczlozkové svetelné i tepelné stabiiizatory pre
vlakna a folie predovSetkym na baze polyolefinov
a pre vlakna s nehorfavou Upravou. Vo vyrobe
vldkien sa rieSi minimalizacia nepriaznivych para-
metrov pri vyrobe viskdzovych vldkien a pri regene-
racii monomeérov (PAB), resp. spracovani odpadov.
V oblasti chemickej technolégie textilu sa vyskum
orientuje na vyvoj a aplikaciu novych biologicky
odburatelnych textiinych pomocnych prostried-
kov, novych zuslachtovacich postupov a farbenia
modifikovanych polyolefinovych vidkien difGznymi
postupmi. Dalej je to vyvoj technoldgii pre technické
textilie a zvukovo a tepelne izolacné materidly.
V chemickej technoldgii textilu, najmé farbenia, su
na programe vyskumu tiez ekologické otazky a to
eliminacia tazkych kovov z odpadovych véd.

Druh( skupinu prac predstavuju naroéné postupy
spojené spravidla s vyvojom zakladného polyméru
a jeho spracovania na vlakna a s vyvojom novych
zvldknovacich roztokov a gelov pre ekologicky
nezavadné postupy pripravy vldkien s extremnymi
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mechanicko-fyzikalnymi vlastnostami. Originalnym
rieSenim boli s dobrymi vysledkami vo VUCHV Svit
vyvinuté aromatické kopolyestery pre pripravu
technickych vlakien a vldkna z vysokomolekulového
polyetylénu pripravené gelovym zvlakfiovanim.
Podobne na velmi dobrej urovni bola Studovana
priprava roztokov celulézy pre bezsirouhlikovy
spdsob pripravy celul6zovych vidkien. Ako zakladné
rozpustadla sa pouzili derivaty N-metylmorfolin-N-
oxidu. V suéasnom obdobi sa €ast vyskumu venuje
tiez vyvoju strojnych zariadeni na pripravu
mikrovldkien a vyrobu viskézového textilného
hodvabu (KVH) v spolupraci so zahraniénymi
partnermi.

ABSTRACT

V prispevku sa pojedndva o su¢asnom rozvoji
chemickych vlakien, najma vlakien heterofilnych,
vlakien so zlepSenymi mechanicko-fyzikalnymi
vlastnostami a niektorych Specidlnych modifikacnych
postupov pri priprave vlakien.
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Textilné podlahové krytiny a bytova hygiena

P. Hodul, A. Marcincin, V. Frank

Chemickotechnologicka fakulta, STU, Bratislava

Kvalita bytového ovzdusia sustreduje na seba stale
vacsiu pozornost. Podla Van Geldenerom publiko-
vanych udajoch z prieskumu verejnej mienky v USA
v roku 1993 prejavilo zadujem o problém koberov
a bytovej klimy 67 % respodentov.

V poslednych rokoch nastali v stavebnictve a byto-
vych zvyklostiach rozhodujuce zmeny. V dasledku
opatreni zameranych na Setrenie energiou ako napr.
tesne uzatvorené okna, dvere, tepelné izolacie a pod.
sa vyznamne znizila vymena vzduchu vo vnutornych
priestoroch. Pritom sa €asto v miestnosti koncentruju
chemické latky emitované z materidlov vnitorného
vybavenia. Kvalita prostredia v byte je urCovana
viacerymi faktormi, na ktoré reaguje Glovek rozne
citlivo. Pri posudzovani jednotlivych vplyvov sa treba
zamerat na komplexné hodnotenie a nesnazit sa
dosiahnut maximalne hodnoty iba jednej veliciny.

Pri skimani otézok suvislacich z bytovou hygienou
a textiinymi podlahovymi krytinami sa treba vratit
k definicii pojmu ,hygiena“. hygiena je odvetvie medi-
ciny a nauka o ochrane a udrziavani zdravia a pred-
chadzani chorobam. Ktomu sa viaZu spdsoby
spravania sa a podmienky, ktoré slizia tomuto cielu.
Zdravie sa tu chape v zmysle definicie prijatej
Svetovou zdravotnickou organizaciou ako psychické,
fyzické a socidlne zdravie a blaho a nie iba ako
otazka jednotlivych chordb.

CeloploSna textilna podlahova krytina ako jednotka
podielajuca sa na tvorbe interieru méze podla
uvedenej definicie zdravia v rozhodujucej miere
ovplyvnit bytové prostredie. Jej vplyv sa prejavuje
niektorymi tazko kvantifikovatelnymi psychologickymi
uc¢inkami napr. estetické pocity, socidlne pocity,
reprezentacna hodnota, fyzicky sprostredkované
z4&zitky a vnemy napr. mékkost a pod. Dalej je to rad
meratelnych vlastnosti, ktorych vplyv na zdravie
a blaho je zrejmy: mechanicko-dynamické viastnosti,
perovanie pri chddzi, ochrana pred pokl'znutim,
celkovy komfort chddze, akustické vlastnosti proti

Table 1 Fyziologické ucinky farieb

rudivému vplyvu hluku, absorpcia zvuku, absorpcia
hluku vznikajuceho pri naslapovani, absorpcia hluku
vznikajuceho prudenim vzduchu, termické vlastnosti,
tepelna izolacia, odvod tepla, odolnost vocéi ohriu,
Sirenie plamena, vyvoj tepla, vznik iskier, mikrobio-
logické vlastnosti a s tym suvisiace otazky o ulohe
koberca ako rezervoaru zdrojov infekcii, moznosti
Cistenia a dezinfekcie, vlastnosti kobercov z hladiska
vzniku alergii.

Sterilny byt bez zapachu, hluku a vzruchov je
v skutocnosti neznesitelny. Nase zmysly potrebuju
prifemné rozptylenie. Podla toho aky je v byte podiel
teplého, oblého, studeného, hranatého a pod. bude
nas byt elegantny, pohodiny, zmyselny, vzrusujuci,
bezpecny a pod.

V Tab. 1 st udaje o vplyve farby a reflektancie na
psycholdgiu Cloveka v byte. Pri absorpcii svetelného
Ziarenia hra okrem farby délezita ulohu povrchova
Struktura. Svetlé podlahy odrazaju viac svetla
a zosvetluju priestor. Hladkeé, suvislé plochy reflektuju
viac ako Clenité.

Textilné podiahové krytiny maju vyhodné tepelno-
izolacné vlastnosti. Po vyvetrani miestnosti v zimnych
mesiacoch sa miestnost rychlejSie vyhreje pricom sa
dosiahne vy3ssia teplota v porovnani s inymi pod-
kladmi (obr. 1). Clovek tak straca menej tepla sala-
nim. Kedze ¢lovek odovzdava cca 50 % tepla sala-
nim mozno pozorovat velké rozdiely uz pri nepatr-
nych zmenach teploty podlahy. V miestnosti, v ktorej
nie su textilné podlahové krytiny sa ¢lovek citi naj-
komfortnejSie pri teplote 23 az 24°C. Ak je
v miestnosti koberec ¢lovek vydava menej tepla
salanim a kontaktom s podlahou a priblizne pri
20 °C sa citi rovnako komfortne ako predtym pri
teplote 23 az 24°C (obr. 2). Pri konvencnych
vykurovacich systémoch moéze realny odhad uspory
energie predstavovat asi 15 %. Inu ddlezitd sucast
uzitkovej hodnoty koberca tvoria zvukovoizolaéne
vlastnosti a akusticky komfort. Pre spotrebitela je

Farba Reflektancia Fyzikalny vnem Fyziologicky ucinok
Cervena 25 % taZoba, teplo,. zvacSenie povzbudenie, pocit, moci
Modra 25 % zima, zvacsenie ukludnenie, osviezenie
21ta 55 % teplo, zvacsenie povzbudenie, veselost
OranZova 40 % teplo, zvacsenie povzbudenie, veselost
Zelena 35 % sviezost, lahkost, zvacSenie ukludnenie
Fialova 25 % chlad, zmensenie ukfudnenie, dokonca spanok
Cierna 5% pocit tazoby, teplo, zmensenie ukludnenie, za urcitych okolnosti, deprimovanie a hrozba
Biela 85 % zima, zvacSenie unava (ak ide o Giste bielu)
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Koberce 88 vyhreji najrychlejiie
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Obr. 1 Vzrast povrchovej teploty myteridlov v zavislosti od €asu.
Koberce sa vyhreju najrychlejsie.

