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DYEING OF AROMATIC POLYAMIDES

Nicolai, M., Nechwatal, A.

Thiringisches Institut fiir Textil-und Kunststoff-Forschung e. V., Rudolstadt, BRD

Possibilities of aramide fibrous materials dyeing were searched with the aim to improve the
dye fastness in comparison with used procedures up to this time. The problems connected with
the aramide dyeing can be probably eliminated only by fibre modifying in stage of their prepara-
tion. The solving procedures of fibres dyeing and declining of process ecological ballast are
indicated.

Es wurden untersucht die Méglichkeiten der Anfdrbung aromatischer Faserstoffen mit dem
Ziele des Erreichens einer hoheren Farbechtheit gegeniiber der, aus den bisher angewendeten
Verfahren. Die Probleme, die mit dem Anfarben der Aramiden verbunden sind, kann man vielleicht
nur durch Modifiezierung der Fasern im Stadium ihrer Herstellung eliminieren. Angedeutet wurden
einige Verfahren der Faser-Anfarbung und eine Senkung der Umweltschutzbelastung des
Verfahrens.

PZI(J(‘.MO'I‘]]C]H;I BO3MOKHOCTU HAKPATIMBAHWA apPAMMIHBIX BOJIOKIMCTLIX MATEPHAIIOB C 1EILI HOBLITIEHWS!
ITPOYHOCTH OKPACKH M0 CPABHCHUIO € 10 CEX HOD NPUMENACMBIMA METO1dMU. OKElliIv[HilC’l'(IH, yro II[JOGJI(’,.\H)I
CBH3AHHLIC ¢ OKPAMIMBAHUCM APOMATUYCCKUX MOIUKAIPOAMUIOB Y.1aCTCl UCEKAYATL TOILKO lly'l'ﬁ\l

MOIUPUKALUUT BOTOKOIE B HPOHECCE UX NTOJTYYCHUA. Hameuens nyru |)il3])'dﬁ()'l‘0]\' OKpalumBanust BOJIOKON
N ¢ HUMHN CBA3ANDLIX ll])(]ﬁjl().‘ﬂ OXPANDLI OKPYKAIONECH CPeLbl.

Skdamali sa moZnosti vyfarbovania aromatickych vlidkennych materialov s ciefom dosiahnut vyssiu
farebnu stalost oproti doteraz pouzivanym postupom. Problémy spojené s farbenim aramidov
mozno pravdepodobne vylucit len modifikaciou vidken v stadiu ich pripravy. Naznagené su postupy

rieSenia farbenia vidken a znizenia ekologickej zataze procesu.

Introduction

Nearly 30 years ago DU PONT introduced the first
high-temperatur resistant fibre known by the name
Nomex. The chemical structure of Nomex is Poly-(m-
phenylenisophtalamid). It's produced by a solution
polycondensation of m-phenylendiamin and i-phthaloyl-
dichloride in dimethylacetamide and spun from the
same solvent [1]. Concerning the tensile strength and
tenacity Nomex can be compared with polyamide and
polyester fibres. The special property of this fibre is
its high heat resistance. Moreover Nomex is inflam-
mable — after the flame is removed, fibres don’t nei-
ther burn nor glow. It doesn’t melt but it do carbon-
ize and affects by this isolating further on. In addi-
tion Nomex shows a good dimensional stability. The
other important aramide fibre also introduced by DU
PONT is Poly-(p-phenylenterephtalamide). Well
known products are Kevlar (DU PONT) and Twaron
(AKZO). The p-aramides don’t melt, they show ex-
traordinary textile physical properties and a very high
dimensional stability. Because of their properties p-
aramide-fibres are only used in industrial applications,
mainly as reinforcement materials.

The m-aramides have two important application
fields. Because of their unusual high-temperature
durability Nomex fibres are applied in hot gas filtra-
tion or similar fields (Nomex 450). The grades with
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lower crystallinity (Nomex 455) are used for textiles,
for example overalls for fire-brigades. Here the flame
resistance is most important [2, 3]. Nomex Il —
a mixture of 95 % Nomex 455 and 5 % Kevlar — pro-
vides the textile excellent flame resistant properties
joint with a sufficient dimensional stability. Other ap-
plications (for example garment, indoor equipment for
automotives or aircrafts, upholstery in public build-
ings), however, tend to be restricted because of their
low substantive dyeability and low light fastness. At
present the aramids are dyed with selected basic
dyes in the presence of high concentrations of spe-
cial carriers [8]. Apart from low light fastness, there
is only alimited dye palette available and severe
environmental problems are associated with their use.
Spun-dyed aramides also possess low light fastness
[4], and the stability of the fibre itself to light repre-
sents an important problem [5, 7]. We investigated
the following two directions:

— Looking for alternative dyeing procedures

— Optimizing of recommended dyeing process

concerning better ecological effects.

Dyeing with acid dyestuffs

On principle the palette of acid dyestuffs should be
favourable, because polyamide fibres can be dyed
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with a high ligthfastness. The dyeability of aramide
fibres is bad because of their high crystallinity [9, 10].
That's why there were to be find ways supporting the
penetration of dyestuffs into the aramid structures.
As above mentioned this is actually realized by com-
bination of high temperature with swelling agents.
During extensive experimental series could be
found that swelling agents favour dyeing not only with
basic but also with acid dyestuffs. In addition to known
swelling agents (acetophenon, benzaldehyde, benzyl-
alcohol) the effect of N-Cyclohexylpyrrolidon was evi-
dent [11]. The same results were obtained by sepa-
rate treatment with swelling agents before the dyeing
process. This corresponds essentially with [12]. On
principle Nomex is dyeable with acid dyestuffs in pres-
ence of swelling agents, but basic dyed fibres show
more brilliance and depth of colour. Further on the
possibility of chemical reactions known for polyamide
fibres was investigated for aromatic polyamides. The
intention was to create places enabling the adhesion of
acid or reactiv dyestuffs. Only selected reactions are
possible under conditions of an industrial dyehouse.
These imaginable reactions didn’t yet lead to the ex-
pected modifications in aramide fibres. One reason
should be the high crystallinity and the high glass-tran-
sition temperature preventing entrance of reagents. The
other reason is the fundamental difference in molecu-
lar structure: In comparison to aliphatic polyamides the
phenylene groups cause different steric proportions and
other distributions of electrons to the amide groups.

Table 1. Dyeing of Nomex fabrics with acid and metallic com-
plex dyestuffs
Crock fastness
Dyestuff Lightfastness
dry wet

Acid dyestuffs
Acid Brown 248 2 4—5 4—5
Acid Blue 72 1 4—5 4
Acid Orange 67 2—3 4—5 4
Acid Orange 127 2 4—5 4
Acid Red 299 1 4—5 3—4
Acid Blue 350 2 4 4
Acid Blue 280 1 4—5 4—5
Acid Green 25 2 4—5 4—5
Acid Red 263 2 4—5 4—5
Acid Red 143 2 4 4
Acid Blue 247 1 4-—5 4
Acid Blue 129 2 4—5 4-5
Acid Blue 227 2 4—5 4—5
Metalic complex dyestuffs
Acid Yellow 203 4 4 4
Acid Orange 93 3 3—4 3
Acid Red 247 2 3 2
Bordo-Mixture 2 3 2
Acid Green 103 2 3—4 2
Acid Green 51 2 3—4 2
Brown-Mixture 3 3 3
Acid Blue 177 2 3—4 2
Acid Yellow 59 3 4 3
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What fastnesses are attainable with acid dyestuffs?
At first dyeing properties of Nomex regarding carrier,
pH-value and emulsifier were fitted to acid dyestuffs.
By this it could observe satisfactory affinity but bad
extraction. Independent on molecular size and mo-
lecular structure the light fastness of all acid dyestuffs
was lower than of basic dyestuffs (table 1).

Metallic complex dyestuffs effect extraordinary light
fastnesses on aliphatic polyamides. On aromatic
polyamides only low lightfastnesses analogeous to
acid dyestuffs were observed (table 1). The low crock
fastness point to a bad absorbtion of the bulky me-
tallic complexes in aramide fibres.

Dyeing with disperse dyestuffs

Further on the dyeability and fastnesses with dis-
perse dyestuffs were investigated. According to
a defined dyeing process numerous dyestuffs were
tested on Nomex (table 2).

Table 2. Dyeing of Nomex fabrics with disperse dyestuffs
o , Lightfastness s 6
yestuffs Stage 3 tage
Dispers Yellow 211 3 2

Dispers Yellow 99
Dispers Yellow 42
Dispers Orange 80
Dispers Orange 45
Dispers Brown 1
Dispers Red 324
Dispers Red 11
Dispers Blue 87
Dispers Blue 73
Dispers Blue 55
Dispers Blue 125
Dispers Yellow 93
Dispers Orange 66
Dispers Red 106
Dispers Red 159
Dispers Red 60
Dispers Red 134
Dispers Red 82
Dispers Violett 40
Dispers Violett 26
Dispers Blue 56
Dispers Blue 287
Dispers Biue 165:2

NP MNDNONDMNDNDNNNDNNRNNDMNNDNND 2NN NNNDOND
—_ A ) = e a2 A N2, 2O W=

As shown in table 2, the light fastnesses are also
below the average level of basic dyestuffs. Several
variants of equipment with suitable stabilizers didn’t
cause an improvement of light fastnesses. It was
found, that the high light fastness of a dyestuff can’t
be transfered to the system dyestuff-aramid.
Obvious fadings caused by the macromolecules are
more important than the photoreaction of isolated dye-
stuffs.
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Table 3. Effect of several electrolytes in the dyebath

Electrolyte sodium sodium sodium kalium

20 g/l nitrate sulfate chioride chloride
Dyestuff orange  blue orange blue orange blue orange blue
Depth of shadow 10,6 14,8 10,24 14,3 10,6 14,6 11,1 14,5
K/S-vaule
Hue standard as more more as more as

standard  blue yellow standard finer standard

Fastnesses
Light 3—4 3 3—4 3 3—4 3 3—4 3
Crocking dry 4—5 4—5 4 4 4 4 4—5 4—5
wet 4—5 4 4 4 4 4 4 4—5
Wash 60 °C 3—4 4—5 3—4 4 3—4 3—4 3—4 3—4
Perspiration ac. 4 4—5 4 4 3—4 3—4 4 4
Perspiration ba. 4 4—5 4 4 4 4 4 4
decolorizing of liquor moderate moderate moderate moderate

Dyeing with basic dyestuffs

— Investigations of swelling agents:

The conventional dyeing procedure requires
a swelling agent. This swelling agents have to act at
low concentration, must not influence the fibre prop-
erties (in particular their flame resistance and their
dimensional stability) and have to be ecological and
toxikological harmless. The fibre producers recom-
mended at first acetophenone and benzaldehyde, but
now benzylalcohol [8]. Own tests showed that begin-
ning with a mass proportion 1 : 1 between benzyl-
alcohol and Nomex fabric the depth of shade and
fastness didn’t further increase.

In adition swelling agents of the firm CHEMISCHE
FABRIK STOCKHAUSEN (T 4975) and CHEMISCHE
FABRIK TUBINGEN (Nomapol MID) were tested.
This products act at lower concentrations than benzyl-
alcohol, are smell less and well emulsifiable and
a lower toxicity is expected. The results didn’t differ
from conventional swelling agents relating to depth
of shade and fastnesses. With several dyestuffs the
dyeing changes according to the swelling agent, these
changes must be considered for assessment of reci-
pes [13].

— Ad(dition of electrolytes:

Electrolytes show various effects in a dyebath. They
influence the solubility and agglomeration of dyestuff
molecules and the surface potential of fibres. Moreo-
ver in dyeing of polyacrylonitril-fibres electrolytes re-
tard the adsorption of dyestuffs molecules [14]. The
effect of several electrolytes in a liquor was a matter
of our work (table 3).

There aren't significant differences between the four
electrolytes. That's why the investigation were car-
ried on with the inexpensive and in dyehouses usual
sodium sulfate. It was found that salts don't influence
neither dyeing nor fastnesses. Obviously electrolytes
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don’t promote swelling. Therefor a reducation of the
salt concentration in the solution should be possible.
In what respect levelness is influenced by electro-
lytes have to show an industrial test.

Swelling effect of liquid ammonia

As part of study we intented to improve substan-
tive dyeing with acid and reactive dyes by
pretreatment of the fibres with liquid ammonia. This
did not succeed, but it was found that the substantivity
of basic dyes could be increased significant.

The method used for removing the liquid ammonia
is important for the development of this process. Such
treated and dyed aramide fibres show similar fast-
ness levels compared to fibres dyed conventionally
with basic dyes. Further investigations into this ef-
fect will follow. Perhaps this effect could be the foun-
dation of a new dyeing procedure without carrier.

The authors thank the Arbeitsgemeinschaft Industrieller

Forschungseinrichtungen and the Forschungskuratorium
Gesamttextil for supporting this Work (AlIF 223D)
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FARBENIE AROMATICKYCH POLYAMIDOV

Nicolai, M., Nechwatal, A.

Thdringisches Institut fur Textil-und Kunststoff-Forschung e. V., Rudolstadt, BRD

V predlozenej praci boli preskimané moznosti
vyfarbovania aramidovych vlaknitych materidlov na
vy$Siu farebnu stalost, ako pri doposial vyuzivanom
bazickom postupe a zniZenia ekologického zataze-
nia. Bolo zistené, ze m-aramidy su vyfarbitelné kysly-
mi, metalokomplexnymi a disperznymi farbivami,
avSak bez dosiahnutia zlep3enia farebnej stalosti.
U sucasnych spdsobov je mozné znizenie ekologic-
kého zatazenia pouzitim alternativnych napuciavacich
prostriedkov a redukovanim koncentracie elektrolytu.
Ucinok tekutého amoniaku na aramidové vlakna by
mohlo byt zakladom postupu, ktorym by sa vylucili
nosice vo farbiacom kupeli. Tieto vyskumy, ako aj ak-
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tivity inych pracovnych kolektivov naznacuju, ze tieto
s aramidom spojené problémy (nizka svetlostabilita,
zla vyfarbitelnost, nizka farbostalost) su zakladného
charakteru a ich rieSenie je pravdepodobne mozné
iba modifikaciou vléken v procese ich pripravy. Opti-
malizovanim stcasného procesu sa da aspon zvysit
jeho ekologicka unosnost.

Prednesené na XIX. Tatranskej konferencii
11.—12. 10. 1994 vo Svite.

Lectured at the XIX-th Tatras conference
11.—12. 10. 1994 in Svit.
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MICROCAPILLARY FILAMENT YARN IN PRACTICE

Schneeweiss, J.

HEDVA a. s., 571 21 Moravska Trebova, Czech republic

The work briefly summarises reached acknowledgement concerning processing and asserting
of the microcapillary filament yarn in textile industry.

Der Vortrag erfasst in Kiirze die erhaltenen Erkentnisse bei der Verarbeitung und Applikation
von microkapilarer Seide in das Seide-Sortiment der Gewebe.

O630p noayuennpix no3uanuii 8 00 1acTu iepepaboTKU U APUMEHCHUA MUKPOBOJIOKIIMCTON KOMIEKC-

HOW HUTHU B INCJIKOBOM aCCOPTUMENTE TKAIICH.

Prednaska struéné shrnuje ziskané poznatky se zpracovanim a uplatnénim mikrokapilarového

hedvabi do hedvabnického sortimentu tkanin.

Microcapillary filament yarn creates a new genera-
tion of basic textile raw material. On one hand, the
above mentioned makes possible to improve physi-
cal-mechanical and application properties of flat fab-
rics. On the other hand, the processing requires great
number of changes all over the producing process
with ensured higher degree of working carefulness
and quality.

From the fineness point of view the microcapillary
filament yarn is the polyester filament yarn with cap-
illary filament denier lower than 1.0 dtex and
polyamide filament yarn with denier lower than 1.2
dtex. This evaluation corresponds with European
praetice where the yarn are made mostly by the di-
rect spinning of singly separated capillaries.

After looking at the structure of microfilament yarns,
that can be achieved from famous European yarn
producing companies, it can be stated, they are very
similar what is their basic parameters concerning. The
differences of the same or minimal different nominal
yarn deniers, resulting from the number of capillar-
ies, are not very important from processing point of
view (e.g. 76 dtex f 128 in comparison with 83 dtex
f 136 and so on).

The sense for converters is in economical view,
given by the material cost, payment and delivery
terms and rendered trade-technical and technologi-
cal service.

In development of fabrics made from the micro-
capillary yarn can be pursued some differences in
comparison with standard filament yarns structures.

Basic design, used in microcapillary filament yarn
fabrics, can be divided into three structures:

— standard warp material, microcapillary weft ma-

terial

— microcapillary warp and weft material

— microcapillary warp material, weft material of

twisted yarns (cotton, viscose, incidentally mix-
tures).
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First group of products makes paossible to achieve
also lower cost levels of final products in ours condi-
tions. Second and third product groups include wide
assortment structure, where all positive influences of
microcapillary filament yarn can be expressed and
asserted.

In weft system there is the false-twisting filament yarn
asserted mainly for the polyester filament yarn, the
smooth one, res. air-textured one is asserted for poly-
amide filament yarn. For processing of microcapillary
filament yarn in weft system must be ensured followed
condition with regards to technological demands:

— absolute clearance and continuity of all guide

and friction surfaces

— possibility of weaving-in from two weft packages

using mix 1:1 system

— machine, equipped by the weft thread unwinder

machine

— regular checking of minimal tension values on

both systems (warp max. 0.3 cN/dtex, weft 1.5
cN/dtex).

Needle looms seem to be optimal because of their
capability to ensure the processing of twistless and
high twisted yarn types. Deliveries of microcapillary
filament yarn winded on great-capacity bobbins up
to 10 kg (average approx. 4 kg) make possible maxi-
mal continuity of the weaving.

More pretentious processing conditions are, however,
for warp system mainly from warp preparing point of
view. According to operational notion it can be stated
the optimal technology of microcapillary warp prepar-
ing, especially those of twistless filament yarn (smooth
or textured one) is ensured by beam warp of separate
warps with following sizing (in one operation or in sepa-
rated procedure) and dry-combining. The condition of
warp yarn tension uniformity during warping is abso-
lutely essential. The sizing agent must cover by com-
pact film every individual yarn and slivering or cross-
ing cannot be seen on final beam.

Vidkna a textil 1 (4) 186—188 (1994)



What is twistless filament yarn concerning the in-
tensity and the number of tangled places play the role
in breakage of individual capillaries. At present, the
textile companies also differ the weft material from
the warp one with regards to this treatment. The weft
material has the number of tangled places in range
up to 30 per meter with lower intensity, the warp
material has even three times more ones, with higher
intensity of capillary cohesion. In individual systems
there is no suitable to exchange given material. The
used sizing agents must correspond with the warp
material. The types of acrylic and polyester sizing
agents are more spread. To decline some operational
problems, that can follow from the variability of cli-
mate conditions especially low relative air humidity,
additional waxing is suitable to decline the size dust-
ing and sticking of scrapped warp residue off. In this
case used wax also must make possible perfect
washability with excellent emulsifiability in washing
bath. The consumption of sizing bath must be counted
approx. 20—30 % more. Perfectly prepared warps
provide very good results on looms. Shartening of
grey goods with 1 failure on 100 m at 400 rev.p.min.
is unexceptional event. Lower ranges of processed
warps are more advantageous to be bought from fi-
bres producer as final ones.

The most pretentious processing stages are how-
ever the preliminary finish of grey goods and the dye-
ing. All follow results depend on size washing preci-
sion. Open-width scouring is recommended for all
assortment subgroups of fabrics to accomplished
desizing with aim the disengaged parts of sizing film
come to the washing bath and don’t remain in the
creases and similar. Therefore, the jig or open-width
scouring is essential technological condition.

The desizing quality must be checked by recom-
mended procedures using the astrazone colours.

The fabrics with acrylic and polyester sizes must
not be washed together in one washing bath. The
washing bath pH must be checked during the wash-
ing process (polyester size up to pH 9, acrylic size
in range 9—11). The second delicate treatment op-
eration is dyeing of perfectly washed fabrics. Well
washed grey good performs also assumptions for
perfect and level dyeing. The rope jet dyeing appa-
ratus with air turbine system is recommended for
improving the circulation as of the good rope as of
the dyeing bath (e.g. type Luft Roto of Thies Co.).

The dyeing, especially of the polyester filament yarn
fabric, take great number of technological differences.
Expressively larger surface area of fibres raises at
first the dyeing consumption. The speed of dye-with-
drawing and final depth are changed. These differ-
ences result in declined wet rubbing and light fast-
ness of final goods. The deep shades are achieving
more complicate and goods are wholly more delicate
from dye levelling point of view.
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This is the reason, why the preliminary finish quality
and the following of dye procedures are so important.
Carefully preparing of the dye has also big role.

The problem negation can be caused also by de-
fective emulsified wax in washing bath, that is easy
transferred to the fabric surface during the crusty
residue formation and one influences the quality of
dyed fabrics by stains, that cannot be eliminated.

The operational tests result in possibility to dye also
at h.p. rolling machines or h.p. jigs. In this aspect the
fabric structure from the permeability of dyeing bath
point of view is decisive. The risk of no levelling is how-
ever expressively increased by using this procedures.

To ensure the high degree of levelling and the nec-
essary degree of wet fastness and one to heat-set-
ting, selected dyes must be used (e.g. dye type Foron
RD fy Sandoz).

The surface area of microfibre fabrics is larger, what
requires the higher dye dosing (ca 30 % more) for
achievement of comparative shade depth. This dye-
ing difference will remain always in combined types
with microfibre in one system. These fabrics can be
printed without difficulties. The transfer print was evalu-
ated in our conditions. Lower temperature and speed
had to be selected to prevent unwanted lost of pre-
liminary finished fabric softness but besides required
depth by dye sublimation from paper to fabric was
achieved. While this softness will not be successfully
reached, mechanical treatment must be performed.

From final treatment point of view, great number
of variant types can be achieved, that correspond to
needs of utilising. The antistatic treatment demand
is essential for the dresswear assortment because
of aesthetic matter. Other treatment, the microfibre
fabrics enable, is the grinding treatment. The surface
is one or both side destroyed. Free capillary or loop
ends stick out the relief and make the touch expres-
sively softer and so called apricot peel effect is
achieved. Intensity of mechanical destroying must be
carefully chosen so the lost of strength would not
decline utilising properties. From the appearance and
follow technological connections point of view the
grinding is preferred to perform before dyeing. The
coatings require besides appearance aspect also cli-
mate influence protection. In this case quality hydro-
phobia treatment must be ensured. The best results
were achieved by using of the fluorocarbon appliance
with ensured concentration in bath of 2—3 times
higher than for standard fabrics.