Koverce zabezpedujui pocit komfortu
pri nizZsej izbovej teplote
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Obr. 2 Pocit komfortu ako funkcia izbovej teploty a teploty
podlahy. Koberce zabezpe€uju pocit komfortu pri nizsej
izbovej teplote.

Table 2 Baktérie na podlahovych krytinach (BONDE 1973)

délezité aby sa vSetok hluk, ktory vznikne kontaktom
s podlahou pri chédzi alebo pri postvani stolicky, Ci
pri pade predmetov stimil do tej miery aby neobta-
zoval spotrebitela.

Obavy z toho, Ze koberec sa moze stat zdrojom
infekcii pramenia u intuitivnej domienky, ze troj-
rozmerna Struktura koberca obsahuje aj v pripade
dobrej Gdrzby podstatne viac mikroorganizmov ako
tvrda podlaha a ze sa tieto mézu v koberci rozmno-
zovat az sa nakoniec uvolnia do ovzdusia kde sa
dostanu k cielu infekcie.

Kvalitativhe aspekty mikrobialnej fléry kobercov,
hraju ulohu pri hfadani odpovede na také otazky ako:

- jestvuje Specificka mikrobidlna fléra kobercov,
- obsahuhu koberce pévodcov chréb.

Z vysledkov v Tab. 2 vidiet, ze podobne ako v pri-
pade inych typov podlahovych krytin sa i v koberci
nachadzaju obvyklé zarodky zo vzduchu. V nepritom-
nosti ¢loveka st to hlavne aerdbne rastuce spdry
rodu Bacillus, ktoré sa obvykle vyskytuju v prachu
a ktoré su z patologického hladiska malo vyznamné.
V pritomnosti ¢loveka sa vyskytuju kozné zarodky,
ktoré su reprezentované koagulaza — negativnymi
Staphylococami, Mircococami a Corynebacteriami.
Z hladiska choréb nemaju tieto zarodky prakticky
vyznam. Staphylococcus aureus,vyvoldva hnisavé
ochorenia, sa ¢asto vyskytuje v ¢akarniach nemocnic
alebo na pokozke zdravych jedincov u ktorych viak
nevyvolava infenciu. Zarodok sa méze Sirit, pricom
je schopny prezit niekolko tyzdriov. Prebieha to
rovnako na koberci ako na inych typoch krytin. Gram-
negativne ty€inky ako su Enterobaktérie, ku ktorym
patria v ¢revach cloveka i zvierat sa vyskytujuce
Escherichia coli a Proteus, su rovnako ako typické
vo vode sa vyskytujlice zarodky Pseudomonas,
Kanthomonas alebo Acinetobacter, citlivé vodi
vysychaniu. Ak sa dostanu na citlivé miesto tela
mozu vyvolat hnisavé procesy.

V kobercoch teda nejestvuje Ziadna Specificka
fléra, ale drzi sa v nich to ¢o sa na ne dostane
z okolia vcitane choroplodnych zarodkov, ktoré
potom skor alebo neskér odumieraju.

Obsah bakteridlnych zarodkov v kobercoch je
rédovo v rozmedzi 10 az 10 koldnie vytvarajucich

Relativna pocetnost %

Druh baktérii, rod Koberec Koberec Linoleum PVC
(vysek. vz.) (z povrchu)

Staphylococcus aureus 17,3 1,1 0,4 0,4
Staphylococcus, koal. neg. 48,9 28,1 10,1 7.2
Mikrococcus 0,7 2,9 0,0 0,0
Corynebakterie 1,4 2,2 50 4,3
Bacillus 13,7 24,5 20,1 14,4
Enterobakterie 3,6 15,8 0,0 0,7
Pseudomonas 3,6 12,2 0,7 0,7
Xanthomonas 0,7 4,3 0,0 0,0
Acinetobacter 0,7 2,9 0,0 0,0
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Obr. 3 ZAvislost celkového pottu zarodkov v koberci od &asu

(ANDERSON 1969). — — — PAN, vSivany (izba na pedia-
trickom oddeleni); — Vineny, v§ivany (izba na pedia-
trickom oddeleni); - PAN, vSivany (chodba v labora-
tériu).

jednotiek na 1 cm. Mikribidlne zatazenie koberca
zavisi viac od frekvencie chédze ako od pravidelného
vysadvania. Hromadenie zarodkov v celej hrubke
koberca sa zacina ihned pojeho polozeni (obr. 3).
Po dvoch tyZzdnoch sa ustaluje rovnovaha medzi
prirastkom a odumieranim zarodkov. Prirodzene
nanesena fléra v priebehu dvoch tyzdriov pomaly
odumiera (obr. 4). Koberec kontaminovany umele
nanaSanim suspenzie zarodkov vykazuje strmsi
priebeh ich ubytku s €asom (obr. 5). Na odumieranie
baktérii ma vplyv vela faktorov napr. druh zarodku,
fyzikdlne podmienky okolitétho prostredia, druh
koberca a obsah organickych necistt. S vynimkou
bakterialnych spér postupne odumieraja vSetky druhy
bakrérii. V suchom prostredi sa baktérie v koberci
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Obr. 4 Kinetika odumierania baktérii v sterilnych a kontrolova-
nych podmienkach (21°C—26 °C, 30—50 % RV) na
kobercoch, ktoré boli predtym kontaminované
(ANDERSON 1969). — — — PAN, vsivany (161 dni);
—— VIna, vSivany (84 dni).
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Obr. 5 Kinetika odumierania baktérii v kontaminovanom koberci

(SAATROWE 1971). — PS. aeruginisa; — ~ ~ E. coli;
----- Staph. aureus; ----- Prot. vulgaris.
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Obr. 6 Vplyv Samponovania na polet zarogkov v DOvrchu
(ROTTER 1974). — PAD. vS$ivany (chodba nemoc~ ce:

nerozmnozuju. V prostredi so zvySenou vihkostou sa
mo6zu rozmnoZzovat tak baltérie ako i plesne.

MnoZstvo na povrchu koberca sa nachadzajucich
zarodkov sa da odstranit vysavanim v takej miere
ako z tvrdej 2podlahy mopovanim s pouzitim malo
ucinného dezinfekéného prostriedku a to na 80 az
95 %. Iny spdsob cCistenia kobercov — Sampono-
vanie je prirodzene uéinnejsi (obr. 6).

Cistenie kobercov vysdvanim ma vak aj iny
aspekt. Zistilo sa, ze pri vysavani s vysavacom
s rotujucou kefou sa podstatne zvySuje koncentracia
pigmentovej $piny — prachovych ¢astic vo vzduchu
a to prave takych, ktoré su transportérmi bakterii (s
priemerom 1,4 az 5 pm). Ich koncentracia vo
vzduchu sa da znizit na normalnu hodnotu iba
pouzitim vhodnych filtrov.

V poslednom ¢ase sa velmi intenzivne diskutuje
o tom do akej miery ovplyvnuju celoplo$né textiiné
podlahové krytiny vznik alergii. Ide o neadekvatnu
reakciu organizmu na vonkajSie popudy v zmysle
Casu, kvality a kvantity. Intenzita alergického ocho-
renia zavisi od citlivosti jednotlivca a od aktivheho
mnozstva prisludného alergénu. V&céSina prac
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zameranych na alergény v bytovych priestoroch sa
orientuje iba na prendSacov alergii ako napr. pel,
spéry plesni, roztoCe a pod. Alergény su vSak
molekulove zlu¢eniny, ktoré po oddeleni od prenasa-
¢ov mbzu vyvolat alergické zapalové reakcie sliznice
a dychacieho ustrojenstva. V mnohych pripadoch sa
v8ak nepodarilo identifikovat prena3acov alergénov
pricom  okolity vzduch obsahoval ,volné
alergény“ postadujuce na vyvolanie zapalovych
alergickych reakcii.

V celoplodnych textilnych podlahovych krytinach sa
nasli dva rozdielne typy alergénov. Prva skupina
zahriuje latky pouzivané pri vyrobe koberca a jeho
jednotlivych zloziek. Su to:

a) rozpustadla, plastické spojiva ako aj chemikalie
z tlaCe a finalnej Upravy vlasovej vrstvy,

b) prirodné latky rubového zateru ako kaucuk
a jeho derivaty

c) prirodné materialy viasovej vrstvy napr. vina.

Tesny kontakt s tymito latkami méze viest ku
vzniku kontaktnych exémov. V Givahdch o bytovych
alergénoch hra tato skupina malo vyznamnu ulohu.

Druhu skupinu alergénov v kobercoch nie je fahké
definovat. U citlivych jedincov moézZe bioticka
a abioticka latka nachadzajica sa v koberci vyvolat
alergické reakcie. Chlpy a Ulomky koZe psa, macky
na povrchu koberca mdzu byt pricinou alergie.
Zoznam potencialnych alergénov je nekoneéne dihy
a su v nom napr. piliny, muka, vtacie vykaly a perie,
plesne, roztoce a pod.

Zvlastny problém predstavuju alergie vyvolané
spérami plesni, ktoré sa dostanii na koberec skor
ako je indtalovany. Pritom v miestnosti necitit Ziadny
zapach lebo mnohé plesne rodu Xerophilus su
prakticky bez zapachu a mézu rast i bez pritomnosti
nadbyto¢nej vihkosti.

V kobercoch ako aj inych bytovych textiliach
nachadzaju svoj zivotny priestor roztoée. Aj napriek
velkému poctu epidemiologickych $tudii nie su k dis-
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pozicii uplné spolahlivé Gdaje o percente populécie,
ktora je alergicka na alergén produkovany roztocmi
(udaje koliSu v rozmedzi + az 10 %). Zistilo sa, ze
pri vhodnych klimatickych podmienkach (60 az
70 % RV, 18—26 °C) sa mdzu roztoce rozmnozZovat
na vSetkych bytovych textiliach. RoztoCe bytového
pracu (Dermatophagoides pteronyssinus
a Dermatophagoides farinae) ziju na Ulomkoch
ludskej kozZe, ktoré sa naakumulovali v kobercoch.
Roztoe vSak ziju predovSetkym v matracoch
a v Calinenom nabytku.

Celoplodné textilné podlahové krytiny mézu
obsahovat alergény ale nie sG ich aktivnym
producentom. V bytovych priestoroch unizuju
koberce virenie prachu ako nositela potencialnych
alergénov a tak zlepSuju kvalitu prostredia.

Priemysel vyroby kobercov investoval do Studia
otazok suvisiacich s vplyvom kobercov na bytovu
hygienu znacné finanéné prostriedky. Rozvijaju sa
nové programy napr. Indoor Air Quality Carpet Test-
ing and labeling program (USA), ktorym cielom je
prehlbenie dovery zakaznika ku kobercu ako vyrob-
ku. Vyrobky budud kvartélne testované a skusobny
program zamerany na znizenie emisii bude obozna-
movat zdkaznika o tom, zZe emisie st na Urovni 0,1
ppm, €o je menej ako 0,6 mg m™' hod™'. Koberce
budu opatrené nalepkou zarucujucou urcité kvalita-
tivne parametre.
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TEXITECH ’94

J. Sestak

Vyskumny ustav textilnej chémig, §. p. Zilina, Slovenské republika

Okrem vystavy TECHTEXTIL, ktora je v dvojroc¢-
nych intervaloch organizovana vo Frankfurte nad
Mohanom, druhou najva¢Sou eurdpskou vystavou so
zameranim na vidkna a technické textilie (TT) je
vystava TEXITECH.

Vroku 1992 sa uskutoénila v Lyone, tentoraz ju
organizatori z Groupe permanent d’etudes des
marchés d’antides textiles, auirs et produits
connexes (GPEM/TC) uskutoCnili priamo v Parizi vo
vystavnych priestoroch umiestnenych vo ,$tvrti tretie-
ho tisicrocia“ — La Deféns. Aj tymto spésobom chceli
zdoraznit vyznam technickych textilii a kompozitnych
materialov najma v architektdre, resp. formovani
zivotného Stylu cloveka pre budlice tisicrocie.

Tohtoro€na vystava TEXITECH '94 bola rozdelena
v podstate na dve Casti:

— kompozitné materialy (plasty, textil, kov) pre
narocné technické aplikacie (letecky a kozmicky
priemysel, dopravné prostriedky, jadrova ener-
getika)

— textilné technické textilie najma pre ochranu
zdravia €loveka, konStrukéné textilie, agrotextilie,
textilie pre ochranu Zivotného prostredia (filtre,
membrany) vratane novych, resp. zdokonalenych
typov vidken pre TT.

Celkom sa vystavy zu&astnilo 72 firiem v prevaznej
miere z Francuzska (cca 50 %) a dalSich Statov:
Spanielsko, Taliansko, Belgicko, Holandsko, Kanada.

Zakladné tendencie, vyraznejSie sa prejavujlice na

vystave:

— prehlbuje sa trend detailného prepracovania vyni-
mocnych vlastnosti vlaken najma elektrovodivych
a antistatickych, bakteriostatickych, kovovych
a dalSich, kde prevlada snaha o dosiahnutie
synergického efektu (antistatika — nehorlavost,
bakteriostaticky — antistaticky efekt a pod.).

— ustupuju trendy tzv. masovych TT (geotextilie,
dopravné prostriedky, konstrukéné materialy)
a dorazne sa prehlbuje trend detailného
prepracovania vlastnosti TT najma na ochranu
zdravia Cloveka (ochranné textilie, ekologické
textilie, zdravotnicke textilie a pod.).

— v malom rozsahu sa vyskytovali, resp. ponukali
Specialne vlakna vo forme priadzi, previadali
nekonecné typy vlaken, resp. monofilamenty.

KedzZe nie je mozné detailne informovat o vietkych
novinkach a firmach, struéne aspon k vybranym
reprezentantom.

a) Vlakna a aditiva

Firma Polisilk, épanielsko prezentovala predovset-
kym vysokopevné PP vidkna:

— Formsilk — vlakna na trojrozmerné vystuzo-
vanie beténu a malty,
~ Tecnisilk — vysokohuzZevnaté vlakna.

VIgkno Tecnisilk v titrovom rozsahu od 110—330
dtex sa vyznacovalo vysokou pevnostou 7,1 cN/dtex.

Okrem toho zo zakladného vildkna Polisilk boli
pripravené texturovaneé priadze v titrovom rozsahu
300—2400 dtex (€m 30—3,75) pod obchodnym
oznacenim COSLAN. Vyznaluju sa vysokou
odolnosfou voéi oderu a maju charakteristické
hydrofébne a antistatické vlastnosti.

Vidkno Polisilk ma Specidlnu Upravu dodavajicu
vysoku odolnost voéi UV Ziareniu a je mozné ho
zaradit medzi PES a PAD vidkna. Udavana odolnost
podia ISO 4892, ASTM D583 a DIN 54004 je na
arovni 0,0697 W/cm?.

V zna¢nom rozsahu boli prezentované najnovsie
vysledky vyskumu mnohych firiem v oblasti elektro-
vodivych, antistatickych a antibakterialnych viaken.

Napr. predstavené bolo japonské vldkno
THUNDERON od firmy NIHOM Saumo Dyeing
v novej verzii THUNDERON — fiber TM s podstatne
niz8ou hodnotou elektrického odporu (Thunderon
107" az 1072 ohm cm, Thunderon super 10 az 10™
ohm cm). Uvedené vidkno bolo predstavené vo
forme strize, nekone¢ného vlakna aj priadze. Okrem
iného bolo charakterizované ionizacnym, antibakte-
ridlnym, deodoracnym, antistatickym a tieniacim ucin-
kom voci EMI a Far Ultra Red Ray Radiation.

Snahu o ochranu zdravia Cloveka pred vedlajSimi
ucinkami rdéznych druhov elektromagnetického
vinenia a vyzarovania rdéznych zdrojov v Sirokej
palete ponuk prezentuje vyrobok firmy CABOT,
Plasticas, Belgicko. Predstavila nové vodive
farbitelné aditivum vhodné do plastickych hmat
CABELEC 3371, bez blizsej Specifikacie — systém
~vnutornej zliatiny“ — dava vyrobky s vy§5im odpo-
rom ako konvencné vodivé materidly a je pouZitelné
v aplikaciach, kde je vyzadované pomalSie vybitie
statickej elektriny. Aditivum modze byt pouzité pri
injek¢nom vstrekovani do foriem pri teplote 160 az
170 °C. Dal3i vyrobok uvedenej firmy je elektricky
vodivé plnivo na baze kovu, pouzivané ako efektivne
plnivo vo vytlacovanych plastovych profiloch pre
elektronické zariadenia — material bol vyvinuty pre
EMI tienenie ako alternativa ku sekundarnej uprave,
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napr. vodivou farbou. Kovom plnené aditivum
redukuje vlastnu emisiu a chrani zariadenia pred
vonkajs§imi rusivymi signalmi. Sortiment vodivych
piniv obsahuje osem komponent a zahffia Cierne
a biele vyrobky na baze ABS a PP. Mozna je i verzia
nehorlava.