The wind protection is attained by calander treat-
ment, that make possible better surface covering and
so porous declining. In difference with transfer print,
above mentioned treatment improve also the softness
of comparable fibre qualities.

To achieve the absolute water repellence for high-
functional products, varnish treatments with water
repellent film or backing, res. with microporous mem-
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brane that ensures air-permeability of water vapours
can be performed.

Special treatments that ensure dust microparts re-
pellence and permanent antistaticity can be achieved
by the fibre structure and the final treatments suit-
able combination.

It can be stated in the end, that the development
of microcapillary fabrics assortment has perspective.
An essentially more spread assortment can be
awaited in spite of above mentioned exaction and
great number of difficulties, connected to their solv-
ing and introducing to manufacture.

MIKROKAPILAROVE HEDVABI V PRAXI

Schneeweiss, J.

HEDVA, a.s., 571 21 Moravska Trebova, CR

Mikrokapilarové hedvabi tvofi novou generaci
zakladni textilni suroviny, ktera je na jedné strané
schopna zkvalitnit fyzikalné mechanické i uzitné vlast-
nosti ploSnych textilii, na druhé strané vSak jejich
zpracovani vyzaduje fadu zmén v celém vyrobnim
procesu se zabezpecenim vy3ssiho stupné peclivosti
a kvality préace.

Mikrokapilarovym hedvabim z hlediska jemnosti
rozumime PESh s jedni¢nim titrem kapilar mensim
nez 1,0 dtex, a PADh pak s titrem niZ§im nez 1,2 dtex.
Toto hodnoceni odpovida evropskym zvyklostem, kde
se vyrabi vlakna prevazné pfimym vypradanim jednot-
livé oddélenych kapilar.

Pro zpracovatele ma vyznam ekonomicka stranka
dana cenou materialu, platebnimi a dodacimi pod-
minkami i poskytovanym obchodné technickym
a technologickym servisem.

Pfi vyvoji tkanin z mikrokapilarovych vidken mizeme
sledovat nékteré rozdily oproti strukturam ze standard-
nich hedvabnickych viaken.

Zéakladni konstrukce, uplatiujici v hedvabnickych
tkaninach mikrovlakna Ize rozélenit do 3 struktur

— osnovni material standardni, utkovy material

mikrokapilarovy

— osnovni i utkovy material mikrokapilarovy

— osnovni materidl mikrokapilarovy, utkovy material

ze spfadanych pfizi (ba, VS, pfip. smési).

Prvni skupina vyrobkd umozfiuje v naSich pod-
minkach dosahnout i nizSich cenovych hladin hotovych
vyrobk(. Druha a tieti skupina vyrobki zahrnuje Sirokou
sortimentni strukturu, ve které se nejlépe vSechny
positivni viivy mikrokapilarového hedvabi mohou projevit
a uplatnit.
soustavu zejména z hlediska pfipravy osnovy.
Z provoznich poznatk( [ze konstatovat, Ze optimalni
technologie pfipravy mikrokapilarovych osnov,
obzviasté z bezzakrutového hedvabi (at jiz hladkého
nebo tvarovaného) je zajisténa valovym snovanim
dilGich osnov s jejich naslednym Slichtovanim (v jedné
operaci nebo i oddélenym postupem) a sdruzenim za
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sucheho stavu. Podminka stejnomérnosti napéti
osnovych niti pfi snovani je naprostou nezbytnosti.
Slichta musi celistvym filmem oblepit kazdou jednotlivou
nit a na hotovém valu nesmi dochazet k jejich
zpraminkovani &i prekfizeni.

Nejnarocnéjsi faze v procesu zpracovani je v pred-
upravé rezného zbozi a barveni. Na preciznosti
vyprani Slichty zavisi cely dalsi vysledek. U vSech
sortimentnich podskupin tkanin se doporucuje pro
dokonalé odslichtovani provadét prani za Siroka, aby
uvolfiované €astice Slichtovaciho filmu presly do praci
lazné a nezustavaly v zahybech apod. Proto prani
na jiggerech & prackach na Siroko je nezbytnou
technologickou podminkou.

Dobfe vyprané rezné zbozi dava predpokiady
i kvalitniho a egalniho vybarveni. Doporucuje se
provazcovy tryskovy barvici aparat se systémem
vzduchové turbiny pro zdokonaleni jak cirkulace
provazce zboZzi, tak i barvici 1azné (jako priklad jde o
typ Luft Roto fy Thies).

Vlastni barveni obzvlasté PESh tkanin nese sebou
fadu technologickych odliSnosti. Vyrazné vétsi
povrchova plocha vldken zvySuje v prvni fadé
spotfebu barviva, méni se rychlost natahovani barviva
a vysledna sytost. Tyto rozdilnosti se pak v hotovém
zbozi projevuji v nizSich stalostech za mokra ve svétle
i oderu, obtiznéji se dosahuji syté odstiny a zbozi je
celkové choulostivéjsi z hlediska egéalnosti vybarveni.

Pro vysoky stupen egality je nezbytné pouzivat
vybrana barviva, ktera ji mohou zajistit a zabezpeci
potfebny stupen mokrych i fixacnich stalosti (napf.
barviva typu Foron RD fy Sandoz).

Zavérem lze konstatovat, Ze rozvoj uplatnitelnosti
mikrokapilarovych tkanin i pfes naro¢nost a fadu
tézkosti pfi jejich feSeni a zavadéni do vyroby ma
budoucnost a miZeme oCekavat podstatné §irsi
uplatnéni.

Prednesené na XIX. Tatranskej konferencii 11.—12. 10. 1994 vo
Svite.

Lectured at the XiX-th Tatras conference 11.—12. 10. 1994 in
Svit.
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COMFORT OF CLOTHING, THE METHOD AND RESULTS

aVyskodil, I., "Borsky, 1., "Hubacova, L.

®Research and Educate Institute of Work Security, 814 35 Bratislava, Slovakia

®Institute of Preventive and Clinical Medicine, 800 00 Bratislava, Slovakia

The experimental results confirm a significance of air gaps in dress and objective measured
100 % relative air humidity in underwear space is considered as threshold of discomfort.

The fluent record methods of temperature changes at kernel, skin, heart frequency and subjec-
tive evaluation of heat, humidity and work effort feeling were used.

Die experimentalen Ergebnisse bestatigen die Bedeutung des Luftzwischenraumes in der
Bekleidung und als die Schwelle des Diskomforts ist gemeint eine 100 % gemessene relative

Feuchtigkeit der Luft unter der Bekleidung.

Es wurden angewendet Methoden einer vergehender Notitz der Verdnderungen von Themperatur
des Kerns’, der Haut, der Herzfrequenz und das subjektive Auswerten der Warme-Feuchtig-
keitsempfindungen und der Anstrengung der Arbeit.

DKCHEPUMEITAILIBIC PCRYILTATHL ROTBCPAIAIOT 3HANCHUE BOLLYHINLIX HPOCIOCK B OJICKIIC, IPUIEM
Fpanuieit neyotuoctu canracren obhektusno uaMepenuas 100 %-nan oTnocuTeanIan BIasKIoCTh HOJL
0110, TIpuMencisl MeroInn HenpepbIBHO N 3AITUCH M3MCHENIA TEMIICPATY PBI IPA, KOKHU, CePIeTHoN
ACATEALHOCTH U CYDLEKTHBION OICHKKH YYBCTBUS TCILIA. BALARNOCTH 1 ycuaus paboTn.

Experimentalne vysledky dokladaju vyznam vzduchovych medzier v odeve a ako prah diskomfortu
sa poklada objektivne namerana 100 % relativha vihkost vzduchu pod odevom.

Boli pouzité metddy plynulého zdznamu zmien teploty jadra, koze, srdcovej frekvencie a subjektiv-
ne hodnotenie pocitu tepla, vihkosti a namahavosti prace.

Introduction

As it is known, the clothing have according their
determination very different functions and man should
feel well in every one. There are often very contrary
demands on applied clothing properties with a pos-
sibility to make by using the clothing an optimal micro-
climate of immediate environment of life. With the
exception of these contrary demands a variability of
environmental quality, where a man performs vari-
ous activity, appeared to be very big problem.

The comfort clothing is possible, but only for a close
limited use. In most events discomfort can only be
alleviated. This is a subject of our professional inter-
est in area of protective clothing.

The physiological and ergonomic starting points

The seven-grades system for judgement of cold-
heat, humidity of body surface and work effort feel-
ing is usually used for subjective evaluation of man
comfort during a work. {1, 2]

Obviously, various physiological expressions con-
necting mainly with the need of taking away big body
heat quantities to surroundings, are changing with the
work effort rising.

Several examples of heat production during vari-
ous activities by Sommer [3] are asserted:
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Heat production

(kJ/hour)
Dancing youth 1 256
Woman during household works 439.6
Child during middle activity 418.7
Typist man 376.8
Man during the rest 203.3
Elder woman during the rest 125.6

According the same publication [3], the heat pro-
duction of adult man during various body activity is
graded, as follows:

Heat production

(kd/hour)
During sitting 401.9
During walking (5 km/hour) 1 096.9
During walking (7.5 km/hour) 2 260.8
During difficult physical training 2 679.5
During extreme effort as far as 5 000.0

Topical, Miller and Hettinger [4] have presented an
energy expenditure during various physical man work,
as follow:

Energy expenditure

(kJ/hour)

. Very small effort 8
1. Small effort 8—12
11, Middle effort 12—16
IV. Strong effort 16—20
V. Very strong work 20—23
VI. Extreme work 23—25

VIl Effort, connected with danger 25
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The Muiller's and Hettinger's data are given for long
time periods — 8 hours work conditions. Information
published by Sommer [3], with the exception of they
are older, are assumed to be valid for short time per-
formances.

The perspiring as way of taking the produced physi-
cal heat away, naturally depend on ambient tempera-
ture. The importance of perspiring, as the means of
keeping the heat physiological balance, rises intensively
in dependence on ambient temperature of 18 °C [3].

This and lower ambient temperature is asserted as
suitable temperature for physical work.

To ensure the heat-humidity comfort the produced
heat and humidity must be taken away. These quan-
tities are practically always changeable for real liv-
ing conditions.

The demand of ergonomic comfort from standpoint
of unlimited move seem to be the specific problem.
The claims are necessary to be elaborate on ergo-
nomic analysis base according to the principles of
dynamic antropometrics.

The methods for judgement of clothing heat-
humidity comfort

The more suitable technical characteristics of tex-
tile materials are mainly:

— heat permeability (W m™?)

— air permeability according to CSN 80 0817

— steam permeability e.g. according to method
Honeywell Co. 3

— capillary action according to CSN 80 0828

— ability to sorb and desorb of water

The clothing can be judged only in a co-operation
with the man. For certain study methods, the models
of people’s figures equipped with various sensors and
appliances that model certain situations, can be used.

The system of subjective evaluation of heat, humid-
ity and work effort feeling have been used in the co-
operation with the man [1]. The first two methods
have the biggest importance, because of the ordered
work regime of tested persons. The two systems are
applied, in substance:

— discontinue work and rest system, or

— continual work effort.

In these systems, the changes of basic physiologi-
cal values by name the heart frequency, the tempera-
ture of kernel, the skin temperature, the blood pres-
sure, the electrical resistance of skin are observed.

With the exception of the technical measurement
of underwear space microclimate and quantitative
changes of dress layers are convenient.

With the exception of the blood pressure, there is
no problem fluently observe and evaluate the other
important parameters by using the modern technigue
namely in laboratory pilot-plant conditions, or in prac-
tical working regime.

The comparative method has been used for the
development of new dress sorts. There is not suit-
able to change several elements during the devel-
opment, because the influence of individual changes
cannot be satisfactory judged.

The way of aimed treatments according to plan of
gradual changes prepared beforehand is better one.

Selected results of work during the judgement
of heat-humidity comfort

The importance of underwear space air gap was
studied in the co-operation with the Institute of Pre-
ventive and Clinical Medicine with aim to improve the
heat-humidity comfort during the work in warm and
even hot work conditions [5].

In this work the statistical importance of 10 mm air
gap was confirmed by follow methods: the volunteers

Table 1. The subjective feelings in clothing with various air gaps.

Time Power Subjective feelings Counter Underwear space microclimate

[min.] [W] humidity  work heat temperature/°C air humidity/%
distance 1 125—130 1 1 1 119 25.3 56.6
without distance 1 125—128 1 4 2 96 25.7 29.9
distance 5 125—130 2 3 5 100 28.7 86.5
without distance 5 125—126 1 5 2 124 29.3 67.9
distance 10 128 3 5 6 119 30.2 100
without distance 10 125—130 3 6 3 132 31.3 84.5
distance 15 125 4 5 6 118 29.6 100
without distance 15 125—130 4—5 6 4 136 31.7 91.2
distance 20 124 4 5—6 6 121 29.9 100
without distance 20 125—130 5—6 6 5—7 128 314 100
distance 25 128 5— 6 5—6 6 132 30.0 100
without distance 25 125—128 6 6—7 6—7 125 30.7 100
distance 30 125 5—6 5—6 6 125 30.4 100
without distance 30 130 6 7 6—7 140 30.7 100
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Table 2. The average heart frequency of volunteers in working
and in rest cycles at effort of 100 W

Heart frequency (counter per min.) cycle

Time
of the work rest
experiment O0mm 10 mm 20 mm 0 mm 10 mm 20 mm
0—5 - - - 74 67.5 67.5
5—10 127.5 120 120 - — -
10—15 - - - 87.5 75 72
15—20 133 131 127 - - -
20—25 - - - 92.5 90 86
25—30 137 134 132 - - -
30—35 — - - 100 95 91
35—40 141 138 137 - - -
40—45 - - - 109 99 96
45—50 148 141 140 - - -
50—55 - - - 110 104 101
55—60 155 146 145 - - -
60—65 - - - 112 107 101

subjective evaluation of EKG changes, the tempera-
ture of kernel, the systolic and diastolic blood pres-
sure.

The method of dress comparison without air gap
and with a distance of 10 and 20 mm was used.

Work conditions:

temperature 20 and 33 °C, work effort 100 kW on the
bike ergometer in 5 minutes of work and 5 minutes
of rest system.
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Fig. 1 Development of skin and rectal temperature in clothing

with various thickness of air gap

rektalna teplota — rectal temperature

kozZna teplota — skin temperature

odev: bez distancie — clothing: without distance
distancia —_ distance

Vidkna a textil 1 (4) 189—193 (1994)

10 & pracovnych cyklov

Odev 2A - 0mm o
s distancios 2.8 - 10 mm T, =33 °¢C
2.C - 20mm
SF TKs I.
[min-) [xPa](torr} ; (°c] .
150 ///\\ 26,0"495 *f;/\\\ 38,0 */*,/\\
Ad——mos >C A<-gom=>C Ac-- -
2541190
S
140 20,6-1-185 375
24,0-1-180
130- 411715 30
2 L ]
All8]|C A{]B||cC AllB]|C
Fig. 2 The average values and Sx of selected physiological in-
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dexes in dependence on clothing type and air tempera-
ture.
6 working cycles

odev s distanciou — dress with distance

Measured technical values: the underwear space
temperature, humidity and air flow.
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Fig. 3 The average values and Sx of selected physiological in-
dexes in dependence on clothing type and air tempera-
ture.
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Fig. 4 The results of measurement of underwear space micro-
climate values in third phase of experiments.
relativna vihkost vzduchu — air relative humidity

rychlost prudenia vzduchu — air flowing speed

The selected results are asserted in tables and fig-
ures.

On base of experiences, the opinion was stated,
that the limit of discomfort arises in that time, when
the internal underwear space reaches 100 % air rela-
tive humidity.

The judgement results of protective overall with
effective Goretex layer were chosen from other works.
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KOMFORT ODIEVANIA, METODA A VYSLEDKY

2\/yskodéil, I., "Borsky, |., "Hubaéova, L.

2Vyskumny a vzdelavaci ustav bezpec¢nosti prace, 814 35 Bratislava, SR

®Jstav preventivnej a klinickej mediciny, 800 00 Bratislava, SR

Pre dosiahnutie komfortného stavu pri urcitej ¢in-
nosti oble¢eného ¢loveka je nevyhnutné docielit urcitd
vyvazenost uvolnenej energie pri pracovnej —
pohybovej aktivite s transportnou schopnostou tepla
a vlhkosti odevu. Tuto vyvazenost ovplyviiuju faktory:
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— striedavého stavu telesnej (aj fyzickej) aktivity,
kvalita okolitej klimy (teplota, vihkost a prudenie
vzduchu),

— kvalita odevnych vrstiev,

spOsob konstrukcie odevu.
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Vyskumny a vzdeldvaci Ustav bezpecnosti prace,
Bratislava ma skusenosti s metddami sledovania
zmien zakladnych fyziologickych hodnbt pri zafazo-
vych testoch pri posudzovani kvality ochrannych,
alebo aj Sportovych odevov. Najosvedcenejsie je
priebezné meranie srdcovej frekvencie, teploty jadra
a teploty koZe s priamou odozvou na mechanizmus
vyvazenosti telesnej teploty. Z technickych vlastnosti
preferujeme stanovenie tepelnej izolacie a jej zmenu
s vlhkostou, priebezné stanovenie zmien teploty
a vihkosti pododevnych vrstiev vzduchu a dynamiku
pododevnych vrstiev.

Samozrejme zohladfiujeme priepustnost vzduchu
a vodnych pér. Oba parametre je potrebné poznat aj
v rozliéne vihkom stave. Vplyvom kapilarneho efektu,
alebo kapilarnej kondenzacie sa prudko menia vlast-
nosti ovplyviiujice komfort.

Z praktickych skusenosti vyplyva velka ddlezitost
vertikalnej ventilaénej schopnosti v odevoch, ktoru
umoznuje otvorena vzduchova medzera prepojena na
otvory v odeve.

V prednaske su uvedené najddlezitejSie vysledky,
z ktorych sa doposial v praxi presadilo posilnenie
vyznamu pododevnych vrstiev vzduchu. Tieto boli
realizované (nie v optimainej podobe) formou
hygienickych mriezok v odevoch pre hutnikov a zva-
ratov. Na vyskume spolupracovali Ustav klinickej a
preventivnej mediciny, Bratislava a Vyskumny Ustav
odévni, Prostéjov.

Prednesené na XIX. Tatranskej konferencii 11.—12. 10. 1994 vo
Svite.

Lectured at the XIX-th Tatras conference 11.—12. 10. 1994 in
Svit.

NON-TRADITIONAL PROCEDURES OF FIBRES AND FI-
BROUS FORMATIONS FLAMMABILITY EVALUATION

Mitterpachova, M.; Duréova, O.

Research Institute for Man-Made Fibres, State Enterprise, 059 21 Svit, Slovakia

Results of fibre flammability evaluation after processing into fibrous formations by using stand-
ard methods procedures in laboratory and pilot plant conditions are presented in this paper.
Evaluations are used for judgement of treatments efficiency, that reduce fibre flammability

before fibre processing into final textile products.

Im Beitrag wurden présentiert die Ergebnisse der Auswertung der Brenbarkeit von Fasern,
nach deren Verarbeitung bei Labor- und Pilot-anlagebedingungen, zu textilen Gebilden, mit Hilfe

von Verfahren mit normalisierten Methoden.

Diese Auswertungen sind genutzt zur Beurteilung der Wirksamkeit der Faser-Brenbarkeit-
senkender Appretur, vor der Verarbeitung der Faser in textile Endprodukte.

”[)I/IBCJ[CIILI PC3YALTATLE OHEHKYU I'OPIOYECTH BOJMOKOI NOCIAC UX I'IC[]CDEIGOTKL,I B TCKCTUIILHLIE MATCPU-
dJibl B J]Zl6()p21'l‘0[)llbl\' U N0AYNPOUIBOJICTBEHHBIX YCJIIOBUAX MO CTAHAAPTHLIM MCTOOAM.

Ouenky HPUMEHSIOTCH 1an O6l".y']KJl€HMH APHEKTUBHOCTHU OGD}]GO'I'OK NOHUAKAIINX TOPOUYCCTL BOJIO-
KOn nepejil nx llCPC[)aGO'I'KOﬁ B OKOHYATEALHBIC TCKCTULIBLIC U3JIECIIN.

V prispevku su prezentované vysledky hodnotenie horfavosti vidken po ich spracovani v labora-
térnych a poloprevadzkovych podmienkach na textilné Upravy postupmi podfa normovanych metdod.

Hodnotenia su vyuZivané na posudzovanie ucinnosti Uprav znizujlcich horfavost vidken pred
spracovanim vlaken do findlnych textilnych vyrobkov.

Products from fibres are often primary cause of
fires, respectively, during fires they act as material
spreading fire on the area ( floor covering, blankets)
or to the height (curtains, draperies). The largest
danger menaces, when textile materials come to the
direct contact with persons (clothing, coverlets). The
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secondary phenomena are dangerous too, like the
deformation, the melt dribbling, smoke and toxic fire
evaporation creations, that can be a secondary cause
of fire, health damage and deadly injuries. The ex-
tent and speed of fire spreading depend on charac-
teristics of material at first time. In general, there is
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an effort to make difficult combustible materials from
easy combustible materials by suitable treatment. In
textile practise, the notion “flame-retardant” expresses
characteristics, that claim to be achieved by treat-
ment, best of all [1, 2].

The range of primary and secondary phenomena
during combustion of textiles can not be judged
by one method. Therefore, the individual testing meth-
ods are differed in position of testing sample, in which
test is performed, e.g. vertical, oblique, horizontal.
An ignition is made either on lip or area of testing
sample. The criteria for evaluation are stated, as:
— time of burning after putting the ignition source off
— rotting (decaying)

— length res. area of burned part
— speed of flame spreading and so on...

The stated criteria of flammability evaluation by
using of individual testing methods respect purpose
of final product application [3, 4].

Standard methods are used for flammability evalu-
ation of textile materials. Procedures for evaluation
of fibre flammability, the textile materials are made
from, are unknown. The evaluation of that fibre qual-
ity has significance mainly in develop process of treat-
ments reducing their flammability.