Ak pred 4—6 rokmi sa na vystave TECHTEXTIL
objavili prvé informacie a vzorky antibakterialnych
vliaken firmy KANEBO, v sucasnosti je ponukany
Siroky sortiment antibakterialnych vlaken pre pouzitie
vo filtraénych materidloch, zdravotnickych textiliach
a postelnom pradle, sanitarne produkty, Sportové
oblecenie az po podSivky a vystelky do topanok.
Objavili sa aj prvé pokusy o dosiahnutie synergic-
kého efektu s nehorlavou UGpravou (vlakno
RHOVYL AS).

b) Technicke textilie

Zo Sirokého sortimentu vySe 160 druhov TT
dominovali najméa filtracné materidly, textilné
materidly pre stavebnictvo, textilie pre ochranu
zdravia Cloveka a agrarne textilie.

Sortiment filtracnych materialov bol charakterizo-
vany snahou o prehibenie trendu tzv. humannej eko-
légie najmé dvoma spdsobmi:

— aplikaciou Specialnych vidken do Struktury textiinej
vrstvy filtra (napr. antibakterialne vlakno) na nice-
nie baktérii a mikrébov v klimatizaénych zariade-
niach (ionizacia, deodorécia — vlakna s aditivami)

— vyrobou a pouzivanim filtrov s vysokym stuprfiom
rozpadu, t. j. kratkou zivotnostou po spineni Ulohy
filtra (ekologické spalovanie, svojvolny rozpad
Struktury filtra a pod.).

Z materialov vyuzivanych pre stavebnictvo uva-
dzam aspon niekolko prikladov, ktoré charakterizuju
snahu vyvoja a vyrobcov o detailné rozpracovanie
vlastnosti vo vztahu k ich vyuzitiu.

Firma Enerlab/nc. Quebec predstavovala dva typy
penovych izolatnych materidlov na steny pod
oznaCenim Safethane 40 a Cartier 100 na baze
nehorfavych PUR s povrchovou upravou hlinikovou
féliou. Materialy maju vyborné izolacné viastnosti.

Firma Kirson, NSR vyraba Siroky sortiment sieti na
baze skleneych alebo syntetickych vidken, ktoré su
aplikované kaSirovanim na netkané materidly ako
armovacie prvky, napr. na tenké celul6zoveé rano 20
g m~pre olejové filtre, na rino zo sklenenych viaken
pre stavebné izolacie a pod.

Firma Conwed Plastics, USA vystavovala sortiment
plastovych mriezok vytla€anych, tkanych, resp.
pletenych pre speviiovanie, resp. armovanie
netkanych materidlov, papiera, obalovych materidlov
ana pouzitie v polnohospodarstve (ochrana)
a v stavebnictve (drendzne materialy, protierézne
siete).

124

REO Flock + Faser GmbH vystavovala rézne typy
vlociek pre technoldgiu poviockovania, ale aj mletych
vlaken (odpad), pre pouzitie ako plnivo na zlepSenie
vlastnosti betonov, malt, Strukturalnych lakov a zivic-
nych materialov.

Viaceré firmy vo svojej ponuke prezentovali
technické textilie na ochranu Cloveka pred réznymi
druhmi Ziarenia. 3

Firma TEFISA, Barcelona, Spanielsko vystavovala
material RADIATEX na ochranu proti radiatnému
Ziareniu.

Vlastnosti: — moznost prania a sterilizacie

— lahky a pritom pevny
— antistaticky

— dielektricky
— netoxicky
Pouzitie: -— nemocnice — oddelenia radiologie
a nuklearnej mediciny
— pracoviskd s radioaktivnymi latkami
Aplikacia: — obleky, rukavice, topanky, ¢apice,

tapety.

Zaujimavu spolupracu pri vyvoji a vyrobe — ino-
véacii Specialnych technickych vyrobkov prezentovali
francuzske firmy Dorures Louis Mathien — vyrobca
kovovych a pokovenych priadzi, Protecma — vyrob-
ca technickych tkanin a GAY — vyrobca high-tech
priadzi. Vysledkom spoluprace su nové textilie
v kombinacii textil-kav pre rozptyl naboja (ESD —
electrostatic dissipation), elektromagneticke tienenie
(EMI shielding), vystuze, filtracie, kompozity, pri
vyvoji technickych textilii pre ochranu Cloveka.

K tymto vyrobcom patrili aj firma Helio SCREEN,
Belgicko, ktora detailne prezentovala Siroky sortiment
vyrobkov na ochranu Cloveka pred UV Ziarenim
a slneénym Ziarenim. Kompletna ponuka obsahuje:

— Helio Screen — vonkajSiu ochranu pred sinkom

— Comfort Screen — vnutornu ochranu pred sin-
kom, zavesy, lamelova ochrana

— Screen Opac — pre Uplné zatmenie budov

— §pecialne pouzitie — zavesy, folie ako ochrana
proti sinku do zimnych zahrad, sklenikov a pod.
SU to textilie hmotnosti az 530 g m™, Zivotnost
20 rokov (cena 16 DM m™).

V podstate su textiiné materialy vyrobené ako
tkaniny zo skleneného vlakna s teflénovou povrcho-
vou Upravou. Uprava je aplikovana na vlakno uZ
v procese jeho vyroby spolu s farebnym pigmentom,
ktory umozfiuje rézne variacie finalneho vyrobku.

Vystava TEXITECH '94 v Parizi opéat potvrdila, ze
pri detailnom vyskumno-vyvojovom prepracovani
maju Sancu ponuknut zaujimave vyrobky aj slovenski
vyrobcovia vidken a technickych textilii . Podstatou
je v8ak postupna zmena filozofie vyroby od velko-
sériovych vyrobkov k sortimentom s vysokou technic-
kou droviiou parametrov detailne prispdsobenych
Zelaniu zakaznika.



ZO ZAHRANICNYCH CASOPISOV

Viskézové mikrovlakna.

Chemiefasern, jan./febr. 1994, s. 17.

Na veltrhu priadzi Expofil v decembri 1993 v Parizi
predstavil Courtaulds Pic., Londyn, po prvykrat nové
viskozove vidkno typu Viloft Ultrafine 1,0 dtex. Nové
vlakno je mozné nasadit do jemnych priadzi ako
100 % alebo v zmesiach s hodvabom, kaSmirom
alebo bavlnou pre tkaniny alebo jersey.

Recyklovatelné odpadné polyméry.

High Performance Textiles, Januar 1994, s. 7.

Americka firma Davis Standard v Pawcatuck
v §tate Connecticut vyvinula nasobny extrudérovy
systém zalozeny na tzv. kaskadovej extrdzii. Firma
je svetovym vyrobcom uvedeného extrudérového
systému, vhodného na spracovanie polymérnych
odpadov. Jedna sa o st¢asnu ¢innost dvoch extru-
dérov, ktoré su nastavené na optimdlne pracovné
rezimy. Pevny material je najprv roztaveny a homo-
genizovany a potom prechadza do extrudérového
systému. M6zu byt spracované odpady ako su potla-
Cané félie, materidly s vysokym obsahom vlhkosti
a olejovych avivazi. Najviac sa recykluju polyeste-
rové flaSe, ktorych je velké mnozstvo a nevyzaduju
Ziadne triedenie.

Bubnova filtracia plynov o vysokych teplotach.
High Performance Textiles, Januar 1994, s. 12.
Nové materidly na bubnoveé filtre pre plyny o vyso-

kych teplotach vyvinuli u firmy Continental Convexor
and Equipment vo Winfielde v State Alabama (US
patent 5181945). Bubnovy filter pracuje pri teplotach
do 260 °C. Je zhotoveny z viaken aromatickych
aramidovych, polyfenylénsulfidovych a polyimido-
vych. Z vldken je zhotovena Specialna t<anina, ktora
sa upravuje za ucelom ziskania dobrej rozmerove;j
odolnosti pocas prevadzky pri vysokych teplotach.

Viac vlaknitych Specialit.

Chemiefasern, marec 1994, s. 152.

Na Dometexe 94 v Hannoveri prezentovala fa
Asota popri novinkach v oblasti PAD vlaken napr.
vlakno Asota H10, ktoré po termickej operécii je
pouzitelné ako nahrada latexového povrstvenia a tym
umoznuje recykling podlahoviny. Toto vlakno vykazu-
je vysoké zmrstenie, plne a¢inné nad 110 °C. Pri
dalSom zvyseni teploty nad 130 °C sa prejavi termo-
pojivy efekt. V zavislosti od konstrukcie podlahoviny
sa pouziva v zmesiach s inymi vlaknami v podieli
15—30 % (ihlované runa) alebo v pradiarenstve sa
doporucuje pre dosiahnutie Twist-lock efektu 5 az
10 %.

Dva nové typy japonského PES hodvabu.

Spesné informace UZCHYV, 8/93, s. 3.

Popisuje sa postup vyroby PES hodvabu 2. gene-
racie (fy KANEBO) s nahodnou jemnostou a priec-
nym rezom. Prvy hodvab bol vyvinuty uz v 1988
a odvtedy sa aj predaval. Viakno predstavované
v s€asnosti nadvazuje na originalnu bikomponentnu
technolégiu zvlaknovania, ale vyuziva zlep$enu
technoldégiu a nové myslienky. Popisuje sa tiez
vlakno Wellkey fy TEIJIN, ktoré je navihavé, s ab-
sorpciou potu, absorbuje tiez pot z vodnych par
v beznom Zzivote odvadzanim nevetraného tepla
v tkanine. Uvedena je charakteristika viakna Wellkey
Ma s proteinom z prirodného hodvabu chemicky
pojenym v stredovej dutine a mikropéroch.

Degradovatelna olefinova priadza pre zahrad-
nictvo.

High Performance Textiles, Janudr 1994, s. 2.

Fotochemicky degradovatelna priadza bola vyvi-
nuta firmou Lankhorst Townfabricken BV. Sneek
v Holandsku aplikovatelna pre zahradnicke ucely.
K zékladnému polyméru sa pridava fotodegradovatel-
ny material. Pre tuto aplikaciu sa navrhuju aditiva,
ktoré obsahuju stearaty. Mnozstvo, ktoré sa pridava
k zdkladnému polyméru sa pohybuje v rozmedzi od
0,025 % do 0,6 %. Aditivacia sa uskutocriuje cez
koncentraty. Je zname pouzitie Skrobu pri vyrobe
odpadnych plastovych vriec, ktory vyvolava bio-
degradaciu. Av$ak z takto aditivovanych polymérov
nemozno pripravit priadze.

Pevnejsie ihlované textilie.

High Performance Textiles, Januar 1994, s. 3.

U francuzskej firmy Asselin v Elbenf vyvinuli novy
spdsob pripravy ihlovanych textilii nazyvany
,Octoweb“. Hlavnd pozornost je venovana
pevnostnym charakteristikdm v smere pripravy
netkanej textilie a kolmo na tento smer. Novy spésob
je zalozeny na vyrovnavani viaken v Stadiu tvorby
netkanej textilie. To ddva moznost ziskat optimaine
vlastnosti netkanej textilie. Firma ma k dispozicii
skSobnu linku, ktora produkuje pre zaujemcov tieto
nové typy Specidlnych netkanych textilii. ZlepSené
mechanické vlastnosti tychto typov netkanych textilii
pripravenych procesom ,Octoweb* predurcuju ich
aplikaciu ako geotextilie.

Zlep$ena protibalisticka ochrana pri netkanych
textiliach.
High Performance Textiles, Februar 1994, s. 6.
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Lepsia ticinnost protibalistickej ochrany sa dosiah-
ne, ked vldkna, z ktorych sa pripravuju tkaniny maju
vy§Siu taznost v smere utku ako v smere osnovy.
Postup uvadza, Zze osnovné priadze by mali mat
taznost okolo 2,2 % s narastom do 6 %, zatial ¢o
Utkové priadze by mali mat taznost vy3Siu. Tato
poziadavka je vysledkom predpokladanej dynamickej
deform@cie, ktora sa vyskytuje v tkanine v momente
ataku strelou. Je v8eobecne asymetrickd, pretoze
pocas tkania Utkové priadze su zavadzané do tkaniny
pod vys§im napatim ako osnovné.

Polypropylén pre mikrovlakna.

High Performance Textiles, Marec 1994, s. 2.

Novy polypropylén vhodny pre jemné vlakna
a mikrovlakna bol vyvinuty v Cine. Pozostava z Casti
reaktorového polypropylénu a Casti chemicky
degradovaného polypropylénu, ku ktorym sa prida-
vaju dalSie aditiva. Pri vyrobe tohto polypropylénu
sa pouziva bezny Ziegler—Nattov katalyzator alebo
vysokoucinny katalyzator. Obsah pigmentu sa
pohybuje od 0,01 % do 5 % hm. Granulat sa pripravi
homogennym miesSanim vybranych polypropyléno-
vych komponentov a uritého mnozstva spracovatel-
ského urychlovac¢a. Chemicka degradacia jednej
z polypropylénovych komponentov sa robi organic-
kym peroxidom a/alebo stéricky tienenym aminom.

Multikomponentné polypropylénové vidkna od fy
Hercules.

High Performance Textiles, Marec 1994, s. 2.

Popredny americky vyrobca Hercules uviedol na
trh novy typ pojitelného viakna. Konvencné typy poly-
propylénovych vlaken pozostavaju z jediného poly-
méru, ur€itého mnoZstva stabilizatora a pigmentov.
Obvykle su tieto viakna pripravované zvlakfiovanim
z taveniny alebo priamo pod hubicou ako netkané
textilie. Nové vlakno obsahuje polypropylénovy
komponent s indexom toku od 0,5 do 30 a aspon
jeden dal$i komponent s indexom toku okolo 60 a2
1000. Vidkno obsahuje asi 10 % komponentu
s niz8im indexom toku a podobné mnozstvo s vy$&§im
indexom toku. Vysledné vldkno vykazuje priemerny
reologicky polydisperzny index okolo 5,5 a taznost
250 %.

Triatex International AG a Treepoint AG spolupra-
cuju

Melliand Textilberichte, 75, 1994, €. 1, s. 7

SvajCiarske firmy Triatex International AG
a Treepoint AG sa rozhodli spolupracovat na
spolocnom vyyvoji novej vyrobnej linky pod nazvom
Tretex® v ramci joint-venture. Ciefom spolupréce je
vyvinut moderné, poéitatom riadené systémy pre
textilné zo3lachfovanie. Vyrobna linka Tretex zahfiia
kolorimetrické systémy na vypoéet receptur
a kontrolu kvality (Standardné meranie farieb,
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hodnotenie stalofarebnosti atd.), systém riadenia
farbiaceho kupela na zabezpecenie vyroby. V3etky
systémy vyuzivaju a integruju existujuce podnikové
Struktury pouZivatela, vytvaraju ¢o mozno najvacsiu
transparenciu, efektivnost a flexibilitu pokial ide
o naklady, kvalitu a termin.

Urcity druh 1Q pre enzymy — Enzymatické
spracovanie proteinovych vlaken

Melliand Textilberichte, 75, 1994, €. 2, s. 120—125

Pre vinu a hodvab sa enzymatické spracovatelské
postupy pouzivaju uz v priemyselnom meradle: bio-
pranie, biobielenie, efekty Delave a Farine
.Sandwash” atd. Paralelne k tomu pokracuju vedecké
vyskumy za ucelom zdokonalenia poznatkov o reakc-
nych mechanizmoch a vyvoji novych spracovatel-
skych postupov a technik. Jednym z cielov vyskumov
je zistit, ktoré eSte nedostato¢ne poznané enzymy
je mozné pouzit v jednotlivych procesoch ako aj
objavit dalSie superinteligentné enzymy. V ¢lanku je
uvedeny struény prehlad niektorych hlavnych skupin
enzymov (alfa-amylazy, celulazy, nové hydrolazy).
Na prikiade réznych druhov viny je popisany spdsob
pdsobenia enzymov ako biologického katalyzatora.
Pozornost je venovana najma morfolégii vinenych
vldken a vyznamu aminokyselin vo vine.