The evaluation of fibre flammability precedes their
processing in laboratory and pilot-plant conditions on
flat textiles. The knitted sleeves are made from fila-
ments on knitting machine with small diameter, non-
woven fleeces are made on laboratory sample mixer
from staples. The follow procedure of evaluation cor-
responds with the standardised methods.

Generally, determination of oxygen number (LOI)
is the most used method [5].

The principle resides in determination of minimal
concentration of oxygen (in vol. %) in the mixture of
Oz and Nj in constant volume, that is moved with
speed of 40 10 mm s~1, when the testing material is
burning up at length of 50 mm, or one burns at least
180 sec.

The values of LOI, determined by this method on
samples of knitted materials and fleeces prepared
from testing fibres, confirm the efficiency of flame-
retardant treatments (Table 1) and refer on the de-
pendence of LOI on fibre fineness (Table 2) and on
weave geometry of textile formation (Table 3).

The relativity of valuation efficiency follows from
experimental results of flame-retardant treatments.
Therefore, the criterion of the same fibre preparation
conditions must be asserted.

The evaluation of fibre flammability by using the
presented procedure fills a gap in area of treating,
that exists between the flame-retardant fibre devel-
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Table 1. Results of efficiency evaluation of various flame-retard-
ant treatments (No.1, No.2)
Weight LOI
Sample (g/m?) (vol.% of O,)
Knitted material, made from PES fibres, 243 26.5
without treatment
Knitted material, made from PES fibres, 242.4 29
treatment No. 1
Knitted material, made from PES fibres, 235.8 30
without treatment
Knitted material, made from PES fibres, 243.4 35

treatment No. 2

Table 2. The dependence of LOI on fibre fineness of knitted

materials with the same way of flame-retardant treat-

ment
Fibre LOI
Sample fineness
(dtex) (vol.% of Oy)
Knitted material, made from POP fibres 112.5 41
Knitted material, made from POP fibres 208.4 29.5

Table 3. The dependence of LOI on weave geometry of textile
formations with the same way of flame-retardant treat-

ment
s | Weight LOI
ample (g/m? (vol.% of O,)
Knitted material, made from PES fibres 81.2 43
Knitted material, made from POP fibres 86.9 36

opment and the production of textile materials. The
judgement of flammability, res. the efficiency of flame-
retardant treatment is economically interesting con-
tribution for area of the research and the evaluation
of entrance half-products before processing into fi-
nal products.
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NETRADICNE POSTUPY HODNOTENIA HORLAVOSTI
VLAKEN A VLAKNITYCH UTVAROV

Mitterpachova, M., Duréova, O.

Vyskumny ustav chemickych vidken, 05921 Svit, SR

Metdédy poziarneho skuSobnictva na hodnotenie
horlavosti materidlov kvantifikuju ich reakciu na ohen.
Podmienky normovanych postupov zohladriuju ucel
pouzitia hotovych vyrobkov. SU zndme metddy hodno-
tenia horlavosti zaclon, dekoraénych materialov,
kobercov a pod. Nie sti zndme postupy na hodnotenie
horlavosti vlaken, z ktorych sa textilie vyrabaju. Hodno-
tenie tejto viastnosti vidken ma svoje opodstatnenie,
najma v procese vyvoja uprav znizujucich ich horlavost.
Poznatky o uéinnosti Upravy eSte pred spracovanim do
hotového vyrobku su z vyskumného aj ekonomického
hladiska prinosom.

RieSenim tejto problematiky je vypracovanie
netradi¢nych postupov hodnotenia, spocivajucich
v priprave textilnych ploSnych utvarov z vldken
nekonecnych a strizovych v laboratdérnych a polo-
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prevadzkovych podmienkach. Podstata je v spracova-
ni nekoneCnych vlaken na malopriemerovom
pletacom stroji na hadicovy Uplet a v spracovani
vlaken strizovych na laboratérnom mieSaci vzoriek na
nepojené runo.

Hodnoty horfavosti upletov a ran podfa normova-
nych metod su vysledkom Ucinnosti uprav znizujucich
horlavost vlaken. V priebehu aplikacie postupov
hodnotenia boli potvrdené zavislosti horlavosti na
jemnosti vidken, resp. plodnej hmotnosti textiinych
Utvarov a geometrii vazby.

Prednesené na XIX. Tatranskej konferencii 11.—12. 10. 1994 vo
Svite.

Lectured at the XIX-th Tatras conference 11.—12. 10. 1994 in
Svit.
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PROPERTIES OF EKO-PP FIBRES

ajambrich, M., 2Murarova, A., °Stupak, A., ®Jambrich, P., °Lalik, J., °Klatik., J.

Faculty of Chemical Technology, Slovak Technical University, Radlinského 9, 812 37 Bratislava
®/strochem, Nobelova 34, 836 05 Bratislava

Slovnaft, Vicie hrdlo, 824 12 Bratislava, Slovak Republic

The aim of this work is to investigate the developed special PP fibres and fibrous materials.
The described properties of PP fibres are employed for their processing into the various applica-
tion types of fibrous formations in order to protect surface and underground waters, to prevent
the soil and air pollution from harmful substances and in this way to solve current EKO problems.

In der vorliegenden Arbeit werden speziale PP-fasern und Material von Fasern beurteilen. Die
Eigenschaften PP-Fasern fihren zur Verarbeitung verschiedener Artikel von Fasernmateriais.
Dieses Material hat solche Eigenschaften zur Verfigung, die EKO-Probleme des Oberflache-
wassers, Unterwassers und verschiedener Chemikalien in der Erde auch in der Luft I1&sen.

B aron puﬁo'rc Obli1a U3YUYCHA NIOJNrOTOBKA CHCHUAELHBLIX HOUHPOHUICHHOBLIX BOTOKON ¥ BOJOKHTHCTLIN
MaTepualiion. Omucansie CRBORCTR NOJHIPOTUICITHOBLIX BOITOKOI TIPUBO AT K IICPC[)HG()TK(’, B PO3ANUILIT
ACCOPTUMENT BOTOKIACTHIX W3JIC M T petnenms Il])()ﬁ,‘]CMOH IPCIOXPAHBI HOBCPXHOCTHLIX U O TTOALILIN
BOJ1, ofesneucne nouBb! HEPCH 3ATPHZHUBANINEM U TOKC LB OXPAIDBI BOKDYALIOMEH CPEIbl T UMees

BOSMOAKNOCTL PCIICHASI HKO’[]D()G. ICMOB.

V tejto praci sa sleduju Specidlne PP vildkna a vlaknité materialy. Popisané viastnosti PP vldkien
vedu k ich spracovaniu do réznych aplikacnych typov vlaknitych (materialov) Utvarov na rieSenie
problémov ochrany povrchovych a pozemnych véd, ochrany pddy pred zneCistenim Skodlivymi

latkami a na ochranu ovzduSia, ¢im umoznuju rieSit ekologické problemy.

Introduction

Proportionally to the growing consumption of syn-
thetic polymers the researchers’ attention aimed at
their human aspects in the development of the soci-
ety and mainly to the increased compatibility with a
living organism and natural environment has been
steadily increasing. The remarkable interest is asso-
ciated also with a permanent pressure on the im-
provement of environmental protection, against the
accumulation of poorly decomposable materials in
nature, and on their liquidation or recyclation. In the
present period, the requirements for protection and
purity of surface and underground waters as well as
for prevention and minimalization of consequences
of various breakdowns have become more and more
urgent. In connection with the above-stated facts the
application of polypropylene (PP) fibres and their fi-
brous materials has shown to be interesting particu-
larly for separation of crude oil substances and their
substrates from waste and underground waters, for
protection against soil pollution on dumps, or for ap-
plication in various breakdowns, etc. Their utilization
for protective purposes or for the solution of other
ecological problems is possible due to the general,
specific and special properties of PP fibres. Both the
general and specific properties of these fibres are
derived from their molecular and overmolecular struc-
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ture. Their special properties are dependent on the
physical and chemical modification [1, 2, 3, ].

The general properties of PP fibres, such as a low
humidity absorption, non-dyebility by classic dyes,
high affinity to non-polar compounds and conse-
quently oleophility, the acid- and base-resistance, etc.
are contingent on their molecular structure.

The specific properties of PP fibres are determined
by parameters of the overmolecular and morphologi-
cal structure which they assume in the processes of
their preparation. The point in question are mainly the
orientation of crystalline and non-crystalline domains,
their size and proportion, structural modification and
spherulitic, lamellar or fibrillar arrangement [4, 5].

The special properties of PP fibres and fibrous
materials are achieved by the physical modifica-
tion.

The physical modification of PP fibres has been an
object of great attention already a long time. The
choice is being made of procedures that change the
fibre geometry, especially of those involving the fi-
bre preparation from polymer mixtures, composits, by
addition of the low- and high-molecular additives and
different types of inorganic compounds. The indicated
procedures of modified fibres and fibrous materials
are responsible for changes in their specific surface,
articulation, optical and transport properties, etc.
These procedures have a large influence on chemico-
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physical activity of the prepared fibres, permitting one
to obtain them with special properties [6, 7].

Preparation, evaluation and application of EKO-
PP fibres

In the next part of the lecture | would like to shift
my attention to their application, especially in the
ecological sphere. The point in question will be the
materials used for retaining or recovering organic
substances — mainly crude-oil products — from the
mixture or in the pure form.

For the preparation of EKO-PP fibrous materials the
PP fibres of a different cross-section and a diverse
fineness were used. The profile, hollow and hollow-
porous fibres prepared from the pure polymer or con-
taining organic as well as inorganic substrates show
a higher physicochemical activity resulting from their
larger specific surface (m? kg™") in comparison to the
fibres of a circular cross-section. The physicochemical
activity manifests itself in the ability to retain organic,
mainly non-polar substances, enabling an air filtra-
tion from solid and liquid substances [1, 8, 9]. This
separation ability is based on physical adsorption and
partially on intercapillary adhesion. In Table 1 the
fundamental parameters of geometry and over-
molecular structure of PP fibres are indicated.

In Figs. 1 and 2 the electromicroscopic photographs
of cross-sections and of a longitudinal view of the PP
fibres with a different geometry and with the content
of inorganic additives are illustrated.

The experimental results indicated in figures and
in the table are pointing out to the possibility to ob-
tain the PP fibres from the same polymer using vari-
ous procedures of their preparation and the different
overmolecular and morphological structure and ge-
ometry (Table 1, Figs. 1 and 2). Differences between
the fibres structure and geometry show themselves Fig. 1 Electron-micro§copic photograph; of cross-sections and
in their physicochemical activity and hence also in of the longitudinal profile of PP fibres; a, b, ¢, d, e —a

. .. . tow and staple type of the fibres, d — hollow and
the separation efficiency of crude-oil substances, additivated ﬁgres_yp

Table 1. Parameters of structure, geometry and of the separation efficiency of crude-oil substances modified by PP fibres at the
concentration of crude-oil substances in water of 30 mg I

Profile Additive Titer Separation effic.
geometry and dtex of crud. Parameters of overmolecular structure
centr. oil subst
% B fi fa fo
O BaSQ,, 30 % 22 73 0.62 0.64 -0.320 0.275
O BaSO,, 50 % 30 68 0.60 0.600 - 0.400 0.200
] CaCO,;, 50 % 30 60 0.59 0.560 - 0.340 0.191
O Mg(OH),, 50 % 30 67 0.63 0.670 -0.310 0.307
23 27 78 0.60 0.895 - 0.256 0.434
O 10 70 0.58 0.860 0.113 0.409
@] 1.3 80 0.46 0.944 0.913 0.944
O 25 63 0.62 0.904 0.099 0.608
Y 27 69 0.58 0.901 - 0.223 0.429

Vidkna a textil 1 (4) 196200 (1994) 197



Fig. 2 Electron-microscopic photographs of additivated PP
fibres; a — PP and BaSO,, b — PP and Mg(OH),,
¢ — PP and CaCO;.

sound adsorptivity, transport of thermal energy and
in other properties.

Conclusion

The described properties of PP fibres are employed,
both in domestic conditions and abroad, for their
processing into the various application types of fibrous
formations in order to protect surface and under-
ground waters, to prevent the soil and air pollution
from harmful substances and in this way to solve
current ecological problems [1, 2, 8, 11].

The developed special EKO-PP fibres and fibrous
materials can be applied in various forms as:

— a sliver with loose, differently long ends for recov-
ering the crude-oil substances or other substrates
from waste waters using an extruder (Fig. 3),

— non-woven sorption textiles of the different re-
quired length and width, backed with an imper-
meable foil to quickly localize the crude-oil sub-
stances, to prevent the soil and water from con-
tamination, to isolate the subsurface of dumps as
well as to protect the soil against oil deposits (En-
closure 1),

— staple profiled, hollow-porous and additivated fi-
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Fig. 3 EKO-PP fibrous material.

bres suitable for their inserting into separation col-
umns (Figs. 1 and 2),

— tow profiled and hollow-porous fibres convenient
for sanitary carpets (Figs. 1 and 2),

— thick profiled and hollow fibres suitable for the
preparation of barrier inserts into an oil air cleaner,

— a sorption snake, which is a knitted fabric filled
with special PP fibres, serves as a barrier to re-
tain crude-oil substances from the water surface
(Fig. 3),

— fibrous materials in the form of a lattice used for
filtration devices in sanitary technologies (Fig. 4).

The EKO-PP fibres and their fibrous materials pro-
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Fig. 4 Fibrous PP lattice for filtration purposes.

vide a wide range of applications in solving ecologi-
cal problems on the basis of the changes in their prop-
erties via physical modification.
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Enclosure 1

vUuTCcH

SORPTION TEXTILE FROM EKO-PP FIBRES

The sorption textile produced from EKO-PP fibres
is intended primarily for retaining crude-oil sub-
stances. It is used for prevention and liquidation of
the escaped concentrated crude-oil substances (oils,
engine fuels) or their mixture with water at very low
concentrations (in an order of mg I™").

PRODUCT COMPOSITION

The sorption textile is composed of the construc-
tionally suitable non-woven needle-punch fabric and
the impermeable PP foil. In the sorption layer PP fi-
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bres of the different specific surface are used in the
optimum combination, which ensures, together with
the EKO-PP fibre oleophility and hydrophobity, the
material’s high sorption properties. The connection
of the non-woven needle-punch fabric with an imper-
meable foil is possible using the thermal bonding tech-
nology.

PARAMETERS

The application of the separation textile from EKO-
PP fibres permits the crude-oil substances or other
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organic non-polar materials (dyes, preparations) to

be retained in the amount which is ten times higher

than the mass of the sorption textile dependending
on its construction.

The separation efficiency: at low concentrations of the
crude-oil substances below 50 mg " in water
the separation efficiency is directly proportional
to the concentration of the crude-oil substance
and reaches as much as 80 %.

Sorption fabric measurements: the normal dimension
of 1560 x 100 cm or according to the custom-
ers’ wish.

APPLICATION

The retention of crude-oil products (oils, engine

fuels) occurs during:

— manipulation at fuel pump stations,

— their leakage in car fleets, garages and stands for
motor vehicles,

— the repair, maintenance and crashes of motor
vehicles and various equipments,

— their leakage from collecting containers or crude-
oil product packages,

— their leakage into surface and waste waters,

— the transport of vessels with crude-oil products in
lorries and wagons,

— manipulation in the various branches of industry,
transport, agriculture and energetics.

Furthermore, the EKO-PP fibres can be utilized for
retaining non-polar organic substances (dyes, prepa-
rations).

The sorption fabrics from EKO-PP fibres may ex-
perience a broad application in any place where the
manipulation with crude-oil substances or other non-
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polar organic substrates exists, or where the risk of
their leakage might be imminent.

LIQUIDATION OF APPLIED SORPTION TEXTILES

The ecologically suitable liquidation is very simple;
the best way is their burning provided the toxic sub-
stances were not absorbed into the fabric. If a larger
amount of the applied sorption textiles is accumulated,
one may use collecting services ensuring their re-
moval to special incinerators.

Organizations submitting their offer are undertak-
ing the obligation to take back all purchased and used
sorption textiles manufactured from EKO-PP fibres
and to guarantee their liquidation.

THE PRODUCT IS OFFERED BY:

SLOVNAFT (Corp.), Bratislava,
Department of Environmental Protection,
tel.: 07/24 35 71, fax: 07/24 43 88

ISTROCHEM (Publ.Corp.), Bratislava,
tel.: 07/25 80 04, fax: 07/25 73 74

FACULTY OF CHEMICAL TECHNOLOGY,
Slovak Technical University, Bratislava,
tel.: 07/36 85 98, fax: 07/49 31 98

RESEARCH INSTITUTE OF TEXTILE CHEMIS-
TRY (Publ.Corp.), Zilina,
tel.: 089/224 18, 224 19, fax: 089/21 70

Prednesené na XIX. Tatranskej konferencii 11.—12. 10. 1994 vo
Svite.

Lectured at the XIX-th Tatras conference 11.—12. 10. 1994 in
Svit.
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MODIFICATION OF PA 6 BY COPOLYAMIDES

Kristofi¢, M., MarcincCin, A., Prchal, V., Ujhelyiova, A., Legén, J., PaSkova, E.,

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

In the present work an influence of copolyamides on the properties (especially electric and
sorption) of the blended M/F fibres PA 6/copolyamides was determined. The copolyamides used
were prepared from s-caprolactam and the nylon salt(s) from adipic acid, sebacic acid and hexa-
methylenediamine, 1-(2-aminoethyl)piperazine, 1,4-bis-(3-aminopropyl)piperazine respectively.
Electric and sorption properties with the higher amont of copolyamide(s) are better, elasticity de-
gree ¢° raises, crystallinity ratio Kp, orientation of crystallites f,c and strength of blended fibres
decrease.

In der Arbeit wird der Einfluss der Kopolyamiden auf die Eigenschaften der Gemischfasern M/F
PA 6/Kopolyamiden ausgewertet (besonders der Einfluss auf die Elektrischen- und Sorption-
eigenschaften). Die Kopolyamiden, die fir Modifikation des faserbildenden PA 6 verwendet wurden,
wurden aus dem e-kaprolaktam und den Nylonsaizen der Adipinsdure, Sebakinsdure mit hexa-
methylendiamin, 1-(2-aminoéthyl)piperazin, 1,4-bis-(3-aminopropyl)piperazin vorbereitet. Die
Elektrischen- und Sorptioneigenschaften der Gemischfasern werden mit dem Gehalt des Kopoly-
amides verbessert, der Elastizitatsgrad ¢° steigt, der Kristallanteil Kp, die Orientierung der Kristalliten
fxc und die Festigkeit sinken.

B pafoTe Guiim MCCICHOBANL CROACTBA (MMCHTIO HIACKTPUYICCKUE U COPO MO IILIC) CMCCHBIX BOJIOKO
noJm-g-kanposakram/conomamuil. Conoauamuint OLUIM HOArOTOBACHB U3 £-KANPOIAKTAMA U ,HBLLIOHOBO
COMMY U3 AIMOUHOBOH KUCIOTH, CeOAIMUIOBONH KHCIOTHL U rekcaMeruacmavuna, 1-(2-amunoerun)-
uunepasuna, LAd-6uc-(3-avunonponinunepaszuna. Juekrpuucckue Mo copoiMoOnnbIC CBOUCTRA
YAYUHAOTCA ¢ HOBLIHICHUEM KOIMYECTBA CONOIMAMUAL B CMECHBIX BOJOKHAX, CTCHEHD HIACTHIHOCTI €°
pacrer, Xpueraaananocts Kp, opuentauus XpUCTauinroB 1 IIPOYINOCTL CMCCHBIX BOJIOKOH Najact.

V préci je zhodnoteny vplyv kopolyamidov na vlastnosti (najmé elektrické a sorpéné) zmesnych
M/F viaken PA 6/kopolyamidy. Kopolyamidy pouzité pre modifikaciu viaknotvarného PA 6 boli
pripravené z ¢-kaprolaktdmu a nylonovych soli kyseliny adipovej, kyseliny sebakovej a
hexametyléndiaminu, 1-(2-aminoetyl)piperazinu, 1,4-bis-(3-aminopropyl)piperazinu. Elektrické a
sorpcéné viastnosti zmesnych vlaken sa s obsahom kopolyamidu zlepSuju, stupen pruznosti €° stupa,

krysStalicky podiel Kp, orientacia krystalitov . i pevnost klesa.

In spite of their 50 years commercial history and
large production, polyamide (poly-e-caprolactam, PA
6) fibres have not ideal properties for using in the
textile industry.

The ability of PA 6 macromolecules to form
intermolecular interactions by their amide groups
causes a high content of crystallites and a less pos-
sibility to utilize these groups for fixing some reagents
like water, dyes etc. Thus PA 6 fibres do not achieve
the physiologic properties of natural fibres (silk, wool,
cotton) whether in the sorption of water (vapour), or
in the electric properties.

Perfection of these properties essentially improves
the comfort of wearing and also utility properties of
modified PA 6 fibres. If additionally an improvement
of further properties is reached then it is interesting
to investigate the modification of PA 6 fibres by ad-
ditives [1—4].

The internal structure of PA 6 fibres and accessi-
bility of its amide groups can be influenced by arbi-
trary additive. However, an additive with some ac-
tive atoms or groups is much more effective in im-
proving these properties.
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An additive containing segments of poly-e-
caprolactam in the macromolecules is much more
compatible with PA 6 (in comparison with other types
of additives) and thus the probability of good
processability during spinning and drawing is much
better. This type of additive can be introduced into
PA 6 in a high content without considerable deterio-
ration of the mechanic properties of modified fibres.

Introduction of e-caprolactam into the macromol-
ecule of the additive usually decreases or totally re-
moves (according to its amount) the high solubility
of these additives (originally prepared without &-
caprolactam). This is another advantage of prepara-
tion of insoluble copolymers which are stable during
wett processes of maintenance of textiles.

The above mentionned aspects show that
copolyamide from e-caprolactam and functional
comonomer(s) with active atom(s) or group(s) might
satisfy fastidious criteria for their employment in the
modification of PA 6 fibres.

Moreover comonomers like nylon salts (diamine and
dicarboxylic acid) positively influence the time of
preparation of the copolyamide.
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Higher sorption of modified PA 6 fibres was
achieved by additives containing oxygen or nitrogen
in different forms [5—11]. Introduction of nitrogen (in
the form of piperazine derivatives) improves also the
dyeability, UV fastness and thermal stability of the
modified macromolecular material [12—16].