Zjasnovanie textilii novymi optickymi zjasfova-
cimi prostriedkami

Melliand Textilberichte, 75, 1994, €. 2, s. 125—129

Optické zjashovacie prostriedky na baze stilben-
triazinu zaujimaju pri zo$lachtovani textilii vzhladom
na svoje dobré vlastnosti vyznamné miesto. Napriek
rozmanitosti produktov sa stéle hladaju zjasfovacie
prostriedky so zlepSenymi vliastnostami. V ¢lanku su
popisané nové derivaty stilbentriazinu, ktoré boli
syntetizované na Technickej univerzite v Sofii,
a ktoré su vhodné na chemické zjasfiovanie poly-
meérnych latok. Tieto obsahuju vo svojej molekule
nenasytené alkylové skupiny, ktoré kopolymerizuju
s vinylovymi monomérmi. Vzniknuté kopolyméry sa
vyznac€uju vzhladom na chemickl vazbu zjasfova-
cieho prostriedku v polymérnom retazci dobrou
stalostou. Uvedené su vysledky porovnavacich
skuSok nového zjasnovacieho prostriedku, pri ktorom
bol pouzity vyrobok firmy Sandoz Leucophor BMB.
V priebehu skiSok sa skumal vplyv koncentracie
zjasnovacieho prostriedku, vplyv hodnoty pH kdpela,
teploty a i.

Mechanické technoldégie spevinovania pre
spajané netkané textilie a kompozity z ran, niti
a ploch '
Melliand Textilberichte, 75, 1994, €. 3, s. 187—192
Z analyz o spotrebe textilnych vyrobkov vyplyva,
Ze sa neustale zvySuje dopyt po textiliach s novymi
vlastnostami pre technické oblasti pouzitia. V ¢lanku



su uvedené niektoré priklady pouzitia netkanych texti-
lii a kompozitov vyrobenych technolégiami Malimo,
Maliwatt, Malivlies a Kunit. Su to: — geotextilie pre
vystavbu skladok, vodné stavby, speviovanie
svahov a drenazne ugely,

— rozperné textilie (rana, netkané textilie alebo aj

tkaniny),

— polnohospodarske textilie (zelené strechy, rohoze
S0 zivicami pre rastliny, nosice semien travy),
konStrukcia dopravnych prostriedkov (stavba lodi,
automobilovy priemysel),
textilie pre Sport a volny cas, )
bezpeclnostné textilie (ochrana voci klzaniu kober-
cov, erozii, teplu, chladu a hluku),
textilie pre konstrukciu rakiet, vodnych nadrzi a
zasobnikov, potrubi atd.

Novy stabilny filtracny prvok

ITB Vliesstoffe, 40, 1994, ¢. 1, s. 38

Firma Freudenberg Nonwovens vyvinula novy
ohybny filter s oznacenim ,Viledon-MR 90, ktory je
uréeny pre oblasti pouzitia, kde su stazené podmien-
ky sp6sobené turbulenciami, vihkostou alebo obme-
dzenym priestorom. Filter zaruCuje hned po instalacii
stupen ucinnosti 90 (ASHRAE) a nizky pokles tlaku
po cell dobu predizenej Ucinnosti. Starostliva integ-
racia a poskladany tvar filtracnych prvkov poskytuju
az 0 12 % viac filtracnej plochy v porovnani s podob-
nymi filtrami. Uplne synteticka viacvrstvova konstruk-
cia vykazuje vynikajucu odolnost az so 100 % relativ-
nej vlhkosti. ,MR 90“ dava ultrajemnu filtraciu
vzduchu, kde sa pozaduje vysoka ucinnost a zvyse-
na trvanlivost, napr. v nemocniciach, pri vyrobnych
linkach, v §kolach, nakupnych strediskach atd.

Novy systém pneumatickej vyroby ran firmy
Webform

Nonwovens Industry, 24, 1993, €. 11, s. 69

Firma Webform patentovala nové zariadenie na
pneumatickd vyrobu rin. Kombinovanym ucéinkom
vzduchu a odstredivej sily sa vilakna snimaju
z ojednocovacieho valca a pdsobenim tlaku sa
dopravuju na sietové bubny, kde vznika rano.
Systém umoznuje spracovavat prirodné i syntetické
vlakna. Alternativou, zaujimavou z ekologickeho
hladiska je moznost spracovania regenerovanych
vlaken. Nova technoldgia pomaha znizovat vyrobné
naklady. Vyrabané materialy obohatia sortiment
technickych a Specialnych textilii.

Specialna antistaticka Uprava netkanych textilii
Nonwovens Industry, 24, 1993, €. 12, s. 22
Rubova uprava Synbac CD dodava netkanym texti-

liam antistatické vlastnosti. Umoznuje bezpeéne

odvadzat staticky naboj, zabranuje iskreniu a vzniku
neprijemnych vybojov. Tym chrani pocitace a ine
citlivé pristroje pred poSkodenim. Upravou sa na rub

netkanej textilie nanasaju elektricky vodivé Castice.
Material sa mdéze uzemnit. Netkané textilie Synbac
CD sa podfa potreby dalej upravuja, napr. retardérmi
horenia. Uprava je vhodna pre vSetky typy netkanych
textilii.

Cementové kompozity vystuzené textiliami —
material buducnosti?

Nonwovens Industry, 24, 1993, ¢. 12, s. 61

Cementové kompozity vystuzené textiliami patento-
vala firma Achupack Suarez Engineers. Spojenim
objemnych netkanych textilii s podielom uholného
popolceka sa vyrabaju trvanlivé nehorlavé panely.
Su vhodné na vystavbu stien budov i stresnych
konStrukcii. Odporucaju sa aj ako cenove vyhodna
alternativa preglejok. Pri vyrobe kompozitu sa
pouziva odpadovy uhlovy popolcek, ktory sa uz
osvedCil vo viacerych cementovych vyrobkoch
a ktory sa ina¢ musi skladkovat.

Pouzité geotextilie v Bostone

Nonwovens Industry, 25, 1994, ¢. 1, s. 22

Firma Tenax bude hlavnym dodavatelom syntetic-
kého drenazneho materialu Tenax TNT na stavbu
skladky odpadu v Bostone. Geokompozit, ktory
pouzivaju v tomto projekte, tvori netkana textilia
z POP spajana z oboch stran pdsobenim tepla
s pevnou geomriezkou Tenax CE, vytlaéanou
z HDPE. Geotextilia zadrziava podne Castice, kym
geomriezka odvadza z pédnej Struktury vodu.

Vpichované netkané textilie pre interiéry automo-
bilov

Nonwovens Industry, 25, 1994, ¢. 1, s. 32—34

Napriek poklesu vyroby automobilov bol
v Japonsku zaznamenany rast odbytu vpichovanych
textilii. Tento trend suvisi s hfadanim lacnejsich alter-
nativnych materidlov na vybavenie interiérov vozidiel.
Predpokladana spotreba pre rok 1994 je 56—57
milionov m?. Najvyznamnejsimi japonskymi vyrob-
cami netkanych textilii do vozidiel su firmy Otsuka,
Japan Vilene, Sunchemical, Toyobo. Ich vpichované
materialy konkuruju svojou kvalitou a perfektnym
vzhladom vSivanym autokobercom a osnovnym
pletenindam. Ozivenie automobilového trhu sa
oCakava az po roku 1995.

Firma Isolyser zavadza vyrobu polymérov
rozpustnych vo vode, vhodnych pre zdravotnicke
netkané textilie

Nonwovens Industry, 25, 1994, ¢. 3, s. 15

Z polyméru ORex firmy Isolyser sa vyrabaju
netkané textilie a iné ,plastické” vstrekované vyrobky.
ORex je derivat PVA, ktory mdze mat podfa ucelu
pouzitia hydrofébne alebo absorpéné viastnosti.
Z polyméru sa vyrabaju vldkna, félie alebo textilie.
Material sa vyuziva najma v zdravotnictve (plaste,
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tvarované masky, tampoény, plachty). Tieto vyrobky
sa po pouziti jednoducho rozpustia v pracke s teplou
vodou. Odpadova voda sa vypusta do kanalizacnej
Cisticky odpadovych vod.

Utierka pre potravinarske prevadzky

Nonwovens Industry, 25, 1994, ¢. 3, s. 16

Novu utierku pre potravinarske prevadzky vyvinula
firma Du Pont, Wilmington, DE. Utierka ma antimikro-
bidlne vlastnosti, ktoré si uchovava aj po 100-néasob-
nom prani. Pri jej vyrobe sa pouziva polymérny
prostriedok Microban Addetive B, ktory zabraruje
mnozZeniu baktérii. Utierka je vyrobena z textilie
Sontara vpichovanej hydraulicky a spevnene;j
preSivanim. Ma vysoku pevnost, odolnost voéi oderu

aroztrhnutiu. Je asi 0 20 % tazsia a dvojnasobne
hrubSia ako bezne pouzivané bavinené utierky.