EXPERIMENTAL

Study of the modification of PA 6 fibres was focused
on the preparation of copolyamides, their introduc-

Table 1.

' o0
JHN- (CHz)s COT N
Jx 1

[

KL + KAN 2 - A

tion into PA 6, preparation of modified PA 6 fibres —
M and the determination of some of their properties.
The synthetized copolyamides have statistically or-
dered segments of poly-e-caprolactam and some
comonomer like: nylon (AH) salt, nylon salt of adipic
acid or sebacic acid and 1-(2-aminoethyl)piperazine
or 1,4-bis(3-aminopropyl)piperazine or their combina-
tion (ternary copolyamide).

Copolyamides with 20—60 wt. % of comonomers
were prepared without problems in two steps (A —
normal pressure, B — reduced pressure) during

Properties of PA 6 fibres modified by copolyamides KOPA from KL + KAN 2 (A) and KL + KSN 2 (B), A =3

VAN i
N—CH,  CH, -NH- CO-—-(CH)s- CO
N :

Y x:1y=8:1
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"‘TfHNf(CHz)sﬁCO}X{*N¥JN CH; —~CHz —-NH—CO—-(CH,)s - CO-~

iy

KL + KSN 2 - B
Amount of KOPA, wt. %
Adit. Property
0 20 50
23.2 S, wt. % 4.2 4.5 5.6
wt. % tye S 8 10 3
KAN 2 Unax V 475 535 370
tvos S 100 210 50
£° 40 48.6 62.9
Ain M wt. % 0 4.6 11.6
26.7 S, wt. % 4.2 4.9 5.0
wt. % tyz, S 8 10 5
KSN 2 Unax V 475 475 495
tvos S 100 120 60
€° 40 40.5 51.4
BinM wt. % 0 5.3 13.3

KL — e-caprolactam, A — KAN 2 nylon salt of adipic acid and 1-(2-aminoethyl), B — KSN 2 nylon salt of sebacic acid and

piperazine, M — modified PA 6 fibres.

Table 2.

[

Properties of PA 6 fibres modified by copolyamides KOPA from KL + KSNNB (C) and KL + KANNB (D), A = 3

i o0 /TN '
“THN (CHo)e--COL N N CHy CH, NH CO (CHo). 0O
L X i

KL+ KANNB ~ ~ D Y x:y=8:1
VAR |
JF—HN—f(CHz)s cojl 74‘ N N CHe CHe NH CO (CH CO -
dx . |
KL + KSNNB - o} oY
0,
Adit. Property Amount of KOPA, wt. %
0 20 50

30.7 S, wt. % 4.2 4.8 5.4
wt. % ty2, S 8 8 2
KSNNB Unaxs V 475 490 130

tior S 100 200 5

£ 40 45 42.4
cinM wt. % 0 6.1 15.3
27.7 S, wt. % 4.2 4.9 5.8
wt. % typ S 8 5 2
KANNB Unaxe V 475 450 290

tyo, S 100 80 20

£ 40 46.9 56.7
DinM wt. % 0 5.5 13.8

KL — e-caprolactam, D — KSNNB nylon salt of adipic acid and 1,4-bis(3-aminopropy!), C — KANNB nylon salt of sebacic acid and

piperazine, M — modified PA 6 fibres.
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Table 3. Properties of PA 6 fibres modified by copolyamides KOPA from KL + nylon salt (AH), A = 3.5

~HN—(CHa)s— GO N (CHa)s NH CO- (CHz)e GOt
§ i A

X; 1y =183:4=325:1 X,:Yp,=6:4=15:1
. Amount of KOPA, wt. %

Adit Property 0 30 50 70 100
40wt. % S, wt. % 4.2 4.5 5.1 5.6 7.6
AH salt P, cN/dtex 2.04 1.84 1.54 1.54 1.53
+ Kp, % 45.8 43.6 43.6 41.8 39.6
60wt. % fuc 0.96 0.94 0.94 0.93 0.92
KL £° 30 31 33 33 30
AH in M wt. % 0 12 20 28 40
60wt. % S, wt. % 4.2 4.4 5.0 5.3 5.8
AH salt P, cN/dtex 2.04 1.94 1.75 1.62 1.6
+ Ko % 45.8 42.6 45.4 38.7 35.4
40wt. % fre 0.96 0.96 0.95 0.93 0.87
KL €° 30 33 34 32 29
AH in M wt. % 0 18 30 42 60

KL — e-caprolactam, AH — nylon salt of adipic acid and hexamethylenediamine, M — modified PA 6 fibres.

100—240 min with a yield of more than 90 % with a
molecular weight comparable to PA 6.

The prepared copolyamides (KOPA) were added
to PA 6 in the amount of 10—70 wt. % and then spun
and drawn by laboratory spinning and drawing
equipments.

Electric properties (maximal charge — U, half

time ty;, of discharging and time of absolute dis-
charging tyo measured by the equipment Polystat),
sorption of water vapour (at 22.7 °C and 65 %
R.H., measured gravimetrically) elasticity degree
€ (= &q/€ce), Strength P (by Instron 1112), crystal-
linity ratio K, and orientation of crystallites f,. were
determined.

Table 4. Properties of PA 6 fibres modified by copolyamides KOPA from KL + AH + KANNB, A = 3

‘HN (CHa)s - Co%)(; HN- (CHz)s - “NH—-CO- (CHz)s - CO«]—;'iHN (CHz)s - N< >N (CHz2)s  NH—CO—(CH.)s CO%
T 'z
X;iy¥y:zZy=10:83 11, X1 ¥,:2,=7:2: 1, X3:y3:23=5:1:1
Amount of KOPA, wt. %
Adit. Property

0 10 20 30 50
15wt. % S, wt. % 4.4 4.7 4.8 5.1 5.2
KANNB + ty, 8 4 4 5 1
35wt. % Unax: V 475 340 440 250 30
AH+50 tvo, S 180 36 20 14 2
wt. % KL £° 40 54 45 50 56
Zi+ Y,
in M wt. % 0 1.5+35 3+7 45+ 10.5 75+ 175
20wt. % S, wt. % 4.4 4.5 4.7 5.1 5.8
KANNB + tyzr S 8 6 2 3 5
30wt. % Umax V 475 280 220 80 300
AH+50 tvo, S 180 14 11 5 14
wt. % KL £° 40 57 57 50 53
Zyt Y2
in M wt. % 0 2+3 4+6 6+9 10 + 15
30wt. % S, wt. % 4.4 4.5 4.9 5.3 6.2
KANNB + ty, S 8 2 3 4 3
20wt. % Upax V 475 360 260 200 200
AH+50 tvo, 180 20 20 20 35
wt. % KL £° 40 45 65 49 52
Z3t Y3
inM wt. % 0 3+2 6+4 9+6 16+ 10

KL, AH, KANNB, M like previously.
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RESULTS

Characteristics of copolyamides KOPA and proper-
ties of modified PA 6 fibres M are listed in Tabs. 1—4.

CONCLUSIONS

1. Sorption of water vapour of modified PA 6 fibres
unambiguously increases as a consequence of the
presence of the statistical copolyamide. This additive
creates a more accessible structure of the blend and
also deliberates the —NH—CO— amide groups of
PA 6 (before physically fixed each other).If another

active group or atom is present ( r\‘l co, N )

the sorption increases even more.

2. Study of the electrical behaviour shows that de-
termination of only one property is not sufficient. Only
synchronous setting and evaluation of the maximal
charge at the beginning (U,..,), speed of discharging
(as a half time — t,,) and time of absolute discharg-
ing tyo give a correct insight into the influence of
copolyamides on the electric properties of modified
PA 6 fibres. Electric properties are improved at the
amount of copolyamid higher than 20 wt. %. Modi-
fied fibres acquire less charge and the speed of dis-
charging is higher.

3. Tensile strength of PA 6 fibres modified by
copolyamides decreases as the consequence of both
the presence of copolyamide and known (random)
structure of copolyamide. Elongation of break does

not change essentially, it is at the same level as for
unmodified PA 6 fibres.

4. Both crystalline ratio K, and orientation of
crystallites f,, decrease.

5. Elasticity degree of ¢ the modified PA 6 fibres
is higher and it depend on the type of copolyamide
and its content.

Reviewed by Mrs. E. Zemanova, Faculty of Chemical Tech-
nology, STU, Radlinského 9, Bratislava, Slovak Republic
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MODIFIKACIA PA 6 KOPOLYAMIDMI

Kristofi¢, M., Marcincin, A., Prchal, V., Ujhelyiova, A., Legén, J., Paskova, E.

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

Priprava zmesnych M/F vlaken je stale jednou z
najjednoduchsich a najefektivnejSich metod ziskania
novych typov vlaken so zlepSenymi Gzitkovymi vlast-
nostami. Mozno pri tom pouzit existujlice vyrobné
zariadenia, pri miedani vzajomne znasanlivych poly-
mérov netreba pridavat dalSie aditiva, nenarusi sa
velmi istota zvlaknovania, ani sa neovplyvnia nasledné
operacie (dizenie, tvarovanie a pod.).

Pre zabezpecenie hore uvedenych podmienok
a sucasne zlep3enie elektrickych a sorp&nych vlast-
nosti polyamidovych vidken sme pre modifikaciu PA
6 pripravili polymerne aditiva — kopolyamidy.

Statistické kopolyamidy ovplyviuju vnatorna Struk-
turu zmesného PA vldkna a v pripade, ze v makro-
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molekule obsahuju aj nejaky aktivny atom ¢i skupinu,
vplyv na spominané vlastnosti sa zvySuje.

Pripravené kopolyamidy mali v makromolekule
zabudované segmenty poly-e-kaprolaktamu a nylono-
vych soli z kyseliny adipovej, kyseliny sebakovej
a hexametyléndiaminu, 1-(2-aminoetyl)piperazinu &i
1,4-bis-(3-aminopropyl)piperazinu.

Zmesné M/F vlakna PA 6/kopolamid(y) s obsahom
kopolyamidu najmé 10—50 % hm. (a obsahom aktiv-
nej nylonovej zlozky 5—15 prip. 25 % hm.) sme
zhodnotili najma z hfadiska elektrickych viastnosti,
sorpcie vodnych par, stupfa pruznosti ¢, prip.
pevnosti, obsahu krystalického podielu Ky a orientacie
krystalitov fyc.

Vidkna a textil 1 (4) 201—205 (1994)



Mozno konstatovat, ze sorpcia vodnych par stupa
s obsahom kopolyamidu v zmesnych PA vldknach,
viac ak je koncentracia aktivhych skupin vy$Sia.
Elektrické vlastnosti sa zlepSuju najmé pri vySSom

obsahu kopolyamidu — nad 20 % hm. Stupen
pruznosti £ zmesnych vlaken stupa rézne v zavislosti
od typu kopolyamidu. Pevnost, kryStalicky podiel
a orientacia kryStalitov sa znizuju.

THE INFLUENCE OF LOW-TEMPERATURE PLASMA ON
SELECTED PROPERTIES AND PROCESSABILITY OF
WOOL FIBRE

Spevarova, E.

VUTCH-CHEMITEX Ltd., Zilina, Slovak Republic

New textile technologies are being developed and installed. One of the latest technological break-
through is a method of textile treatment using electric discharges in gases. Low-temperature plasma
treatment influences all stages of further wool processing — yarn manufacture, weaving, dyeing
etc. The author studied the influence of low-temperature plasma treatment on spinnability and
qualitative characteristics of the yarn. The influence of low-temperature plasma treatment on felting
property of wool fibre in the form of a top is assessed.

Die moderne Technik stellt neue Verfahren zur Verfiigung. Eines davon ist das Verfahren, das
elektrische Entladungen in Gasen, appliziert auf Textilien, ausnutzt. Z. B. die Behandlung von
Wolle durch Niedertemperaturplasma |43t sich in allen Stadien der Wolle erkennen — bei der
Garn- und Gewebeherstellung, beim Farben u. &. Der Autor orientiert sich im Artikel auf den EinfluB
der Behandlung durch Niedertemperaturplasma auf die Spinnbarkeit und erreichte qualitative
Parameter des Garnes. Weiterhin ist der EinfluB von Niedertemperaturplasma auf die Filzneigung
des Wolgarnes in Form des Kammzuges beschrieben.

COB|)CMGHII'&}I TEXHUKD MO3BOAACT BHCHAPATL HOBLIE TEXHOIIOTUN. OLHIOH U3 HUX AIBTACTCH TCXHOJIOT U
OTACJIKW TCKCTHUILHBIX MATCPUAIOB NYTCM 3ICKTPUICCKUX pa3psiloB B rasax. ()'l‘,[(‘,.flKIl HIepeTu ©
npuMeleHneM IIHI{KO'I'C.\II'IQ[)?J.']')/DII(WI 111a3Mbl BIIMACT HA BCE CTa/IUU ll()])(f])ilﬁ()'l'l(ll HECPCTH — HPOU3BOACTBO
npaxKu n TKaHEH, Kpamenue u r.a. B crarbe paccMorTpeno Baumine OTICAKW € MPUMEHCHUEM NU3KO-
TGMI]C[)aTyDHOH MIA3MbI HA MPATUILHYO cnocobHOCTL 1 HOJYUYACMDBIC KAYCCTBCHIBIE NAPAMETPbI HPDITXKN.
Onucano Tox¢e BANKe OTACIKHU C NPUMCHCHUCM IIMBKOTCMIl()])aTyp]]Ol“l NnAa3Mbl Ha CBORJIMYABACMOCTD
HIEPCTAHOTO BOJOKHA B Ghopme I‘DGGGIIIIOVI JACHTHI.

Moderna technika dava k dispozicii nové technoldgie. Jednou z nich su elektrické vyboje
v plynoch aplikované na textilie. Napriklad Uprava viny nizkotepelnou plazmou sa prejavuje vo
vSetkych Stadiach viny — pri vyrobe priadze, tkanin, farbeni a pod. V €lanku sa autor zameriava
na vplyv Upravy nizkotepelnou plazmou, spriadatelnost a dosiahnuté kvalitativhe parametre priadze.
Popisany je vplyv Upravy nizkotepelnou plazmou na plstivost vineného vidkna vo forme ¢esanca.

New technologies and materials are being devel-
oped in textile industry to reduce consumption of
water, chemicals and energy, to improve textile prop-
erties and last but not least to increase efficiency of
technological process.

One of the latest technological breakthrough is
a method using electric discharges in gases. The
electric discharges take place at atmospheric pres-
sure — corona discharge or in vacuum — glow dis-
charge.

Vidkna a textil 1 (4) 205—208 (1994)

Electrons with higher energy arise in vacuum and
consequently higher potential for surface modification
is available. There are various opinions on resulting
effect.

Some possibilities to modify properties of fibre-form-
ing polymers via glow discharge have been investi-
gated by several institutions. A device for treatment
of fabrics via glow discharge has been manufactured
by Japan company Sando Iron Works. This treatment
is being used in Niekmi Ivanovo, Russia as an alter-
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native of chlorination in preparation treatment of
wollen cloths followed by printing [1].

A prototype device for treatment of wool tops via
glow discharge with capacity of 40—60 kg/hour has
been in operation in the Textile Institute in Lodz,
Poland. Construction of a machine of new generation
is under consideration.

The principle of the treatment consists in passage
of a combed sliver through a packing system to the
working chamber. The modification via low-tempera-
ture plasma takes place during the passage through
the chamber. The sliver leaves the device through
similar packing systems. The low-temperature plasma
is being ignited in the working chamber and kept in
stable state by a high-frequency field supplied by outer
electrodes. The system is shown in Figure 1 [2].

An analysis of wool modified via corona discharge
[1] was carried out by DWI Veltmanplatz 8, D-5100
Aachen Deutschland. The findings demonstrate that
modification of wool tops via plasma influences
processability of wool, e.g. improves spinnability,
dyeability, washability of wollen cloths in washing
machines without usual wet oxidation and it is an
environmentally friendly process.

Processability of a wool top modified via low-tem-
perature plasma was investigated in VUTCH-
CHEMITEX Ltd., Zilina too. The influence of low-tem-
perature plasma on processability and top
charakteristics was evaluated. The wool top has un-
dergone a treatment on a prototype device in IW Lodz
shown in Figure 1.

Our tests were carried out to determine process-
ability and spinnability of the modified wool top. On-
going research is focusing on aftertreatment, quality
and improvement of wool top characteristics.

A woo! top of 22 ktex was tested. The course of
low-temperature plasma treatment was good. Some
breaks arised sporadically. The finished wool top had

chamber

combed sliver
R .-
P==t :
suxiliary - electrodes | working tube

an irregular brownish strip on the discharge. The strip
arised as a result of the treatment. This tinge faded
spontaneously away in the following operation — top
rewinding. A classical technology for worsted yarn
spinning was used to spin 21 tex yarn. No problems
were caused by low temperature plasma treatment
and processability of the modified wool top was not
affected adversely. The slight brownish strip visible
on the top disappeared in the spinning process. No
increased dustiness was observed in comparison with
a lot without low-temperature plasma treatment.
Lower number of breakages was observed; in some
cases it was lower even by cca 30—50 %. The
strenght of modified lots increased by cca 7—17 %
compared with standardized values or those of com-
parable lots. Higher values than those achieved in
spinning of dyed top were understandably achieved
with grey top.

There is good cause to believe that it will be pos-
sible to spin finer yarn (if the fleet of machines will
enable it) preserving standardized strenght, uniformity
and futher processability into woven or knitted fab-
rics. Increased outputs and improved quality can be
assumed as well.

Felting property of wool was tested in cooperation
with STU Bratislava, CHTF, Department of Fibres and
Textiles. A wool top in an alkali bath was put to
a wide-mouth bottle and placed to a shaker. The sam-
ple was dried after the test. The dry sample was put
to an apparatus shown in Figure 2. The sample was
illuminated and the shadow was screened. Tension
of an empty appliance-arresting tension (without sam-
ple) was measured at first. The sample was then
clamped and control of the test was handed over to
a computer. The computer measured tension and
recorded it always when its value stabilized for 1 sec-
ond. Then it transmitted a control pulse to turn the
sample and the measurement was repeated. An

combed sliver
(-

|
|
1
| auxiliary
| —
) chamber
1 v

-4

__’l;_1

-5
€3
&

Fig. 1 Device for plasma treatment; principle of operation.
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average value was calcuiated from test results and
recorded to a table. The arresting tension was meas-
ured after removal of the sample from the apparatus
again. The methodology was worked out by the De-
partment of Fibres.

The resulting voltage (V) showed same changes
caused by low temperature plasma treatment. The
voltage was found to be influenced in particular by
the treatment not by dyeing [3]:

undyed top without low-temperature 0.3393 V
plasma treatment

undyed top with low-temperature 0.3099 V
plasma treatment

dyed top without low-temperature 0.3332 Vv
plasma treatment Alizarin dyestuff

dyed top with low-temperature 0.2909 V
plasma treatment Alizarin dyestuff

dyed top without low-temperature 0.3346 V
plasma treatment Ostalan dyestuff

dyed top with low-temperature 0.2999 V

plasma treatment Ostalan dyestuff

The samples of tops with low-temperature plasma
treatment are less felted than those without the treat-
ment and they take up larger area. Test results ob-
tained proved our hypothesis that this treatment ena-
bles to achieve “Superwash” quality while eliminat-
ing demanding chemical processes.

The test results obtained indicate also other advan-
tages of this treatment e.g. quality of products, high
productivity, environmental safety...

This is reason why suitability of the low-tempera-
ture plasma treatment of finished fabrics or wool tops
is to be considered.

=

Lr0112002012200¢7
Y NSNS LAWY
s22002704802020

S [TE N
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Fig. 2 Description:
1 Light source (60W frosted lamp)
2 Milk glass
3 Black tube
4 Sample clamp
5 Motor + motor electronics
6 Solar panel (surface 45 cm?)
7 Resistor
8 Digital voltmeter
9 Computer connection
10 Computer (PC)

Development of a device for low-temperature
plasma treatment is to be finalized as a condition of
adoption of this method for modification of wool tops.

Reviewed by Mrs. V. Papajové, VUTCH-CHEMITEX Ltd. Zilina,
Slovak Republic

VPLYV NiZKOTEPELNEJ PLAZMY 5
NA VYBRANE VLASTNOSTI A SPRACOVATELNOST
VLNENEHO VLAKNA

Spevarova, E.

VUTCH — CHEMITEX spol. s r. 0., Zilina, Slovenska republika

Vyvoj novych technoldgii a metridlov v textilnom
priemysle sa zameriava v nemalej miere na elimina-
ciu vody a chemikalii, dalej na znizenie spotreby ener-
gie, zlepSenie viastnosti hotovych textilii a v neposled-
nom rade aj na zefektivnenie technologického pro-
cesu.

Jednou z technoldgii, ktori dava moderna techni-
ka k dispozicii, su elektrické vyboje v plynoch. Paso-
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benie elektrickych vybojov v plynoch sa uskutoéiuje
za atmosferického tlaku — koronarny vyboj, alebo
v oblasti vakua — tlejivy vyboj.

Vo vakuu vznikaju elektrény s vysSou energiou,
a tym vznika aj vysSi potencial pre modifikaciu povr-
chu. Na vysledny efekt vznikaju rézne nazory.

MozZnosti vyuzitia tlejivého vyboja na cielent mo-
difikaciu vlastnosti vlaknotvornych polymérov sa sku-
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Sali uz vo viacerych instituciach. Napriklad zariade-
nie na Upravu tkanin tlejivym vybojom vyraba v Ja-
ponsku firma Sando Iron Works. Moznosti tejto Gpravy
v Rusku vyuziva fa Niekmi lvanovo, ako alternativne
chlérovanie pri priprave vinenych tkanin pre tla¢ (1).

V Textilnom institite v Lodzi v Pol'sku je v suCasnej
dobe v prevadzke prototypové zariadenie na Upravu
vineného cesanca tlejivym vybojom o kapacite 40—
60 kg hod™ a prebiehaju konzultacie o konstrukcii
stroja novej generacie.

Princip upravy spociva na prechode €esaného pra-
mena cez tesniaci systém do vlastnej pracovnej ko-
mory. Pocas prechodu cez tuto komoru sa madifiku-
je nizkotepelnou plazmou a opusta zariadenie cez po-
dobné tesniace systémy. Nizkotepelna plazma sa
v pracovnej komore zapaluje a udrzuje v stabilnom
stave vysokofrekvenénym polom, ktory sa privadza
vonkajsimi elektrédami. Systém je znazorneny na ob-
rézku €. 1 (2).

V DWI Veltmanplatz 8, D-5100 Aachen, Nemecko
uskutocnili analyzu viny upravenej koronovym vybo-
jbm (1) a zo zaveru vyplynulo, Ze pouzitie vineného
¢esanca upraveného plazmou ma plyv na spracova-
tefnost viny, napr. zlepSuje spriadatelnost, vyfarbi-
telnost, moznost prania vinenych tkanin v pracke bez
nutnosti beznych postupov oxidacie za mokra a vy-
hovuje predpisom na ochranu Zivotného prostredia.

208

Vo VUTCH-CHEMITEX spol. s r. 0. Zilina sme tiez
robili pokusy spracovania vineného ¢esanca uprave-
ného nizkotepelnou plazmou (NTP). Hodnotili sme
vplyv NTP na spracovatelnost a parametre. Cesanec
bol upraveny na prototypovom zariadeni v IW Lodz
podla systemu uvedenom na obrazku €. 1.

Pri svojich skuSkach sme sa zamerali hlavne na
spracovatelnost a vysledny efekt na pradiarni. Po-
znatky z dalSieho spracovania a kvality su v $tadiu
rozpracovanosti.

Jednou zo zaujimavych skusok je i hodnotenie plsti-
vosti viny, kde sa spolupracuje s Katedrou vlakien a tex-
tilu Chemickotechnologickej fakulty STU Bratislava.

Na vzorkach sa zmenené hodnoty napéatia preja-
vuju tak, ze ¢esance s upravou NTP si menej splste-
né, zaberaju viac plochy ako neupravené NTP.
Uvedené skusky potvrdzuju predpoklad, Ze takouto
Upravou je mozne dopracovat podmienky ,Superwash*
kvality s obmedzenim narocnych chemickych procesov.

Priebezné vysledky zo skuSok davaju predpoklad,
ze v dalSom procese budu potvrdené vyhody ¢o do
kvality vyrobkov, ekonomiky vyroby, ako aj ekoldgie.

Z tohoto ddvodu je potrebné zvazit vyhodnost apli-
kacie procesu Upravy NTP na hotové plosné textilie,
alebo na vinené Cesance. Aplikacia na vinené Ce-
sance je podmienend ukonéenim vyvoja zariadenia
na Upravu NTP.
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STANDARDIZATION IN THE SLOVAK REPUBLIC
AND ITS IMPLEMENTATION IN THE STATE TESTING
CENTRE SKTC-119

Pastirikova, J.

VUTCH-CHEMITEX Ltd., Zilina, Slovak Republic

Standardization became a key factor in business, research and development, marketing and
quality management. A consonance of regulatives, technical standards and legislation is
a presupposition for free circulation of merchandise. A close relation between technical stan-
dardization and testing is important to assure quality of the products. Technical standards are
basic instructions for quality evaluation of products in a system of state authorized and accredited
testing laboratories. The plans of technical standardization are being drawn up under supervision,
methodical regulation and control of the Institute for Standardization, Metrology and Testing.

Die Normalisierung ist zu einem Schliisselfaktor geworden und hat einen erstrangigen Platz im
Geschéft, in der Forschung und Entwicklung sowie im Marketing und bei der Qualitatssicherung
eingenommen. Zur Sicherung des freien Warenumlaufes wird gegenseitige Harmonisierung von
Vorschriften, technischen Normen und Legislative vorausgesetzt. Bei der Qualitatssicherung von
Erzeugnissen ist die Verbindung zwischen technischer Normalisation und Prifungswesen von
Bedeutung. Die technischen Normen bilden grundlegende Voraussetzung zur qualitativen
Bewertung von Erzeugnissen im System der staatlich autorisierten und akkreditierten Priifstellen.
Die Planbildung fir die technische Normalisierung wird methodisch geleitet durch das Amt fir
Normalisieurung, Metrologie und Messung.

IIO])MEL‘IVIH&I[[/I}I CTATL KJOUCBLIM QAKTOPOM U 3AIBLIL TIEPBOC MECTO B TOPIoBIAC, MCCHCHOBAUME U
pa:%paﬁorm. Mapkerpiure u ofecneunBanny KauecTsa. ”])CL[IIO(JHJIKOH 00O I0T0 'I'OB&])OOG()D()’I'&
HABJISICTCA B3AUMIIOC COOTBETCTBNEC l/lll(j']'[)yl\’lll/ﬂ7|v TEXHUUECKUX HOPM U 3AKOHO JATEILCTBA. Baxnoe snaveune
npmoﬁpcna CBAZL TCXHNYECCKOW HOPMAINIAINA C UCTLITATEILCKON NEATCILIIOCTL). Texuuueckue HOPMDI
CTaJU HPEIOCHLIKON KAYECTBCHIION OUCHKH U3AC THH B CHCTEME UCTILITATCHBILIX HYHKTOB dBTOPU3OBAN-
HLIX UM AKKPCIAUTOBANULIX T'OCYAAPCTBOM. [laan rexnmucckoit HOPMAIU3AUUN COCTABLOT 1O
PYKOBOJCTBOM U HA/I30POM yll[)(‘/)l\"ilell]/l)l JLUBLE HOPMA IU3AIKU, METPOTOTUH U U3MECPCITUSL

Normalizacia sa stala kiucovym faktorom a zaujala popredné miesto v obchode, vo vyskume
a vyvoji, marketingu a pri zabezpecovani kvality. Pre zabezpeCovanie volného obehu tovaru sa
predpoklada vzajomna harmonizécia predpisov, technickych noriem a legislativy. Pri zabezpecovani
kvality vyrobkov je vyznamna vézba technickej normalizécie a skuSobnictva. Technické normy su
zédkadnym predpokladom kvalitného hodnotenia vyrobkov v systéme Statom autorizovanych
a akreditovanych skuSobni. Tvorbu planu technickej normalizacie metodicky riadi a usmerfuje Urad
pre normalizaciu, metrolégiu a meranie.

Standardization became a focus of attention of
Slovak and foreign companies, state bodies and in-
ternational associations in the last years. It became
a key factor in their economic strategy. Standardiza-
tion is in the limelight of business, research, deve-
lopment, marketing and quality management. Tech-
nical standard as a technical guideline enables to
enter into contracts and conclude trade agreements
on exchange of goods without problems and delay.
It is not necessary to negotiate about quality of goods
to be delivered. It is enough to quote in the agree-
ment the appropriate standard or its section the goods
must comply with. This ensures the delivery in re-
quested quality. “Technical standardization includes
preparatory works, adoption, approval and applica-
tion of instructions that bring the branch into order.
Its aim is to achieve with assistance of all involved
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optimal effectiveness and functionality of rules while
preserving security.”

Preparing of technical standards, revision of the
documents and development of standardization is
important for evaluation of textile products.

The range of textile products from fibres, yarns and
fabrics to apparels and industrial textiles is included
in STN-80.

Protection of market and consumers from defec-
tive and harmful products is in interest of -every na-
tional economy. That is why it activates various tools
and legislative mechanisms to prevent such products
from introduction into local markets. The disagreement
and differeces between these tools couse problems in
uniform testing and evaluation of the products.

A consonance of regulatives, technical standards,
legislation, generally adopted testing methods and
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certification, demonstration of conformity and manu-
facturer’s certificates are presuppositions for free cir-
culation of merchandise.

A close relation between technical standardization
and testing is important to assure quality of the pro-
ducts. Technical standardization is a presupposition
for objective testing. A technical standard is a basic
instruction for quality evaluation of products in
a system of state authorized and accredited testing
laboratories. Testing on the other hand offers
decisive data for technical standardization.

It works out testing methodics and those of
quality evaluation in accordance with requests of
society, checks objectively if the technical standards
are kept and applied.

A system approach is being used to ensure neces-
sary dynamics and higher effectiveness of technical
standardization. This approach helps to work out new
standards in accordance with latest results of research
and development. A method of complex technical
standardization seems to be a rational way in this di-
rection. It involves a timely revision of technical stand-
ards in accordance with results of science and tech-
nique. The standardization activity is not completed by
working out and publishing a technical standard. The
technical standard only starts to fulfil its mission in this
phase. It is necessary to follow up the process of its
introduction into practice, e.g. to follow up and check
if the regulation is being kept in practice.

A competent standardization body is the Slovak
Institute for Technical Standardization in Slovakia.
CEN — European Commitee for Standardization has
this function in the frame of Europe. It is an open
European organization. The Slovak Republic is its
associate member.

This European organization plans, proposes and
adopts Eurapean Standards. Its innovative processes
are based on openness, transparency and general
agreement. The working program of CEN includes
over 700 tasks resulting in European standards.

The branch standards (ON) lost the force under the
law 142/91 Zb. in wording of the law 632/92 Zb. on
December 31st, 1993 and they fell within the com-
petence of paricular departments as branch not bind-
ing technical standards. It is necessary to bring the
system of branch standards into compliance with
branch standards and instructions valid in EC —
countries. As references are made in the STN stan-
dard system to branch standards, any changes are
carried out through particular Technical Standardiza-
tion Commission established by the Slovak Institute
for Technical Standardization.

The Technical Standardization Commissions are
branch standardization organizations with national —
wide activity. The Technical Standardization Commis-
sions are established, registered, methodically regu-
lated and coordinated by the Slovak Institute for Tech-
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nical Standardization. The activity of The Technical
Standardization Commission is based on the princi-
ples of consonance of various interest spheres of the
society to achieve mutually advatageous standardi-
zation solution. They ensure achievement of optimal
agreement in the solved questions. The Technical
Standardization Commisions are focusing the efforts
on approach of the Slovak standardization system to
the European systems of European Standards or I1SO.
The mission of the Technical Standardization Com-
missions is to achieve respect and coordination of
interests of s¢ience, manufacture, business and con-
sumers in the international, regional and national
scope. The Technical Standardization Commissions
function at the same time as reviewers and propos-
ers of the plan of adoption of international standards
to our system of the Slovak Technical Standardiza-
tion. SKTC-119 is a member of the Technical Stan-
dardization Commission 18 — Textiles.

The plans of technical standardization are being
drawn up under supervision, methodical regulation
and control of the Institute for Standardization, Me-
trology and Testing of the Slovak Republic. The plan
of technical standardization is being prepared for
1 year. The objective of this activity is to take the
tasks of European standardization over and imple-
ment then in the system of the Slovak Technical
Standardization. The works proceed in accordance
with valid methodical instructions. SKTC/119 is in-
volved in adoption of European standards to the sys-
tem of the Slovak Technical Standardization. It con-
ducts 8 standardization projects in 1994; 4 of them
are being financed by the Slovak Institute for Tech-
nical Standardization and 4 of them are being
solved at own cost. The result of this activity will
be adoption of 5 EN and 3 BS to the system of
Slovak Technical Standardization. The same scope
of works is being planned by SKTC-119 for 1995
as well.

As the technical standards are a basic guideline of
creative teams in research, development and inspec-
tion it is important to constitute a functional file of
technical standards. The standards must undergo
revision from time to time.

All standards will cease to be obligatory on Janu-
ary 1st, 1995 and the only way how to make them
obligatory will be compulsory approval and certifica-
tion of products. The Institute for Standardization,
Metrology and Testing of the Slovak Republic will
issue an official notice in its Bulletin containing a list
of standards adopted for certification. The products
will undergo obligatory approval or certification in
accordance with these standards. This way the stand-
ards will become obligatory too.

The standardizators have to use a computer at work
at present. A personal computer is necessary for
ready selection of specialized information, data, for
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information and text processing, graphic data
processing and execution of many routine activities.
The majority of standardizators use text processors.
The Part 6 MPM 4:1992 specifies principles of file
layout. It gives instructions for insertion of text pro-
posals of standards into diskettes.

The Slovak technical standardization is lacking
a database of foreign standards, a register of STN
listing identical foreign standards and vice versa, in-

formation about services, storage of foreign stand-
ards, their scope, price, availability etc.

Standardization is a phenomenon of modern sci-
ence and technique. It activates scientific and tech-
nical progress, welds technical sciences and praxis
into a common big whole that is a part of material
culture of the mankind.

Reviewed by Mr. M. Pollak, VUTCH-CHEMITEX Ltd. Zilina,
Slovak Republic

NORMALIZACNA CINNOST V SR A JEJ UPLATNOVANIE
V SKTC-119

Pastirikova, J.

VUTCH-CHEMITEX spol. s r. o. Zilina, Slovenska republika

Normalizacia sa dostala v poslednych rokoch v SR,
ale aj v medzinarodnom meradle do centra pozornosti
firiem, Statnych organov a medzinarodnych zdruze-
ni. Stala sa klucovym faktorom v ich hospodarskej
stratégii a zaujala popredné miesto v obchode, v ob-
lasti vyskumu a vyvoja, marketingu a pri zabezpeco-
vani kvality. Technicka norma ako technicky predpis
ulahCuje a urychluje uzatvaranie zmluv a dohdd pri
vymene tovaru. Nie je nutné pracne sa dohadovat
a zistovat aké maju, alebo musia byt podmienky do-
davok. Staci sa v zmluve €i dohode odvolat na pri-
slusnd normu, pripadne jej prislusné ustanovenie
a tak si zabezpecit dodavku vyrobkov v pozadova-
nej kvalite.

Kazda narodna ekonomika ma zaujem o ochranu
trhu a spotrebitelov pred chybnymi a nebezpecnymi
vyrobkami. Preto aktivizuje rézne paky a legislativne
mechanizmy s cielom zabranit tymto vyrobkom dostat
sa na vlastné trhy. Rozmanitost a rozdielnost v tychto
nastrojoch vedie k problematickemu zabezpeceniu
jednotného hodnotenia a skusania vyrobkov.

Pre zabezpecenie volného obehu tovaru sa pred-
poklada vzajomna harmonizacia predpisov, technic-
kych noriem a legislativy, resp. presadenie vieobecne
uznavanych skusobnych metodik a postupov certifi-
kacie, preukazovania konformity a typovych osvedce-
ni o spAsobilosti.

Pri zabezpecovani kvality vyrobkov je vyznamna
vézba technickej normalizacie a skusobnictva. Tech-
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nicka normalizacia vytvara pre ¢innost skuSobnictva
objektivne podkiady. Prave technické normy su
zakladnym predpokladom kvalitného hodnotenia vy-
robkov v systéme $tatom autorizovanych a akredito-
vanych skusobni. SkiSobnictvo vytvara a poskytuje
pre technicku normalizaciu urCujice podklady pre
tvorbu technickych noriem.

Je zdrojom tvorby jednotlivych metodik skuSania
a hodnotenia kvality vyrobkov v sllade s poziadavka-
mi spoloCnosti, pretoZze objektivne kontroluje dodrzia-
vanie a vyuzivanie technickych noriem. Na Sloven-
sku zastreSuje problematiku normalizacie Slovensky
ustav technickej normalizacie. V ramci Europy tuto
ulohu plni CEN — Eurdpska komisia pre normaliza-
ciu. Je to otvorena eurépska organizacia. SR je jej
pridruzenym ¢lenom. Tato eurdpska organizacia pla-
nuje, navrhuje a prijima EN (eurdpske normy) nove-
lizaénymi postupmi, ktoré spocivaju na otvorenosti,
transparentnosti a vSeobecnej zhode. Pracovny pro-
gram CEN zahriuje viac ako 700 uloh, vysledkom
rieSenia ktorych budu eurdpske normy.

V zmysle zakona 142/91 Zb. v zneni zakona 632/
92 Zb. ODBOROVE NORMY (ON) diiom 31. 12. 1993
stratili platnost a presli do kompetencie jednotlivych
rezortov ako odvetvové nezavazné technické normy.
Je nasou povinnostou, aby sme sustavu odborovych
noriem zosuladovali s odborovymi normami a pred-
pismi platnymi v krajinach EU. Vzhladom na to, zZe
odborové normy su citovane v sustave noriem STN,
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akékolvek zmeny sa prerokuvaju v prislusnej technic-
kej normalizacnej komisii (TNK) zriadenej pri pri SUTN.

TNK su odborové normalizacné organizacie s ce-
lostatnou pdsobnostou. TNK zriaduje, registruje, me-
todicky riadi a koordinuje Slovensky ustav technickej
normalizacie. Cinnost TNK je zaloZena na principoch
zosuladenia réznych zaujmovych sfér spoloénosti pre
dosiahnutie vzajomne vyhodného normalizaéného
rieSenia. Zabezpecuju dosiahnutie optimalnej doho-
dy v rieSenych otazkach. Vyznam zalozenia TNK
mozno vidiet v priblizeni slovenského normalizované-
ho systému k europskym systémom EN, resp. ISO.
TNK su zakladom pre reSpektovanie a vzajomnu
koordinaciu zaujmov vedy, vyroby, obchodnej a uzi-
vatelskej sféry na medzinarodnej, regionalnej a na-
rodnej Urovni. Sucasne TNK plnia Ulohu posudzova-
telov a navrhovatelov planu zavadzania medzina-
rodnych noriem do nasej ststavy STN. SKTC-119 je
¢lenom TNK ¢. 18 — Textil.

Tvorbu planu technickej normalizacie metodicky
riadi a usmernuje Urad pre normalizaciu, metroldgiu
a skusobnictvo SR. Plan technickej normalizacie sa
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pripravuje na 1 rok. Preberanie Uloh eurdpskej norma-
lizacie do sustavy STN je prioritnou ulohou. Postu-
puje sa podla platnych metodickych pokynov. SKTC-
119 sa aktivne zapaja do harmonizacie a zavadza-
nia eurépskych noriem do sustavy STN. Vr. 1994
rieSi 8 normalizaénych uloh, z ktorych 4 financuje
SUTN a 4 riesi vo vlastnej rézii. Vysledkom bude za-
vedenie 5 EN a 3 BS noriem do sustavy STN. Rovna-
ky rozsah prac planuje SKTC-119 aj pre rok 1995.

Od 1. 1. 1995 prestanu byt v8etky normy zavéazné
a jedinou moznostou ako ich urobit zavaznymi bude
povinné schvalovanie a povinna certifikacia vyrobkov.
V tychto pripadoch vyda UNMS SR vo Vestniku
prislusny vymer so zoznamom noriem, podla ktorych
sa budu vyrobky povinne schvalovat, resp. certifiko-
vat, €im sa tiez normy stant zavaznymi.

Normalizdcia je jednym z fenoménov modernej ve-
dy a techniky. Svojimi metédami a rozsahom fondov
narodnych a medzinarodnych noriem sucasne akti-
vizuje vedecky a technicky pokrok, stmeluje technické
vedy a prax do spolocného velkého celku, ktory spolu
vytvara materialnu kuituru ludstva.
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Z VEDECKOVYSKUMNYCH A VYVOJOVYCH PRACOVISK

INSTITUTE OF CHEMICAL FIBRES
INSTYTUT WLOKIEN CHEMICZNYCH

ul. Sklodowskiej-Curie 19/27, Lédz, Poland

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:

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

— clasical, modified and new generation man-
made fibres manufactured from natural and syn-
thetic polymers such as cellulose, cellulose
carbamate, chitosan, polyamide, polyacrylo-
nitrile, 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 technics;

— biotechnology methods for synthesis and
processing of polymers and fibres;

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

— 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 environ-
mental protection.

The Institute of Chemical Fibres offers:

— new technologies based on own research as
well as in cooperation with other Polish and
foreing research 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 ser-
vices in:
— metrological analyses;
— physical-chemical analyses e.g. gel permeation
chromatography for synthetic and natural poly-
mers;
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— new methods for technological process inspec-
tion and control;

— scientific, technical, standardization and patent
information;

— biodegradation tests for polymers;

— elaboration of standards, including ISO stand-
ards.

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

— PAN precursors for 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 di-
ameter;

— PAN, PSt hollow fibres for ultrafiltration modu-
lus 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 periodical journal ,Wlokna Chemiczne® as well as
cooperates with Texprogress Co. in the publication
of ,Fibres and Textiles in Eastern Europe®.

The Institute of Chemical Fibres maintains wide
contacts and cooperates with research centers, uni-
versities and industry in Poland and in many other
countries like Czech, Finland, France, Germany,
Great Britain, Hungary, Italy, 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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MATE ZABEZPECENE ODBORNE INFORMACIE
PRE VASU FIRMU NA ROK 1995?

Capekova, V.

VUTCH-CHEMITEX spol. s r. o., Zilina, Slovenska republika

Oddelenie vedecko-technickych informacii (VTEI)
vo VUTCH-CHEMITEX spol. sr. o. Zilina i v roku
1995 zabezpecuje pre vyrobné, vyvojove, obchodné
a iné organizacné jednotky, ktoré sa zaoberaju texti-
liami a produktami textilnej chémie, odborné informa-
cie z oblasti vyvoja, aplikacie vlaken a vlakennych
utvarov, zoS$lachtovacich procesov, ako i skusania
a ekologickych aspektov vo forme:

1) stadii typu VTEI

2) retrospektivnych resersi

3) priebeznych resersi

4) prekladov

5) publikaénej €innosti

6) reprografickych sluzieb

7) sluzieb z oblasti priemyselno-pravnej ochrany.

1) Studie typu VTEI

Studie predstavuju sthrn vedecko-technickych
poznatkov z celého sveta podla pozadovanej Speci-
fikacie zakaznika. Ponikame v$ak i hotové Stadie, vy-
pracované v predchadzajicich rokoch za vyhodnu
zlfavnenu cenu (priloha 1).

2) Retrospektivne rederse

Je to vyber kratkych vytahov (anotécii) z odbornych
¢lankov publikovanych v zahraniénych casopisoch
podla dohodnutej Specifikacie za dihSie ¢asové obdo-
bie. Vypracovavame literarne, patentové, strojové
a manuélne reSerSe. Taktiez i z tychto informacnych
materidlov ponukame hotové reSerSe, vypracované
v predchadzajlcich rokoch nasim oddelenim za vy-
hodnych cenovych podmienok (priloha 2).

3) PriebeZné rederse

Je to vyber kratkych vytahov (anotécii) z odbornych
¢lankov publikovanych v zahraniénych ¢asopisoch
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podfa dohodnutej Specifikacie za kratsie ¢asové obdo-
bie, zvy€ajne za jeden Stvrtrok. Ponuka vypracova-
vanych priebeznych reSersi je zrejma z prilohy 3. No-
vé oblasti monitorovania je mozno velmi operativne
zaradit do sledovania.