Firma Kuraray vyvinula dve nové netkané textilie

Nonwovens Industry, 25, 1994, ¢. 3, s. 22

Dve nové trvanlivé elastomérne netkané textilie
vyvinula firma Kuraray, Osaka. Oba materidly maju
vybornd schopnost timit vibracie, a preto najdu
uplatnenie najma v automobilovom priemysle ako
izolatné podlahové a obkladové materidly. Jeden
vyrobok je netkana textilia typu melt-blown, druhy je
netkana textilia vyrobena suchym postupom
z elastomérnej strize. Materialy maja hrabku 2—8
mm a ich cena je 1500—3000 jenov/mZ.

PATENTY

Spésob pripravy vysokokvalitnych aromatickych
polyesterov.

JP(A) 230199/93, Prihlasovatel: Toray Industries,
C 08 G 63/78

Pripravuju sa depolymerizaciou PET odpadu (A)
s pouzitim 0,1—5,0 mol. (na aromat. dikarboxylovu
kyselinu (B) v A) alkylén glykolu. Pripraveny glykol-
ester B obsahujuci oligoméry sa v roztavenom stave
(120—150 "C) podava do centrifugacného separatora
vybaveneho dvojitymi diskami, v ktorom sa separuju
Castice nerozpustné v polyesteri (pouzity kaliber
1 x 10°—2 x 10% a zmes repolymerizuje za pritom-
nosti polykondenzacnych katalyzatorov. V priklade sa
100 dielov PET odpadu a 65 d. EG [I] upravuje 165
d. roztaveného (220 °C) bis(-hydroxyetyl)tereftalatu
[I] pri teplote 220 °C 3 h pod refluxom. Neskor sa
165 d. ziskaneho Il filtruje pri 180° a centrifuguje pri
180° a kalibri 8000. Cisty Il polykond. 5,5 h za
znizeného tlaku a 180—285 °C za pritomnosti Sb,gs
na PET s vn. visk. 0,633 a obs. popola 230 ppm.

Modifikovany kopolyetyléntereftalat pre blow-
moulding extraziu.

EP 525463, Majitel: Zimmer AG, C 08 G 63/183

Modifikovany kopolyetyléntereftalat (co-PET)
s vnutornou viskozitou 0,8—1,5 dl/g je chraneny pre
extraziu blow-mouldings. Obsahuje 0,5—5 % jedno-
tiek kyseliny izoftalovej, 0,7—2 % jednotiek glykolu,
300—2500 ppm tri- alebo tetra-hydroxyalkanovych
jednotiek, 80—150 ppm Sb, fosfor v mnozstve
odpovedajucom pomeru (hmot.) Sb : P = najmenej
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4 a v polyesteri rozpustnt zmes cerveného a mod-
reho farbiva v hmot. pomere (3 : 1)—(1 : 3). Tiez je
patentovany postup vyroby polyesteru priamou
esterifikaciou a polykondenzaciou. Priklad pripravy
pouzitia.

Antibakterialne, stale v prani polyesterové
vlakna so znizenou horlavostou a sp6sob ich

pripravy.

JP(A) 51817/93, Prihlasovatel: Kuraray Co., D 01
F 6/92

Pripravuju sa zvlaknovanim taveniny polyesterovej
kompozicie pozostdvajucej z polyesteru PET, soli
fosfore¢nej kyseliny obs. antibakteridlne pdsobiaci
ion a organickej zlu€eniny fosforu s teplotou topenia
<200 °C. V priklade pouzité: PET a zmes 3 : 7 obs.
Al tripolyfosfat a bi[3-[(difenoxyfosfinyl)oxy]fenyl]
fenolfosfat. Dizené viakna pripravené zvl. zmesi
vykazuja LOI (limitny kyslikovy index) 29,9, dobru
stalost pri farbeni a odolnost vodéi baktériam
vyjadrenu mnoZstvom deaktivovanych baktérii
95,0 % (pbvodna hodnota) a 94,5 % po 59 praniach.

Vyroba transparentného polyesterového filmu
alebo folii pouzitelnych pre balenie potravin.

JP(A) 358817/92, Prihlasovatel: Polyplastics KK,
D29 G 47/14

Pre vyrobu filmu alebo félie tvorenych z roz-
topeného polyméru je Zivica ochladzovana s cielom



ziskat poloprodukt s nizkou kryStalinitou a termo-
fixovana pri Specifikovanej teplote. Podla prikladu
v Zivici 2—25 % mol. opakujucich sa jednotiek obsa-
huje esterové jednotky alkylénoxidového adiéného
produktu kyseliny tereftalovej alebo jeho estero-
tvornych derivatov a bisfenolu gp a/alebo alkylén-
oxidového adi¢ného produktu dihydroxynaftalénu,
zvy8kové opakujuce sa jednotky skladajuce sa
z esterovych jednotiek kyseliny tereftalovej alebo jej
esterotvornych derivatov a 1,4-butandiolu.

Opakovane plnitelné polyesterové flase.

JP(A) 116207/93, Prihlasovatel: Mitsubishi
Petrochem. Ind., B 29 C 49/02

FlaSe vyhotovené z polyesterov pripravenych z EC
(I] a dikarboxylovej kyseliny obs. > 50 % mol. kys.
2,6-naftaléndikarboxylovej [Il] mézu byt opatovne
pouZité po ich uprave 3 % vodnym rozt. NaOH pri
70 °C v 20 cykloch. FlaSe po tejto uprave vykazuju
zakal 1,7 % oproti pévodnym 1,5.

Postup pripravy polyolefinovych nekonecnych
vlaken.

EP 551131, Majitel: Showa Denko KK, D 01 D 5/16

Postup pripravy osobitne polypropylénovych viaken
so zlepSenymi pevnostnymi charakteristikami, pri
ktorom sa vlakno po vystupe z hubice chladi bez-
dotykovym spdsobom pri jednej teplote, dalej ochla-
dzuje pri dalSej teplote kontaktnym spésobom na
galete, ihned na to dizi na vyhrievanej galete na
vysoky stupen deformacie. V priklade priprava vidken
s pevnostami 4,6—8 ¢/den.

Sposob pripravy jemnych a ultrajemnych poly-
propylénovych viaken.

CN 1068603, Majitel: Chinese Academy of Sci-
ence, D 01 F 6/04

Monofilné viakna o jemnosti 0,2—2,0 den sa pripra-
vuju z taveniny dizenim na < 7 den a dizenim za tepla
na stupen 2,6—6,1, pricom teplota taveniny je regulo-
vana v intervale 200—280 °C, rychlost navijania
300—1500 m/min a teplota dlzenia 50—160 °C.
V priklade priprava vidken z polypropylénu 50,
chemicky degradovaného modifikovaného poly-
propylénu 50 (zrejme hodnoty IT), obsahujucich
0,1 % CaSt, 0,2 % BHT (AO-4), 0,2 % Irganoxu 1010
a 0,2 % Tinuvinu 944.

Vysokopevné dizené vyrobky, formované z tave-
niny ultra vysokomolekulového polypropylénu.

EP 518316, Majitel: Mitsui Petrochemical Ind., D 01
F 6/06

Viakno pripravené z UHMW PP s vnutornou visko-
zitou aspon 4 dl/g ma pevnost aspon 0,7 GPa,
taznost vacsiu ako 10 %, stupen rtg. orientacie
aspon 0,930, dva alebo viac DSC pikov nad teplotou
180 °C a vystupnu energiu vacsiu ako 1 kgfm/g po

10-nasobnom cyklickom namahani, pri zatazeni
50 % pretrhovej pevnosti. Je chraneny proces
zvlaknovania, kde sa podla prikladu ako rozptstadlo
30 % hm UHMW polyméru pouziva parafinovy vosk
sb. t. 69 °C (Mw-490). Zvlakfovanie $nekovym
extrudérom pri teplote 220 °C, prietahu 35 a dizke
vzduchovej vrstvy 180 cm. Dizenie v 4 stupfioch, 2x
dekan 100/120 °C a 2x glycerol 140/160 °C.