4) Preklady

Zabezpecujeme aktivne i pasivne odborné prekla-
dy v jazyku nemeckom, anglickom a ruskom, ako i vy-
bavenie cudzojazy€nej koreSpodencie, licencnych
zmluv ai.

5) Publikaéna ¢innost

a) V spolupraci s VUCHV §. p. Svit a STU — CHTF
Bratislava, Katedrou vlaken a textilu vydavame odbor-
ny ¢asopis VLAKNA A TEXTIL. Stvrtroény &asopis
okrem iného ponuka jednoduchi moznost propaga-
cie slovenskych firiem vo svete, nakolko sa periodi-
kum distribuuje do Eurdpy a USA, kde zaznamenalo
velmi dobry ohlas. )
b) Informaény spravodaj OPERATIVNE INFORMA-
CIE je kvartalny spravodaj s uverejnenim prekladov
obsahov hlavnych zahraniénych textiinych odbornych
casopisov a dalSich informacii zo strediska VTEI vo
VUTCH-CHEMITEX spol. sr. o.

6) Reprografické sluzby

Zabezpecujeme kopirovanie tlacenych materidlov
v cene 1,50 Sk/stranu A4.

7) Sluzby z oblasti priemyselno-pravnej ochrany

Zabezpecujeme konzultacie a pomoc pri vypraco-
vavani a podavani prihlasSok patentov, priemyselnych
vzorov, ochrannych znamok, uzatvarani licenénych
zmluv ai.
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PRILOHA 1

Zoznam hotovych $tudii na odpredaj vo VUTCH-CHEMITEX spol. s r. o. Zilina pre rok 1995

e . Cislo ev. DPH
Nazov Studie/pocCet stran Cislo ev./  Cena bez

rok vyprac. (Sk)
Technické textilie 1l. (44 s.) 760/94 4 400,—
Technické textilie — moznosti ich rozvoja 745/91 3 150,—
Textilné materialy pre vybavenie interiérov automobilov (75 s.) 741/91 2 250,-
Textilné filtraéné materialy 740/91 5 000,-
(moZnost zakupenia i po Castiach)

. éast: Studia VTEI + patentova reSers (93s.) 3 500,-

Il. éast: Specifikacia jednotlivych druhov filtraénych materialov
z pohladu potrieb uzivatela (29 s.) 1 000,-
Ill. ¢ast: Specifikacia technologického zariadenia potrebného
na vybranych druhoch filtracnych materialov (18 s.) 500,—
Technickeé textilie — monitoring I. polrok '90 (141 s.) 733/90 3 500,-
(moznost zakupenia i po Castiach)

1. Cast: Geotextilie 1 200,-
il. ¢ast: Textilie v doprave a stavebnictve 700,—
11l. ¢ast: Kompozity, filtre, zdravotnicke textilie 1 200,
IV. ¢ast: Ochranné, tieniace materialy, odevy pracovné 400,—
Technické textilie — monitoring Il. polrok 90 (112 s.) 736/90 2 700,-
(moznost zakupenia i po Castiach)

|. €ast: Geotextilie 900,~
Il. ¢ast: Textilie v doprave a stavebnictve 500,—
[ll. ¢ast: Kompozity, filtre, zdravotnicke textilie 1 000,—
IV. ¢ast: Ochranné, tieniace materialy, odevy pracovné 300,-
Bytové textilie — monitoring
I. polrok '90 (49 s.) 732/90 1 200,-
Bytové textilie — monitoring
Il. polrok '90 (29 s.) 739/91 700,
Trendy zniZovania energetickej narocnosti do r. 2 000
v textiinom a odevnom priemysle (42 s.)+ reSer§

s 94 literarnymi zaznamami 731/90 1 200,—
Zdravotnicke netkané textilie (69 s.) 730/90 1700,-

PRILOHA 2

Zoznam hotovych resersi na odpredaj vo VUTCH-CHEMITEX spol. s r. o. Zilina pre rok 1995

N&zov rederse Druh reder3e Cisloev./  Cena bez DPH
(pocet zaznamov) rok vyprac. (Sk)
Specialne ochranné odevy L,P (225z.) 572/94 2 250,—
Ochranné tieniace textilie L,P (48z.) 571/94 480,—
Technické tkaniny na baze L,P (106z.) 570/94 1 060,—
skleného viakna
Mriezkové-sietove textilie L.P (51z) 569/94 510,
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PRILOHA 2 (pokracovanie)

. «x Druh reserse Cisloev/  Cenabez DPH

Nazov reserse (po&et zaznamov) rok vyprac. (Sk)
RieSenie ekologickych problémov
v textilnom, odevnom, drevarskom, L (470z.) 568/94 4 700,—-
nabytkarskom, koziarskom a obuv-
nickom priemysle (doplnkova)
Ekologické oznacenie L (50 z.) 567/94 500,~
Regeneracia rozpustadiel L,P (95z.) 566/94 950,—
Vyuzitie anorganickych materidlov L,P (27 z.) 565/94 270,
do Specialnych filtracnych mater.
Sortiment vyrobkov pre L,P (36 z) 564/94 360,—
polnohospodarstvo
Biocidne vlakna a upravy L,P (24 z) 563/94 240,
Kopirovacie laky pre vyrobu plochych L,P (58 z.) 561/94 580,
8abldn pre textilnu potlad
Autokoberce L(27 z) 559/94 270,—
Technické textilie L,P (831 z) 558/94 6 650,—
Geotextilie — ilovité vystelky P(222z) 556/93 170,~
Syntetické nosné viozky (dopinkova) LP(9z) 554/93 70,—
Vyuzitie viny na ekologické izolaéné L(17 z.) 553/94 140,-
a vyplnkové materidly
Biocidne vldkna L,P (55 z) 552/93 440,-
Technoldgie vyroby a spracovania
pojivych vlaken so zameranim L (63 z.) 551/93 500,
na PE a PE/PP
Izolaéné materidly, kompozity LP (162 z) 550/93 1 300,
a vrstvené textilie v stavebnictve
Sortiment vyrobkov pre L,P (34 z) 549/93 270,—
polnohospodarstvo (dopinkova)
RieSenie ekologickych problémov
v textilnom, odevnom, drevéarskom, L (377 z)) 548/93 3 000,-
nabytkarskom, koziarskom a obuv-
nickom priemysle (doplnkova)
Regeneracia rozpustadiel L (51 z) 547/93 400,-
Tesniace a izolacné materialy LP (128 z.) 542/93 1 000,—-
pre skladky a hydroizolacie
Syntetické travniky L,P (37 z) 541/93 300,—
Polyvinylalkoholové vidkna L,P (48 z) 540/93 380,—
Riedenie ekologickych problémovv textilnom,
odevnom, drevarskom, nabytkarskom, L,P (1 200z.) 538/92 7 200,-
koZiarskom a obuvnickom priemysle
Vyrobcovia vlaken v Madarsku F (6 z) 537/92 30,—
Polyformaldehydové viakna L,P (40 z.) 536/92 240,—
Nosné vlozky pre stredné konstrukcie LP (17 z) 534—5/92 100,—
Vzorovany viacvrstvovy netkany P (51z) 532/92 300,—
textilny atvar
Nizkoteplotné farbenie viny L,P (38 z)) 531/92 230,-
Textilneé odpady v netextilnych LP (22 z) 530/92 130,-
aplikaciach
Textilna tla¢ s pouzitim bieleho LP (12 z) 529/92 70,—
pigmentu
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PRILOHA 2 (pokracovanie)

. . Druh reserse Cislo ev./ Cena bez DPH

Nazov reserse (pocet zdznamov) rok vyprac. (Sk)
Agrotextilie LP (122 z) 528/92 730,—
Upravované technicke textilie L,P (109 z.) 527/92 650,—
Technické textilie pre automobilovy L (51 z.) 526/91 200,—
priemysel
Technické textilie L,P (942 z) 525/91 3 700,-
Vsivanie L,P (169 z.) 524/91 670,
Spracovanie fanarskych, bavinarskych LP (129 z) 522/91 500,-
a vinarskych odpadov
Vlakna Specidlne (kovové, sklenene, L (112 z)) 521/91 450,—
uhlikové)
Vlakna fyzikalne modifikované L (63 z.) 520/91 250,-
Likvidacia plynnych, tekutych
a pevnych odpadov pri povrchovych L (74 z) 519/91 300,-
Upravach v nabytkarskom a
koziarskom priemysle
Skodliviny v nabytkarskom priemysle L(19z) 518/91 80,—-
Specialne upravy (hydrofébna,proti-
Zmolkova, nehorlava) tkanin zo zmesi L,P (31 z) 517/91 120,-
bavina/PES z peny
DetaSovacie textiiné pomocné L (11 z) 516/91 50,—
pripravky
Tepelno-izolacné tvarované materialy P(122z) 515/91 50,
ako obal teplovadnych potrubi
Vyuzitie polyfosfazénov v textil- L,P (53 z.) 514/91 200,~

nom priemysle
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PRILOHA 3
Zoznam priebeznych resersi

. Antistatické a vodivé textilie

. Znizenie horlavosti textilii

. Hygienické textilie s bakteriostatickym Gginkom

. ZoSlachtovanie

. Tlag textilna

. Tenzidy

. Textilné pomocné pripravky

. Predapravy

. Farbenie

10. Specialne upravy

11. Netkané textilie speviiované termicky

12. Calunické a odevnicke vyplnkové materialy

13. Specidlne viakna — termopojivé, sorp&né, antiseptické, bikomponentné, féliové pasky
14. Syntetické travniky

15. Drenédzne, filtraéné a ochranné textilie v stavebnictve

16. FiltraCné textilie

17. Mikrojemné vlakna

18. Technické tkaniny pre r6zne oblasti pouzitia

19. Materialy do klimatizacnych zariadeni na odstranovanie zapachu — dezodora¢né materialy
20. Aplikacie mriezok

21. Syntetické vlakna a vlakenné materidly

22. Textilie, félie a kompozity pre polnohospodarov a potraviny
23. Vina (polo€esana, ¢esand, NT, parametre, ucel)

24. Netkané textilie (vyrobky, suroviny, parametre, ucel)

25. Specialne pracovné odevy

26. Angorska srst + tlejivy vyboj v oblasti ZivociSnych vlaken
27. SkuSanie geotextilii

28. Poérovitost, membrany

29. Rezanie technickych textilii

30. Tvarovanie technickych textilii

31. Meranie prietoku, teploty, vodivosti, pH

32. Regulaéné a riadiace systémy

33. Textilné druhotné suroviny, odpady

34. Zivotné a pracovné prostredie

35. Odpadové vody

36. Regeneracia, recyklacia, rekuperacia

37. Trendy

38. Marketing

39. SkuSobné metody a pristroje

40. Normy

41. Certifikacia textilnych vyrobkov

42. Ekologické oznacovanie textilnych vyrobkov a ekoaudit
43. Trendy, skusanie a hodnotenie tenzidov, detergentov a Gistiacich prostriedkov

OCONOOUGAWN-—=

Kontaktna adresa k uvedenej ponuke: VUTCH-CHEMITEX spol. sr. o.
Ing. Capekova Valéria
ul. J. Milca 8
011 68 ZILINA
tel.: 089/62 32 47, 62 24 18—19 kl. 12
fax: 089/62 17 04
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SYMPOZIA - KONFERENCIE

POKRACOVANIE V TRADICIl TATRANSKYCH
KONFERENCIi O CHEMICKYCH VLAKNACH

Ing. Irena Pecharova, CSc.

VUCHYV Svit, SR

V dnoch 11. a 12. oktobra 1994 usporiadal Vyskumny dstav chemickych viaken vo Svite a po-
bocka ZSVTS pri tomto Ustave XIX. Tatransku konferenciu o chemickych vidknach, ktora bola
zaroven sucastou oslav pri prilezitosti 60. vyrocia zalozenia priemyselného mesta Svit. Program
konferencie pojednaval o chemickych vldknach od vyskumu po ich pouzitie a mal umoznit Sirokej
odbornej verejnosti oboznamit sa s poznatkami z oblasti textilnych vidken, vidknotvornych poly-
mérov a ekologie formou prednaSok a prezentovanych posterov.

Vyberom z niektorych predndsok chceme uviest
oblasti zaujmu vyskumnych pracovnikov v odbore
chemickych vidken:

Riaditel’ Vyskumného ustavu chemickych vldken
pan RNDr. DuSan Budzak vo svojom uvodnom vystu-
peni privital a pozdravil v§etkych ucéastnikov konfe-
rencie a po uvedeni realizovanych akcii z vysledkov
domacich vyskumnikov hovoril o reagovani ustavu na
zmenené ekonomické podmienky v nasom hospo-
darstve po r. 1989 tak, ze na prekienutie obdobia
vyuziva vybudované poloprevadzkove jednotky najma
pre malotonazne vyroby. V popredi zaujmu je vSak
vzdy vyskumno-vyvojova €innost, v su¢asnosti orien-
tovana na rieSenie plnearomatickych polyesterov, vy-
sokopevnych polyetylénovych vlaken, polyuretano-
vych vidken a v oblasti vldken viskdzovych na mo-
dernizaciu strojov radu KVH i samotnej technoldgie
vyroby viskdzového kontinudlneho hodvabu smerom
k vy88im produkénym rychlostiam.

Syntéza vlaknitelnych kopolyoxadiazolov pre
vysokoteplotne stale vlaknité materialy (Strubl,
R., Seyfarth, H. E., Teager, E., TITK Rudolstadt,
BRD)

Poly(p-fenylén—1,3,4-oxadiazol) je chemicky mo-
difikovany s cielom ziskania tavitelnych kopolymérov.
Modifikacia sa uskutoCnuje kondenzaciu hydra-
zinsulfatu s kyselinou tereftalovou a dal§imi komono-
mérnymi dikarbonovymi kyselinami, ktoré zvy3uju po-
hyblivost polymérnych refazcov. Zo syntetizovanych
kopolyoxadiazolov sa ukazali ako zmékcitelné alebo
tavitelné také, ktoré popri kyseline tereftalovej
a izoftalovej obsahovali jeden alebo dva daldie ko-
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monomery, predovietkym dikarbonové kyseliny cyk-
lickych imidov s alifatickymi segmentami. Plnearoma-
tické tavitelné kopolyoxadiazoly sa ziskaju modifika-
ciou s 2-brémtereftalovou kyselinou. Teploty zmékce-
nia a tavenia leZia v rozsahu 270—390 °C.

Svetlostabilita materialov z chemickych viaken
za extrémnych podmienok (Kaufmann, S.,
Bossmann, A., TITK Rudolstadt, BRD)

Presetrovala sa svetelna stalost u polyamidu a po-
lyesteru za prirodzeného osvetlenia E ca. 102 W/m2,
xenotestového osvetlenia E ca. 103 W/m2 a lasero-
vého osvetlenia E ca. 1010 w/m2. Korelacia svetelnej
stalosti medzi vysledkami prirodzeného a xenotesto-
vého osvetlenia bola vo vSeobecnosti pozitivha, ko-
relacia s vysledkami laserového osvetlenia negativna.
Priciny boli spoznané a vysvetlené, vysliedkom je
uskutocnovanie skusok so Suntestom, kde su velmi
dobré korelacie pri zvySenej teplote okolia.

Mikrokapilarovy hodvab v praxi (Schneeweiss, J.,
Hedva, a. s., Moravska Trebova, CR)

Mikrokapilarovy hodvab je novou generaciou zakladnej
textilnej suroviny, ktora na jednej strane skvalithuje fyzi-
kalno-mechanické a Uzitkové viastnosti plosnych textilii, na
druhej strane vSak ich spracovanie vyzaduje rad zmien
v celom vyrobnom procese. Spracovanie ovplyviiuje i to,
¢ mikrokapilarny materidl je len v osnove alebo len v Utku,
alebo ¢&i v oboch. Naro¢né operacie v procese spracova-
nia predstavuje prediprava rezného tovaru a farbenie.
Napriek tomu tieto textilie maju budicnost a ofakéava sa
podstatne SirSie uplatnenie.
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Vlastnosti a aplikacné moznosti vysokopevnych
a vysokomodulovych polyetylénovych vlaken
(Marcian, V., VUCHV Svit, SR)

Z prezentovanych vysledkov gélového zviaknova-
nia vysokomolekulového polyetylénu Liten S9 s po-
uzitim neprchavého vysokovriaceho rozpustadla
vyplyva, ze priebehy zavislosti jednotlivych para-
metrov sa podstatne neliSia v zavislosti od vychodzie-
ho prekurzora. Dosiahnuty diziaci pomer je ovplyvrio-
vany predovSetkym urovnou prietahu géloveho viak-
na pod hubicou. Uroven mechanickych vlastnosti gé-
lovych vlaken je urc¢ovana predovsetkym ich homo-
genitou.

Farbenie syntetickych vlaken v hmote
(Ondrejmiska, K., Brejka, O., VUCHV Svit, SR)

Spracovatelské textilné stroje, ktoré produkuji uz
z vlaken farbenych v hmote pestrovzorované vyrob-
ky, kde jednotlivé vzory sa daju rychlo namodelovat
za pomoci vypoctovej techniky, podnecuju vyrazny
zaujem o takto farbené vidkna. | vyroba viaken farbe-
nych vo hmote sa da automatizovat, napr. davkova-
nim koncentratov jednotlivych zakladnych pigmentov
v potrebnom pomere. Rovhomernost vyfarbenia syn-
tetickych vidken zavisi i od pouzitého taviaceho extru-
dera a spdsobu vedenia taveniny v rozvodnej vetve
k zvlakfiovacim miestam.

Vyskum farbenia aromatickych polyamidov
(Nicolai, M., Nechwatal, A., TITK Rudolstadt,
BRD)

Skumali sa moznosti vyfarbenia aramidovych vla-
kennych materialov na vy$Sie farebné stalosti. Zisti-
lo sa, ze vyfarbovat mozno kyslymi, kovokomplexny-
mi a disperznymi farbivami, avSak nie je mozné do-
siahnutie lepSej svetelnej stalosti. Pri sucasnom
postupe da sa znizit zatazenie Zivotného prostredia.
UcCinok tekutého amoniaku na aramidové vlakno by
sa mohol stat zéakladom postupu, ktory odstrani pouzi-
vanie nosica vo farbiacom kupeli.

Komfort odievania, metody a vysledky
(Vyskoéil, I., VavU bezpecénosti prace Bratislava,
SR)

Komfortné obleCenie je mozné, ale iba pre tzko vy-
medzené pouzitie, vo vacSine pripadov je mozné iba
zmiernit diskomfort. So stupajicou namahavostou
prace suvisi potreba odvedenia vacsieho mnozstva
telesného tepla do okolia. V snahe zlepsit tepeino-
vlihkostny komfort pri praci v teplych az horucich pra-
covnych podmienkach bol $tudovany vyznam podo-
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devnej vzduchovej medzery. Dospelo sa k zaveru, ze
prah diskomfortu nastava vtedy, ked vnutorny podo-
devny priestor dosiahne 100 %-nu relativnu vihkost
vzduchu.

Struktura a viastnosti eko-polypropylénovych
vlaken (Jambrich, M., Murarova, A., Revilakova, J.,
CHTF STU Bratislava; Stupak, A., Jambrich, P.,
Istrochem, S. p. Bratislava; Lalik, J., Klatik, J.,
Slovnaft, a. s. Bratislava, SR)

Fyzikalnou modifikaciou POP vlaken sa vyvolaju
zmeny merného povrchu a €lenitosti, opticke
a transportné vlastnosti a iné. Profilované a aditivo-
vané POP vlakna su spracované do réznych foriem
vlaknitych materidlov, napr. pramen s volnymi konca-
mi, netkané sorpcéné textilie, strizové profilované a du-
toporézne viakna, hrubé profilované a duté vlakna pre
bariérové vlozky do olejovych CistiCov vzduchu. EKO-
POP vlakna v tychto formach nachadzaju pouzitie pri
rieSeni problémov ekologického zatazenia.

Vyuzitie termoviznej metédy na hodnotenie
vldken a textilu (Murarova, A., Jambrich, M.,
CHTF STU Bratislava; Malatin, D., Narodny

onkologicky ustav Bratislava, SR)

Termovizia umoznuje videnie tepla. Pomocou
elektrooptického systému v termoviznej kamere sa
priradi kazdému bodu vySetrovanej plochy teplota
a pre kazdu tepelnu uroven sa priradi zafarbenie.
Termovizia umozruje snimanie teplotneho gradientu
pri zvlaknovani, umozriuje stanovit podiel vplyvu me-
chanického namahania na zmenu Struktury a vlast-
nosti viakenného materialu. Cielenym vyskumom
mozZno pomocou termoviznej metddy robit korelacie
medzi fyziologickymi vlastnostami textilie a postupom
pripravy vlaken a textilii. Pri fyziologickom hodnoteni
umoznuje stanovit prispevok textilu a tiez vlaken
k teplotnému komfortu.

Netradicné postupy hodnotenia horlavosti
vlaken a vldkennych atvarov (Mitterpachova, M.,
Durcova, O., VUCHV Svit, SR)

Kvalifikaciu horfavosti materialov a skumanie pro-
cesu horenia zabezpecuje poziarne skusobnictvo. Pre
hodnotenie su stanovené kritéria: Cas horenia po
oddialeni zapalného zdroja, tlenie, dizka, resp. plo-
cha zuholnatenej zény, rychlost Sirenia plamena, tvor-
ba kvapiek taveniny, vytvaranie dymu a pod. Pre po-
sudenie horfavosti nekonecnych viaken boli vypraco-
vané postupy spocivajice na priprave plosnych utva-
rov vo forme hadicovych Upletov a z vlaken strizovych
ran. Experimentalne vysiedky potvrdili vhodnost
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nestandardnych materidlov pre normované, resp.
interné postupy hodnotenia horfavosti POP a PES
vlaken.

Skusanie humanoekologickych parametrov
textilii (Zippel, E., Osterreichisches Textil-
Forschungsinstitut Wien, Osterreich)

V pripade textilii mézu byt ekologickeé ucinky na cel-
kové Zzivotné prostredie rozdelené do troch zretefne
oddelenych oblasti: vyrobnu ekologiu, humannu eko-
l6giu a ekolégiu likvidacie odpadov. Skumanie hu-
mannoekologickych parametrov sa vztfahuje primarne
na preSetrenie Skodlivin, ktoré mézu byt obsiahnuté
v hotovom textilnom vyrobku. Rakusky textilny
vyskumny ustav pred dvomi rokmi zalozil spolu
s Vyskumnym ustavom Hohenstein Medzinarodnu
spolocnost pre vyskum a skuSobnictvo v oblasti
textilnej ekolégie a na zaklade Oko-Tex Standardu
100 poskytuje vyrobkom medzinarodnu znacku , Texti-
les Vertrauen Schadstoffgepriift nach OKO-TEX Stan-
dard 100" (znacka dovery pre textiiny material preskui-
Sany na Skodliviny).

Medzinarodné spolocenstvo pre vyskum a sku-
s'j._obnictvo v oblasti textilnej ekolagie (Colbert, B.,
Osterreichisches Textil-Forschungsinstitut
Wien, Osterreich)

Preskusanie textilii pre oznaCenie sa vykonava
podla Oko-Tex Standard 100 a pre jednotlivé skupi-
ny vyrobkov podra $pecifickych standardov (Oko-Tex
Standard 101—106). Vysvetlované su niektoré suvi-
siace pojmy ako textilna ekoldgia, vyrobna ekoldgia,
humanna ekoldgia, ekoldgia likvidacie a Skodliviny.
Uvedeny je stbor skusok, ktoré zahfia Oko-Tex
Standard, napr. stanovenie formaldehydu, tazkych ko-
vov, zvySkov pesticidov, obsahu pentachlérfenolu, no-
siGov chlororganickych Iatok, skiska na azofarbiva,
na alergény a rad dalSich.

Priprava, charakterizacia a moznosti aplikacie
kopolymérov maleinanhydridu (Staudner, E.,
Kysela, G., CHTF STU Bratislava; Turayova, Z.,
VURUP Bratislava, SR)

Anhydridové skupiny, zabudované v polymérnom
retazci su mimoriadne reaktivne, o umoznuje pripra-
vit velky pocet derivatov so Sirokou Skalou vlastnos-
ti, a tym aj aplikacii. Sledovana bola kinetika kopoly-
merizacie, zloZenie ko- a terpolymérov a zistili sa ko-
polymerizacné parametre binarnych a terndarnych
systémov. Maleinanhydridové kopolyméry su schopné
vytvarat komplexy s polyvalentnymi kovmi. Z hladiska
technoldgie vlaken ko- a terpolyméry na baze malei-
nanhydridu mozno vyuzit na pripravu polymérnych
bakteriostatickych prisad do vlaken.
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Modifikacia PA—6 pomocou kopolyamidov
(Kristofic, M., Marcinéin, A., Prchal, V., Ujhelyio-
va, A., Legén, J., CHTF STU Bratislava, SR)

U poly-¢-kaprolaktdmovych (PAD—®6) vlaken moz-
no upravit vlastnosti zlepSujuce pocit komfortu nose-
nia pouzitim aditiva. Ak aditivum obsahuje poly-e-
kaprolaktamové segmenty, je ovela znasanlivejsi
s PA—6, zabezpecuje i moznost jeho zabudovania vo
vysokom podiele bez velkého zhorSenia mechanic-
kych vlastnosti. Pri Studiu boli pouzité kopolyamidy
so Statisticky usporiadanymi segmentami poly-¢-
kaprolaktamu a komonomérnych zloziek: AH sol, ny-
lonové soli kyseliny adipovej, sebakovej a pod. V pri-
tomnosti Statistického kopolyamidu vzrastla sorpcia
vodnych par, nastava zlepSenie elektrostatickych
vlastnosti, klesa pevnost, kryStalicky podiel, znizuje
sa orientacia kryStalitov.

Cielené chemické modifikacie celulozy a jej
derivatov (Talaba, P., Srokova, I., Hodul, P.,
Marcinéin, A., CHTF STU Bratislava, SR)

Autori prezentovali vysledky z cielenej chemickej
modifikacie celulézy a jej derivatov. Chemickou mo-
difikaciou vodorozpustnej hydroxyetylcelulézy vyssi-
mi acylhalogenidmi sa pripravil derivat s vybornymi
emulgacnymi ucinkami. Hydroxypropylceluléza mo-
difikovana vyssimi alkyl- a acylhalogenidmi dosiahla
vlastnosti kvapalno-krystalickych polymérov. Sulfata-
ciou celulézy sa ziska vodorozpustny derivat vhod-
ny ako polymérny tenzid s emulgacnou ucinnostou
vhodnou pre emulzie typu olej/voda.

Moznosti spracovania kolagénu na vlakna
(Pecharova, I., VUCHV Svit, SR)

Biologickym postupom spracovany kolagén sa pre-
Setroval so zamerom prevedenia vlaknarenskou
technoldgiou na vlakno. Pre spracovanie je vhodny
atelokolagén s obsahom vlaknotvorného podielu nad
8 % hmot. po prevedeni na vlaknotvorny roztok ohria-
tim technického gélu. Tepelnym spracovanim gélu sa
musi zaistit pre zvlakfovanie vhodna viskozita roz-
toku. Zviaknovanim do roztoku soli pri beznej teplo-
te sa ziska vlakenny utvar, ktory je vodorozpustny.
Upravu vlastnosti mozno docielit zosietenim kolage-
nu a zaradenim dlZenia v procese tvorby vlakna.

Sucastou konferencie bola prezentacia vysledkov
vyskumnych prac vo forme posterov, od pripravy no-
vych polymérov, upravy ich vlastnosti, réznych mo-
difik&cii, Specialnych typov vlaken, az po identifika-
ciu vldken a ekoanalytiku.
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49. zjazd chemickych spolo¢nosti

Slovenska chemicka spolo¢nost pri SAV a Ceska spolecnost chemicka organizuja
v spoluprici so Slovenskou spolo¢nostou priemyselnej chémie a Ceskou spolecnosti
pramyslové chemie v diioch 4. az 7. septembra 1995 v Bratislave

49. ZJAZD
CHEMICKYCH SPOLOCNOSTI

Na podujati spolupracuje dalej 24 domacich i zahrani¢nych firiem.

Vedecky program bude pozostavat z plenarnych predniSok pozvanych hosti,
ustnych a panelovych prispevkov. Rokovania budi prebiehat ako odborné zasadnutia
v 13 sekciach.

Sekcia ¢. 9 , TEXTIL, VLAKNA A FOLIOVE MATERIALY* bola do programu zjazdu
zaradena prvykrat. Poskytuje vedeckym a vyskumnym pracovnikom zo SR i zo zahrani-
¢ia moznost na prezentaciu vysledkov vedeckovyskumnej ¢innosti v uvedenych
oblastiach.

Zjazd sa bude konat v areali Prirodovedeckej fakulty Univerzity Komenského
v Mlynskej doline. Rokovacimi jazykmi st: slovencina, ¢estina a anglitina. Abstrakty
plenarnych i kratkych prednasok ako aj panelovych prispevkov budt v rozsahu dvoch
strin v zborniku. ZavereCny termin zaslania abstraktov je 15. april 1995.

Sucastou zjazdu je aj vystava vyrobkov a ponuka sluzieb firiem, ktoré sa podielaju

na usporiadani zjazdu.

Doc. Ing. Pavol Hodul, CSc.
Predseda odbornej skupiny
Textil, vlakna a foliové materialy
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Z0O ZAHRANICNYCH CASOPISOV

Moznosti farbenia aromatickych polyamidov
s vysokymi stalostami vyfarbenia
MELLIAND TEXTILBERICHTE, 75, 1994, ¢. 7/8, s. 597
Boli vykonané rozsiahle vyskumy vhodnosti napu-
Ciavacich prostriedkov Specialne pre farbenie kysly-
mi farbivami. m-aramidy sa daju v zasade vyfarbit
kyslymi, kovokomplexnymi a disperznymi farbivami.
Stalosti vyfarbenia vSak nemozno oproti konvenénym
postupom zvysit. Dosiahnut ich zvySenie nie je mozné
ani pouzitim réznych stabilizatorov. Pri skimani kon-
venénych postupov sa ziskali vysledky posobenia
prenasacov vo farbiacom procese ako aj vplyvu
elektrolytov. Pokial ide o prisadu soli vo farbiacom ku-
peli, je mozné zasadity proces optimalizovat. Dalej
sa zistilo, Ze predbezné spracovanie aromatickym po-
lyamidom s kvapalnym amoniakom spdsobuje vy-
farbenie porovnatelne s vyfarbenim za pouzitia pre-
nasaca a tiez analogické stalosti. Vysiedky projektu
umozfuju optimalizovat postup vo vztahu k pridava-
niu elektrolytov a prenasacov, &im prispievaju
k ochrane zivotného prostredia.

Moderné impregnacné zariadenia s kratkym
pomerom
MELLIAND TEXTILBERICHTE, 75, 1994, ¢. 7/8,
s. 599—605

Zakladnou funkciou impregnovania v textilnom
zoS8lachtovani je vo vSeobecnosti dodanie chemikalii
na textilny tovar. V €lanku su predstavené a pomerne
padrobne popisané tri agregaty sluziace tomuto Gcelu
(Sicuro-Pad, Super-Sat a Econ-Sat). VSetky maju ma-
|é obsahy kupela, ktorymi je pri Specidlnych dlohach
impregndacie mozné docielit optimalne vysledky. Agre-
gaty su urCené pre Sirky tovarov od 1600 do 3400
mm (odstupnované po 200 mm) a vyrobné rychlosti
do 150 m/min. VS8etky tri impregnacné systémy sa
vyznacuju kratkymi pripravnymi ¢asmi, rychlou vyme-
nou receptur a velmi nizkou stratou kupela. V prehlad-
nej tabulke su uvedené rézne moznosti pouzitia jed-
notlivych agregatov v zavislosti od poZzadovanych pa-
rametrov impregnacie a nanaSaného mnozZstva.

Textilna ekoldgia dnes
MELLIAND TEXTILBERICHTE, 75, 1994, ¢. 7/8,
s. 642—648

Oblast textilnej ekolodgie je dnes v pohybe. Uz dav-
no sa vSak ukazalo, ze spotrebitelia si davaju pozor
na to, aby prave odevy, bytové textilie a textilie pre
domacnost neobsahovali ziadne skodliviny. Otazka
bezpecnosti pre ,jedom v odeve“ pochadza z trhu.
Priemysel a obchod maju ¢o ponuknut a tuto svoju
Sancu aj vyuzivaju. Clanok sa zaobera problemati-
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kou textilnej ekoldgie, priGom ju skima v troch rovi-
nach a to: — ekoldgiu vyroby; — humannu ekolégiu;
— ekoldgiu likvidacie uz nepotrebnych (opotrebova-
nych) textilnych vyrobkov. Podrobne je rozoberana
aj téma textilii odskusanych na obsah Skodlivin.

Recyklacia v textilnom priemysle
MELLIAND TEXTILBERICHTE, 75, 1994, ¢. 7/8,
s. 664—669

V textilnom vyrobnom retazci ,vyroba priadzi (pra-
denie) — vyroba plo3nych utvarov (tkanie, pletenie)
— spletanie — vyroba riun — zoSlachtovanie —
konfekcia“ vznika velké mnozstvo textilnych odpadov,
ktoré je potrebné zlikvidovat. S€asti tu uz existuju
uspokojive rieSenia. Latkova recyklacia textilii a odpa-
dov z textilnej vyroby ma dlhu tradiciu. To plati tak
pre priemyselny ako aj sukromny sektor. Textilné od-
pady sa uz viac ako 130 rokov vyuzivaji na vnutorné
vybavenie vozidiel (kedysi na €alunenie kocov, dnes
na izolacné ucely v automobiloch). V ¢lanku je vysvetle-
ny kolobeh latok v textiinom priemysle od vyroby az
po likvidaciu. Uvedené st niektoré konkrétne priklady
vyuZitia textiinych odpadov (v textiinom a odevnom prie-
mysle, na vyrobu kobercov, autotextilii atd)

Zabranenie emisiam — nevyhnutné predpoklady
na zvladnutie poziadaviek zivotného prostredia
TEXTILVEREDLUNG, 29, 1994, €. 6, s. 154—158

Snahy poslednych rokov o znizenie zatazenia véd
a vzduchu v priemysle textilného zoslachtovania bo-
li spesne. V Coraz vacSom rozsahu vSak dochadza
k limitovaniu ich technickej realizacie a k problémom
pri financovani. Jedinym racionalnym rieSenim je pre-
to spoznanie a posudenie Skodlivin pred ich privede-
nim do zivotného prostredia, zniZenie ich mnozZstva
aich opatovné zhodnotenie. V &lanku su popisané
niektoré takéto moznosti, priCom sa konstatuje, ze
hospodarna ochrana zivotného prostredia v podniku,
ochrana vzduchu a véd, zabranenie vzniku odpadov
ako aj opatovné vyuzitie zvyskovych latok sa mdze
dosiahnut primarne optimalizaciou zoslachtovacich
postupov.

Osnovné pleteniny a prepletané runa: alternati-
va k rubom z kontaktnej peny
ITB VLIESSTOFFE, 40, 1994, €. 2, s. 16—19
Kvalitné kobercové podlahy sa uz desatrocia vy-
rabaju s textiinou sekundarnou podkladovkou.
V poslednej dobe tento trend eSte vzrastol.
Kompaktné rubové penové vrstvy sa v buducnosti uz
na trhu nepresadia. Pena uvolfiuje dlhé roky toxické
plyny a spdsobuje aj problémy pri odstranovani sta-
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rej krytiny. Ak bola podlahova krytina zlepena, mu-
sia sa s namahou odstranit zvySky peny a lepidiel.
Ukladanie na skladky neprichadza vzhladom na velky
objem a ohrozenie zivotného prostredia do uvahy. Te-
pelna likvidacia v su¢asnej forme uz tiez nebude diho
mozna. Z tychto i dalSich dévodov sa objavili snahy
najst nahradu za penové materialy. Veduci vyrobco-
via sekundarnych podkladoviek pre kobercové kryti-
ny ponukli na veltrhu ,Domotex '94“ v Hannoveri
alternativu: 100 %-né textiiné vyrobky, ktoré su v &lan-
ku popisané (otvorené mriezkové konstrukcie, runa
zosilnené pleteninami, preplety atd.)

»~Eko-Tex-Standard 100“ pre viozkové runa
ITB VLIESSTOFFE, 40, 1994, ¢&. 2, s. 28—30
Textilie su vo vztahu so Zivotnym prostredim
najskor pri svojej vyrobe, potom pocas spotreby a na-
koniec pri ich likvidacii, resp. opatovnom vyuziti. Naj-
vacsi vyrobca vlozkovych rin, firma Freudenberg,
orientuje svoju vyrobu tak, aby bola ekologicky ne-
zavadna. Tak napr. Cisticka odpadovych véd je kon-
cipovana Specialne na latky vyskytujuce sa pri vyro-
be vlozkovych ran a uz v su€asnosti vyhovuje predpi-
som obsiahnutym v nariadeni o odpadovych vodach,
ktoré maju pre textilny priemysel platit az v nasledu-
jucich rokoch. Délezitu ulohu maju viak aj opatrenia
zabranujuce vzniku odpadovych véd: procesova vo-
da sa, kde je to len trochu mozné, opat vracia do
vyrobného kolobehu. Podobne prisne opatrenia sa
dodrziavaju aj pokial ide o odpadovy vzduch. Velka
pozornost sa venuje zakladnym surovindm pouziva-
nych pri vyrobe, a to jednak vlaknam a jednak spo-
jovaciemu prostriedku.

Opatovné pouzitie procesovej vody
ITB VEREDLUNG, 40, 1994, ¢. 2, s. 16—25
Vedenia procesov v kontinualnom bieleni sa pre-
niesli do diskontinualneho bielenia, s cielom dosiahnut
¢o najvacsie uspory. Snahy su zamerané na integra-
ciu techniky kratkeho kupela a plachania v interva-
loch do jedného procesu. V sulade s tym boli vyvi-
nuté prislusné vedenia postupov a procesov na opti-
malizaciu jednostupnového diskontinudlneho bielenia.
Rozsiahlymi laboratérnymi a praktickymi skiskami bol
zostaveny optimalny cyklus opédtovného pouzitia
bieliacich a plachacich kupelov. Zistilo sa, Ze je moz-
né opéatovne pouzit 50 % bieliaceho kupela bez to-
ho, aby to ovplyvnilo reprodukovatelnost. Prakticke
zariadenie (,Rotorstream” 100/8/400 s dsmimi za-
sobnikmi a kapacitou cca 720 kg) bolo vybavené ovla-
danim ,Polymatic* T 50, ktoré prebera celu logistiku
zariadenia.

Nekrciva uprava bavinenych textilii
ITB VEREDLUNG, 40, 1994, €. 2, s. 50—58

V porovnani s neupravenymi bavinenymi tkaninami
maju nekrivo upravené tkaniny niektoré prednosti,
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napr. vyznacuju sa znizenym kréenim po prani a su-
Seni, niz§im zrazanim, stalofarebnostou, nizsim sklo-
nom k tvorbe chipkov a niz§ou deformaciou. V &lan-
ku st uvedené a popisané rozne metody nekrcivej
upravy. Najjednoduchs$ia je metdda Precure, pri kto-
rej sa tkanina impregnuje roztokom zosietovacieho
prostriedku a nasledne sa fixuje. Metdda sa s vyho-
dou vyuziva, ked sa nevyZaduju permanentné zahy-
by. Popisany je aj postup Postcure, pri ktorom sa
okrem zosietovacieho prostriedku pouziva aj kataly-
zator. DalSia Cast ¢lanku sa zaobera zostavovanim
a optimalizaciou receptdr, podmienkami Upravy, prob-
lematickymi pripadmi (vyfarbenia sirnymi farbivami),
kontrolou kvality, skiSobnymi postupmi, bezformalde-
hydovymi Gpravami, pouzitymi chemikaliami atd.

Treetex — Inteligentna technolégia pre textiiné

zoslachtovanie

TEXTILVEREDLUNG, 29, 1994, ¢. 7/8, s. 183

Firma Triatex International AG ponuka rdézne systé-
my podporované pocitacmi pre moderné textiiné
zoslachtovanie v {aboratériu a vyrobu za pouzitia
existujucich podnikovych Struktdr. Novy systém Tree-
tex sa vyznacuje transparenciou, vysokou Ucinnostou

a flexibilitou a dokaze znizit naklady. Systém pozosta-

va z nasledujucich zloziek:

— systém na zostavovanie receptur PRISMA za-
bezpecujuci rychly a jednoduchy vypocet receptu-
ry, jej optimalizaciu a korekciu

— kontrola vyraby a kvality QCRH, ktora stanovuje
rozdiely farieb vo vyrobe aj v laboratériu

— systém spravovania farbiarne TEXLOG podporu-
juci ucinné planovanie vyroby, vedenie skladu
farbiv a chemikalii, vypocet nakladov, vyrobnu $ta-
tistiku atd.

— kontrola farbiaceho kupela FLEX.

Pozitivne signaly pre technické textilie
ITB VLIESSTOFFE, 40, 1994, ¢. 3, s. 33—34
Podla nazoru referentov na sympéziu Techtextil sa
v zapadnej Casti sveta kondi textilna recesia, ¢o pla-
ti predovSetkym pre priemyselné textilie. Objavuju sa
snahy ziskat stratené pozicie predovietkym pomo-
cou know-how, blizkostou k trhu a cielenymi marke-
tingovymi aktivitami. Podla odhadov sa v sucasnosti
pouziva 4 az 5 mil. ton vldken pre technickeé Ucely.
Z toho pripada z celkového mnozstva viaken v Japon-
sku 38 %, v USA 28 % a v Eurdpe 21 % na technic-
ké textilie. Vyvojovy potencidl, prave vo vztahu k no-
vym vyrobkom a aplikaciam je velky. Toto odvetvie
vychadza z toho, Ze v najblizSich rokoch sa urychli
proces globalizacie a zostri sa medzinarodna konku-
rencia. Uvedené su postrehy a nazory ucastnikov
sympoézia Techtextil (burza informacii, pozitivhe
vyhliadky, funkénost v popredi, laminaty, ochranne
textilie, cieleny marketing atd').
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Koberce nie su jedovaté
MELLIAND TEXTILBERICHTE, 75, 1994, &. 9, s. 698
Spoloc¢nost kobercovych krytin naezavadnych pre
Zivotné prostredie (GuT) odmieta tvrdenia, ktoré sa
objavili v tlaéi o udajnej jedovatosti vinenych kober-
covych krytin upravenych pripravkom Permethrin.
Takmer 50 $tadii (medzi inym aj Studia Svetovej zdra-
votnickej organizacie) dokazuje, ze tento prostriedok
je zdravotne nezavadny. Ak Spolkovy urad pre zdra-
votnictvo varuje pred pouzivanim pyretroidov, tak sa
pri tom neopiera o ziadne dokazy.

Novy ekologicky postup farbenia
MELLIAND TEXTILBERICHTE, 75, 1994, ¢. 9, s. 700
Dfia 7. 7. 1994 predstavil VUTZ Dvir Krélové (CR)
na sympoéziu konanom na univerzite Bergische Uni-
verssamthochschule Wuppertal novy ekologicky po-
stup farbenia pripravkom Texamin ECE. Tento novy
pomocny prostriedok zvySuje afinitu baviny tak, ze
je prakticky bez soli a so znizenymi mnozstvami farbi-
va je mozné dosiahnut syte vyfarbenie s dobrymi
vlastnostami a stalostami.

Minimalizacia spotreby vody a energie
v diskontinualnom mokrom zoslachtovani
MELLIAND TEXTILBERICHTE, 75, 1994, ¢. 9,
S. 742—746

Len tie produkty, ktoré sa dokazu vysporiadat
s ekonémiou a ekoldgiou vyrobnych procesov si mézu
natrvalo zabezpec€it svoju existenciu. V mokrom
zoSlachtovani textilii sa cena Cerstvej vody, likvida-
cia odpadovej vody a vykurovacia energia stavaju sta-
le viac nakladovym faktorom, ktory nemozno za-
nedbat. Pod nazvom Bleachstar bol patentovany sys-
tém, ktory mozno pouzit pre vSetky diskontinualne
bieliace, farbiace a mokré zoSlachtovacie procesy.
Systém je zalozeny na uchovani jednotlivych kape-
lov (prevazne plachacich a neutraliza¢nych) a ich
opétovnom pouziti v nasledujucom spracovatelskom
procese. To umoziiuje velké uspory vody, energie
ako i chemikalii.