Spoésob pripravy termoplasticky spracovatelného
granulatu polyvinylalkoholu.

SK 277690, Majitel: Duslo, §. p., Safa, B29 B 9/12

RieSeny je spdsob pripravy termoplasticky spraco-
vatelného granulatu polyvinylalkoholu s obsahom
beznych zmékcovadiel a prisad do plastov. Opti-
malna modifikacia polyvinylalkoholu a nizky obsah
vody sa dosahuje variaciou tlaku a teploty v priebehu
zmék&ovania. Uvedené rieSenie umoznuje ziskat
granulat termoplastického polyvinylalkoholu vhodny
najma pre vyrobu vodorozpustnych félii technoldgiou
vyfukovania.

Biodegradovatelné polymérne zmesi obsahujuce
skrob, ich priprava a pouzitie.

EP 519367, Majitel: Ems-Inventa AG, C 08 K 5/04

Biodegradovatelna zmes obsahuje najmenej jeden
derivat 8krobu (napr. hydroxypropylskrob), najmenej
jedno plastifikacné Cinidlo alebo promotor rozkladu
a najmenej jeden linearny polymér (polyamid alebo
polyester). Zmes sa pripravi v extrudéri. Zmes je
pouzitelnd pre koextruziu s inymi polymérmi (napr.
kopolymérmi polyetylénu) do formy laminovanych
filmov.

Netkana textilia pre polnohospodarov.

JP 05153874-A, Majitel: KANEBO Ltd., A01 G 13/
02,004 H 1/42

Textilia sa vyraba zo syntetickych vlaken,
obsahujucich zeolit, v ktorom su pritomné iony
striebra, medi alebo zinku. Zeolit sa pouziva
v mnozstve 1—10 % hmot. Podiel syntetickych
vlaken (PES, POP, PE, PAN, PVC atd.), obsahu-
jucich zeolit predstavuje 30—100 % hmot. z celej
netkanej textilie. Material podlieha rozkladu volyvom
slneéného svetla a ma antimikrobialne ucinky.

Vyroba ochranného materialu s filtraénymi
vlastnostami.

DD 301686-A7, Majitel: Schilde, W., A 62 D 5/00

Ochranny material s filtratnymi vlastnostami je
netkana textilia, ktora sa adhézne spevnuje, upravuje
sa nehorlavym prostriedkom a impregnuje sa
v kapeli, obsahujicom absorbent. Po fixacii inhibitora
horenia sa netkany material infiltruje dispergacnym
¢inidlom, ktoré neovplyviiuje jeho adsorpéné
vlastnosti. Material sa pouziva ako filter vo
vrstvenych ochrannych odevoch.
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Netkana textilia do vzduchovych filtrov
v klimatizaénych zariadeniach.

JP 051 63647-A, Majitel; TOYO CHEM CORP.,
D04 H1/42

Na netkany substrat sa laminuju s pouzitim termo-
plastickej Zivice kovové vlakna obsahujuce Zelezo.
Maju priemer 10 mikronov. Materidl sa pouziva
v klimatizaénych zariadeniach. Je trvanlivy, pdsobi
antimikrobidlne, zabrafiuje mnozeniu plesni a inych
organizmov, ma dezodoracéné uUcinky.

Vyroba vpichovaného autokoberca.

JP 05148751-A, Majitel: KOTOBUKIYA FURONTE
KK, D 04 H 11/08

Runo, na ktoré sa aerodynamicky uklada vrstva
vlaken mineralnej viny sa vpichuje, povrch sa podla
potreby pocesava, rub sa povrstvuje latexom a/alebo
emuiziou a susi sa. Mineralna vina sa mbéze pouzit
spolu s polyesterom alebo polypropylénom. Spojivom
je bezny SBR latex, akrylatova alebo vinylova emul-
zia. Koberec ma dobru tvarovu pamat, ma zlepseny
vzhlad a lahko sa inStaluje na didzku vozidla.

Zivica odpudzujuca hmyz.

JP 05140366-A, Majitel: BIO GIKEN KK, C 08 K 5/11

Zivieny material s insekticidnymi vlastnostami sa
vyraba pridanim glycerin monostearatu v mnozstve
0,1—5 ° hmot. Ziviéna zmes sa pouziva pri uprave
I6zkovin a stavebnych materidlov. Uginne odpudzuje
hmyz. Pokusy s druhom Anthrenus verbaci ukazali,
ze organizmus hynie uz po 6 hodinach pésobenia
pripravku. Pripravok neskodi ¢loveku ani inym teplo-
krvnym ZzivoCichom.

Presivana prikryvka s teplou vinenou stranou
a chiadivou stranou z celulézovych viaken.

AU 9228120-A, Majitel: SOUTHERN AUSTRALIA
WOOL PROD PTY LTD A 47 G 9/02

Predivana prikryvka ma vypli pozostavajucu
z dvoch vrstiev r6zneho typu. Jednu tvoria vldkna
Zivoc€isneho pévodu, napr. vina, druhu tvoria celkom
alebo prevazne prirodné alebo syntetické viakna,
najmé bavina, viskéza aich zmesi. Namiesto viny
je mozné pouzit tiez mohér, alpaku, srst z tavy alebo
ich zmesi. Jedna strana prikryvky hreje, druha
prijemne chiadi.

Hydrofébna textilia prepustajica pary.

JP 05147139-A, Majitel: ACHILLES CORP., B 32
B 5/16

Na textiliu s hydrofébnou Upravou sa nanasa
tesniaci material prepustajuci vihkost a ten sa este
povrstvuje lepidlom prepustajicim vihkost. Zaklad-
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nym materidlom moéze byt polyamidova textilia
s taftovou vazbou, ktord sa povrstvuje stieracim
nozom, napr. emulziou uretdnovej Zivice a po suseni
sa na nu nanasa vhodné lepidlo vo forme peny.
Material prepusta vihkost (pot). Pouziva sa na vyrobu
Sportovych a inych nepremokavych odevov.

Plienka s dezodorantom.

JP 05161671-A, Majitel: KANEBO, LTD., A 61
F 13/15

Povrchovy material plienky, ktory prichadza do
styku s pokoZzkou, je vyrobeny zo syntetickych viaken
a obsahuje zeolit s ionmi Ag, Cu a/alebo Zn a dezo-
dorant. Vnutorna vrstva obsahuje polymér s vysokou
absorpcénou schopnostou. Zeolit plienke dodava anti-
bakteridlne vlastnosti. Dezodorant neprenika na
povrch plienky a nedrazdi pokozku dietata.

Farbenie polyesterovych viaken disperznymi
farbivami.

JP 05140877-A, Maijitel: MITSUBISHI KASEI
HOECHST KK, D 06 P 3/54, 1/642, 1/647

Polyesterové vlakna sa farbia vytahovacim
spbdsobom disperznymi farbivami vo vodnom médiu
v alkalickom prostredi za pritomnosti aminokyseliny
a kyseliny polyamino polykarboxylovej alebo jej soli.
Metdda zaruCuje vysoku reprodukovatelnost a kvalitu
vyfarbenia.

Umely travnik pre golfové ihrisko.

JP 05179561-A, Majitel: OTSUKA KAGAKU
YAKUHIN KK, D 05 C 17/02

Textilia, ktora tvori podkladovi vlasovu vrstvu
travnika, sa vyraba z hodvabu zo syntetickej zivice.
VIdkno ma kruhovy alebo elipsovity prierez a obsa-
huje 0,2—2 % hmot. pigmentu. Ako synteticka Zivica
sa pouziva napr. PP alebo Saran (kopolymér PVC
a polyvinylidénchloridu). Vdaka nizkemu obsahu
pigmentu sa dosahuje sfarbenie podkladovej textilie
podobné farbe travy.

Cistenie odpadovej vody z chemickych cistiarni.

JP 05161784-A, Majitel: MITSUBISHI HEAVY IND.,
D 06 F 43/08

Podla patentovaného postupu sa voda z chemic-
kych &istiarni odparuje, para sa odvadza potrubim,
ku ktorému je pripojeny ohrieva¢ vzduchu a venti-
lator. Odpadovy vzduch sa potom miesa s velkym
mnozstvom Cistého vzduchu a vypusta sa do
ovzdus$ia. Pri pouZiti tejto metddy sa zniZuje stupen
znedistenia zivotného prostredia. Zohriatim poklesne
vlhkost vzduchu a vo vyfukovom potrubi nevznika
Skodlivy plyn.