Menej znama textilia ma mimoriadny uspech
AMERICA TEXTILES INTERNATIONAL, 9, 1994, s.
FW4—5

Firma Hoechst vyrdba PES netkanu textiliu spod
trysky, ktora sa namiesto spajania teplom vpichuje.
Tento material predavany ako Trevira Spunbond sa
povrstvuje bitumenom a pouziva sa pri vystavbe
striech. V geotextilnych aplikaciach Trevira Spunbond
sltzi na ochranu vystelkovych plastovych félii pri bu-
dovani skladok odpadu, stavbari ju vyuzivaju na sta-
bilizaciu pbdy, kolajovych I6Zok a na zabranenie ero-
zii. Trevira je vhodna aj na vyrobu vrstvenych lami-
natov a kompozitov pre automobilovy, lodiarsky a le-
tecky priemysel. Daju sa lahko tvarovat, su lahké
a maju vysoku odolnost voéi narazom.
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Alternativna celuldza: Vyroba, tvarovanie,
vlastnosti.
CHEMIEFASERN, oktdber 1994, s. 681.

Na medzinarodnej konferencii TITK v Rudolstadte
boli stredobodom pozornosti alternativne celulézove
vlakna, hlavne Lyocell, pricom sa diskutovalo o ich
vyrobnej technoldgii, vlastnostiach, moznostiach
pouzitia a inych zakladnych problémoch. O postup
TITK k priprave vlaken (Alcer) sa predovsetkym za-
ujimali firmy z USA, Indie, Svédska, Ukrajiny a Ciech
a zo zapadnych spolkovych zemi Nemecka. Najvacsi
svetovy vyrobca celul6zovych vidken, indicky koncern
Birla, pozval riaditela TITK na rokovania o strategicke;j
kooperacii pre oblast alternativnych celulézovych vila-
ken do New-Delhi.

Pouzitie elektrodialyzy na odsolovanie pracich
vod z vyroby viskézového textilného hodvabu.
CHIM. VOL., 1993, ¢. 2, s. 46—49,0. 4, 1. 2, |. 3.

Na zaklade skiuSok sa posudzuje ¢innost elektrodia-
lyzacéného zariadenia v rezime reverzného toku pre
odsolovanie pracich véd bez potreby predbezného
odstranenia organickych latok. Stanovené su zakladné
technologické parametre procesu odsolovania a nazna-
Cené su spbsoby zvysenia ucinnosti zariadenia.

Priprava ucelovej visk6zovej potravinarskej
folie s pouzitim radiaéne modifikovanej viskozy.
CHIM. VOL., 1993, ¢. 3, 5. 47—49,0.1,t. 2, I. 3.

Skuma sa vplyv parametrov zvlaknovacieho kupe-
fa na fyzikalno-mechanické viastnosti félie pre vyrob-
ky masového priemyslu, vyrabané z radiac¢ne-modi-
fikovanej viskdzy. Zistilo sa, ze vyuzitie uvedenej
viskdzy zabezpecuje kvalitni produkciu pri znizeni
spotreby sirouhlika do 10—15 % z hmotnosti alfa-ce-
lulézy pri xantogenacii.

Poukazanie na vyhody polyamidu 6 pre vzdu-
choveé vaky.
ATI, Marec 1994, FW 8.

Allied Signal Fibers vydala do obehu novu prirucku,
v ktorej su uvedené (daje o vyrobe a o vyhodnych
vlastnostiach polyamidu 6 pre pouzitie na vzducho-
vé vaky. Testy vykonané nezavislymi vyrobcami za
rovnakych podmienok ukazali, Ze vyrobky vyrobené
z polyamidu 6 vykazuju vacsie vyhody u spracova-
telov a konecnych uzivatelov porovnani s vyrobkami
z polyamidu 66. Prirodzena méakkost polyamidu 6 vo
vyrobku znizuje riziko poranenia.

Vyroba mikrofilamentnych priadzi z bimo-
dalnych PP-zmesi.
CHEMIEFASERN, oktéber 1994, s. 675—681, gra-
fy, tabulky.

Vyskumné prace Ustavu chemickych vldken
v Denkendorfe ukazali, ze pridanie vysokomoleku-
larneho PP k nizkomolekularnemu typu PP umozZnu-
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je zvlaknit velmi jemné vidkna v rozsahu mikrovidken
(az po 0,2 dtex), s vysokymi mechanickymi pevnosta-
mi a vysokou rezervou taznosti. Zaroven popri kvalite
tohto vlaknitého materialu dochadza u takychto bimo-
déainych zmesi aj k vyraznému zlepseniu zvidknitelnosti,
¢o zvySuje stabilitu zvidkiovacieho procesu.

Viakna s vysokou uzitkovou hodnotou.
NONWOVENS, 25, ¢. 6, s. 32—33, 35, t. 1.

V tabulke su uvedené zakladné charakteristiky via-
ken, ktoré umozniuju technikom, resp. navrhovatelom
vybrat najdélezitejSie zlozky z hladiska Uzitkovych
vlastnosti kone¢nych vyrobkov. Ide o nasledujuce
charakteristiky vidken: jemnost, dizka strihu, tvar prie-
rezu, pocet obluckov, amplitida obla¢kov, merna
hmotnost, prijimanie vlhkosti, chovanie sa pri nama-
hani a deformdcii, pevnost a prediZzenie v tahu, mo-
duly, hizevnatost, elasticita, odolnost voéi stlaceniu,
charakter povrchu, trenie medzi vlaknami, Tm, te-
pelna stabilita a vodivost, stabilita voéi réznemu
prostrediu a voéi chemikaliam, zmacatelnost, oder.

Vyvojové novinky pre vyrobu chemickych viaken.
CHEMIEFASERN, september 1994, s. 527—539,
schémy, grafy.

V obsiahlom referate informoval K. Rieggert, Ba-
denweiler, o aktudlnych vyvojovych novinkach pre
priemysel chemickych vldken, pricom rozvinul nasle-
dovné témy: Vyroba zvlaknovatelnych surovin (PET,
PA, PP, PAN). Priprava zvldkniovacej suroviny, vy-
roba vidken (vlaknité priadze, strizové vlakna), zvlak-
nené rdna, automatizacia vyroby viaken, recykling,
prisluSenstvo (davkovacie Cerpadla, zvlaknovacie hu-
bice, mieSadla, filtre, ¢istenie galety, vodice vlaken,
skudobné a meracie pristroje).

Preteky k najdeniu novych oblasti pouzitia
mikrovlaken.
TEXTILE WORLD, August 1994, s. 4574,

V élanku sa pojednava o najnovSom vyvoji v oblasti
mikrovldken v USA. Tabulkovou formou su uvedeni
jednotlivi vyrobcovia réznych typov mikrovidken. Uve-
deny je popis mikrovlakna MicroSupreme z PAN
o jemnosti 1,0 dtex, ktoré vyvinula firma Cytec Indus-
tries. Fa Du Pont vyvinula PES mikrovlékno o jem-
nosti 0,33 dtex. Dalej sa v ¢lanku pojednava o po-
uziti mikrovlaken v oblasti technickych aplikacii
a v medicine (acetdtové vlakno). Vlakno Fortrel
EcoSpun je vyrobené zo 100 %-ného recyklovaneé-
ho polyméru z plastickych flasi a méze byt pouzité
na svetre, spacie vaky, vankuse, spodnu bielizert atd.

Vplyv pigmentov na elastické vlastnosti po-
lypropylénovych vidken farbenych vo hmote.
HEMIJSKA VLAKNA, 1—4,s. 14—17,0.4,1. 4, 1. 11,
PreSetrovany bol vplyv pigmentov na elastické
vlastnosti polypropylénovych vlidken farbenych vo

226

hmote. Ako ukazovatele elastickych vlastnosti boli vy-
brané niektoré zlozky deformacie, stupen elasticity
a uhol zotavenia, ich vztah ku Strukturalnym zmenam
vplyvom pritomnosti pigmentov. Vysledky ukazuju, Ze
pouzité pigmenty maju vplyv na velkost a charakter
elastickych vlastnosti POP vldken v zavislosti na ty-
pe a koncentracii farbiva.

Filtre pre pripravu mikrovlaken.
CHEMIEFASERN, september 1994, s. 568, obrazok.

Pre bezporuchovu vyrobu mikrovidken je dblezité
zabezpecit kvalitnu filtraciu taveniny, filtruje sa az pod
10 mikrénov, predovSetkym sa musia filtraciou za-
chytit gély, spdsobujlice prietrhovost pri zvlaknova-
ni. Filtruje sa kontinudlne, dvojkomorovym filtracnym
zariadenim a rozvodom polyméru do jednotlivych ko-
mor, Co je dolezité pre kontinualnu moznost vymeny
opotrebeného filtra. Dalej su popisané rozvadzacie
ventily, filtracné média a patrénové prvky, rdrové
platne a drziaky filtrov.

AFK-automaticky texturovaci stroj s novou
technologiou.
CHEMIEFASERN, oktober 1994, s. 684—688.

Na Dornbirnskej konferencii o chemickych viaknach,
september 1994, predstavila firma Barmag novu
koncepciu stroja AFK s automatikou (na zéklade Uni-
tensu) a rychloohrevnu technoldgiu (HTI vysokote-
pelné impulzné ohrevy s 1 m dizky ohrevu). Automa-
ticka jednomiestna vymena cievky je zakladom
najnovsej generdcie texturovacich strojov AFK. Na
zaklade novych strojnych dielov a veimi dobrej POY
s prispdsobenou koncovkou, bude mozné v blizkej
buduicnosti dosiahnut produkéné rychlosti nad 1000
m/min, ¢im sa podstatne zvySi produktivita. Aj spra-
covanie mensich partii je vdaka dobrej prestavitelnosti
stroja hospodarne.

Abecedny zoznam dodavatelov.
TEXTILE WORLD, Jul 1994, s. 17—67.

Zoznam vyrobcov a dodavatelov textiinych strojov,
zariadeni a nahradnych dielov z celého sveta. Uve-
denych je viac ako 1 800 spolo¢nosti. U kazdej spo-
lo€nosti je uvedena presna adresa (telefon, fax)
a sposob kontaktu so spolo¢nostou pre poskytnutie
dalSich informacii o jednotlivych strojoch a zariade-
niach.

Stav a rozvoj procesu a strojnych zariadeni pre
tvarovanie hodvabnickych priadzi.

HEMIJSKA VLAKNA, 1—4, 1994, s. 50—65, 0. 19,
l. 68.

V ¢lanku je popisany stav a vyvoj postupov tvaro-
vania a strojného zariadenia pre tvarovanie vlaken
frikcnym postupom. Podrobnejsie je napriklad popi-
sany stav vo vyvaiji friknych agregatov a je uvede-
ny popis a schémy tvarovacich strojov réznych sve-
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tovych vyrobcov tychto zariadeni ako su firmy Mura-
ta, Barmag, Rieter Scragg, Teijin. Uvedené su dalSie
udaje k danej problematike.

Nové stukacie stroje pre textilné nekonec¢né
priadze.
CHEMIEFASERN, november 1993, s. 901—902, gra-
fy, tabulky, obrézky.

Na Otemas '93 v Osake predstavila fa SAURER

ALLMA prvykrat DD-slkaci stroj k vysokému zoska-
niu hladkych alebo texturovanych nekoneénych
priadzi (vratane mikroviaken). Spracované mézu byt
syntetické priadze (PES, PAD, POP) ako aj viskéza
v rozsahu od 30—300 dtex na 400-—3500 z/m. Podla
nasledného spracovania je mozné volit navin na bi-
konické krizové cievky, na farebné, zmrstitelné ale-
bo pevné dutinky alebo cievky s ¢elami s nizkym
uhlom stépania.

PATENTY

Vyroba karbamatu celulézy.
PL 159 085, Majitel: Institut Wiokien Chemicznych
Lodz, Zaklady Wlokien Chemicznych Wiston,
Zaklady Chemiczne Jelchem, C 08 B 15

Polymér sa vyraba enzymatickou degradaciou ce-
lulézovej drte s CMC enzymatickou aktivitou > 10
Jicm® a FPU enzymatickou aktivitou > 0,2 Jjcm®,
obsahom glukandazy, prednostne 1,4-3-glukandzy,
premytim degradovanej drte 1 az 720 min kvapalnym
NH3 s obsahom 1 az 15 % mocoviny, pri pomere drte
ku roztoku 1:(4—15), odparenim NH; a zahriatim
vyslednej zmesi 30 az 600 min pri 110 az 160 °C.
Abstrakt pochéadza z neoverenej prihiasky.

Vlaknité celul6zové vyrobky obsahujuce SiO,
a spdsob ich pripravy.
WO 13 249/93, Majitel: KEMIRA OY, D 01 F 2/10
Celulézové vyrobky obsahuju SiO; vo forme po-
lykremiCitej kyseliny, pricom tato obsahuje hlinitokre-
micité Struktury. Zvlaknuje sa zmes viskézy a vodné-
ho skla do kiupela na kabel, ktory sa dizi, reze, vy-
piera v roztoku hlinitanu Na 40 g/l, myka a prepleta
vodou na utvary charakterizované hmotnostou 152
g/m?a LOI 32,2. Textiné vyrobky z tychto viaken nie
su drahé, su odolné voci praniu a nehorlavé.

Modifikované polyméry na baze polyetylénte-
reftalatu.
WO 23 449/94, Majitel: Imperial Chemical Industry
PLC, C 08 G 63/20

Polyméry vhodné najma na vyrobu flias na sytené
napoje a mineraine vody vstrekovanim obsahuji maly
podiel (0,007 az 0,08 mol. %) zvySkov polyfunkénych
hydroxylovych zliéenin, napr. pentaerytritol (i) vo
funkcii €inidiel rozvetvujucich retazce. Polyméry ma-
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ju po polymerizacii v pevnej faze viskozitu taveniny
3 000 az 10 500 P pri 295 °C. V priklade sa v tave-
nine polymerizuje 5,35 kg oligomérneho PET
s 0,48 g.I"". Po granulécii sa pripravi koneény poly-
mér polymerizaciou v pevnej faze tak, aby vykazo-
val viskozitu 5 200 P. Tento sa spracovava na
vysokokvalitné flase.

Vysokomodulové polyesterové vlakna pre
pneumatikové kordy, kompozity a sposob ich
pripravy.
WO 14 252/93, Majitel: Allied-Signal Inc., D 01 F 6/62
Spdsob vyroby dizenych PES vlaken so zlepSenym
modulom a dobrou pevnostou pozostava zo zvlakno-
vania krystalizujuceho polyesteru s Tg > 100 °C a vn.
viskozitou > 0,6 cez trysku s velkym pocétom otvorov.
Vlakna sa po stuhnuti diZia na Giastodne orientova-
né s dvojlomom > 0,030 a neskér dodizuju za tepla
na celkovy stupen > 1,5/I. Takto pripravené polyety-
Iénnaftalatové vidkna sa vyznaduju extrémne vyso-
kym modulom, vysokou pevnostou a nizkym zmrste-
nim, €o ich predur€uje pre pouzitie v gumarenskych
aplikaciach.

Elektrety pre vzduchové filtre na baze stiepa-
nych polyolefinovych vlaken so zlepsenym
zachovanim elektrického naboja.
JP (A) 17 307/94, Prihlasovatel: Toyo Boseki,
D 01 F 6/04

Elektrety tvorené polyolefinovymi vlaknami so
Struktarou > 20 % A fazy vykazujuce spin-mriezkovy
relaxacny Cas C-jadier skupiny CH, 1 az 10 s, mera-
né pulznou Ci3 NMR spektroskopiou v tuhej faze.
Kompozicia uvedena v priklade bola odliata do filmu,
vydlZzena a vystavena naboju 15 kV, Stiepana, reza-
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na a spracovand do netkanej textilie s obsahom
A-fazy 23 % s retenciou ndboja 96 %.

Polypropylénové vlakna pre vyrobu termopoji-
vych netkanych materialov.
JP (A) 321 019/94, Prihlasovatel: Chisso Corp.,
D 01 F 6/06

DvojzloZzkové vlakna pozostavaju z komponentu
A obsahujucej krystalicky PP s obsahom izotaktické-
ho podielu |5 < 0,93 a komponentu obs. krystalicky
PP vykazujucej izotakticitu = 0,945, pricom povrch ob-
sahuje > 80 % zlozky A. Vldkna vykazuju rtg. krysta-
linitu 30 az 50 %. V priklade pouzity PP s I;= 0,881
ako plastovou zlozkou a PP s |5 0,956 ako obalom.
Vytlacanie koextriziou v hm. pomere zloziek 50/50
pri 280 °C. Po vydizeni na 1,5-nasobok a objemova-
ni vykazuju vlakna kry$talinitu 38 % a ich povrch je
tvoreny zlozkou A. Po spracovani na netkané mate-
ridly vykazuju tieto pevnost 0,8 kg/5 cm a jemnost
30 mm (JIS L-1018).

Spdsob vyroby biaxialne orientovanych po-
lypropylénovych kondenzatorovych félii.
CS 275 726, Majitel: VUSAPL Nitra, B 29 D 7/01
Polypropylénové félie s kontrolovanou drsnostou
povrchu vhodné pre pripravu impregnovanych
kondenzatorov sa pripravuju vytla¢anim polypropy-
Iénu, ochladenim félie, prudkym ohriatim na 140 az
145 °C a dvojsmernou orientaciou.

Vysokopevné polyetylénové viakna pripravené
z taveniny.
WO 24 686/93, Majitel: NESTE OY, D 01 F 6/04
Vlakna sa pripravuju zvlaknovanim taveniny HDPE
(), charakterizovaneho Mw = 125 000 az 175 000
g/mol, Mn = 26 000 az 33 000 g/mol, polydisperzi-
tou < 5 a hustotou > 955 g/dm® cez trysku, ochlade-
nim vlaken odchadzajucich od trysky a dlzenim vla-
ken pri 50 az 150 °C na > 400 %. V priklade pouzity
HDPE charakterizovany Mw = 120 000, Mn = 26 100,
polydisperzitou 4,6 a hustotou 961. Teplota zvlakno-
vania 190 °C, dvojstupriové dizenie na 2 150 % na
3,8 dtex vlakna s pevnostou 14,4 cN/dtex. Pouzitie
(I) s polydisperzitou > 5 a hustotou pod 955 dava
vldkna s podstatne menSimi hodnotami.

Vysokopevny polyamidovy monofil a spésob
jeho vyroby.
WO 20 267/93, Majitel: Du Pont de Nemours,
E. 1. and Co., D01 F 6/60

Proces zahrna kroky zvlaknovania, chladenia mo-
nofilu vo vode a dizenia hrubého polyamidového mo-
nofilu najmenej v dvoch krokoch. Ochladeny monofil
sa vedie do prvej diziacej zény cez vysokoteplotny
parak a potom vstupuje do druhej diziacej zony cez
zonu vyhrievanu radiacnym teplotnym zdrojom. Cel-
kovy diziaci pomer je vaCsi ako 5,5.
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Textilia proti vandalizmu
PAT EP 569849-A1, Majitel: AKZO, D0O3D 15/00
Material sendvi€ového typu tvoria minimalne tri vrst-
vy. Vnutornd vrstva obsahuje aramidové vldkna, ktoré
su paralelne usporiadané a stlatené silou 100N. Jed-
notlivé vrstvy su bud presité v intervaloch 40—60 cm
alebo zlepené. Tento materidl je vhodny na strechy
kabrioletov, plachiet nakladnych automobilov, stanov
a pod. Neda sa pretrhnut ani prerezat, ma vysoku
odolnost vodi teplu a dihu Zivotnost.

Mikropoérovita membrana
PAT DE 4234816-C1, Majitel'SEITZ FILTER WERKE
GmbH BO1D 69/10

V Strukture  mikropdrovitej membrany  su
termoplastické vlakna typu jadro/plast. Teplota tope-
nia plasta je minimalne o 20 °C nizsia ako teplota to-
penia jadra. V optimalnom pripade tvori plast PE
a jadro POP. Na obe strany membrany sa pripdja
textilia pdsobenim tepla a tlaku. Material ma vysoku
pevnost a tuhost. Je vhodny najma na filtraciu kva-
palin.

Netkana geotextilia
PAT EP 559969-A1, Maijitel: SOMMER SA, DO4H 1/54
Geokompozit s reliéfnou Strukturou pozostava z tu-
heho jadra a z niekolkych vrstiev netkanych textilii vy-
robenych z termoplastickych viaken (POP, PE). Vrstve-
ny material sa tvaruje teplom a tlakom do trojrozmerné-
ho utvaru, vhodného pre rézne geotechnické aplika-
cie, napr. drenaz alebo prevenciu erdzie. Podla potre-
by je mozné prispdsobit filtratné vlastnosti konkrétnym
podmienkam alebo zvysit hydrofébnost materialu.

Tieniaca textilia
PAT JP 05186966-A, Majitel: MITSUBISHI MATE-
RIALS Corp., DO6M 11/83

Textilia tieniaca elektromagnetické viny v rozmedzi
1 kHz—1 THz sa vyraba s pouzitim pokovovanych
vlaken (Ag). Povrch textilie je povrstveny organickym
materialom. Sucasne sa patentuje aj tieniaci laminat.
Jednotlivé netkané vrstvy ma spojené lepidiom, obsa-
hujucim magneticku zliatinu vo forme prasku (Fe—
Si—B, Fe—AI—Si alebo Fe—Ni). Tieniaci material je
ureny na vyrobu ochrannych odevov.

Netkana textilia podliehajuca biologickému
rozkladu
PAT EP 5569152-A2, Majitel: SHOWA HIGH
POLYMER Co., DO4H 1/42

Netkana textilia sa vyraba z alyfatického PES
s viskozitou taveniny 5,0 x 10°—2,0 x 10* poise pri 190
°C a teplotou topenia 70—190 °C. Ma vysoku pevnost,
tepelnu stabilitu, pruznost a bez problémov podlieha
biologickému rozkladu. Je vhodna na vyrobu zdra-
votnickych materidlov, ochrannych odevov, filtrov, oba-
lov a materidlov ur¢enych na absorbciu olejov.
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Antistaticka textilia
PAT JP 05311540-A, Majitel: TOYOBO KK,
DO3D 15/12

Antistaticka textilia sa vyraba vtkanim a/alebo vple-
tenim vodivych syntetickych vldken a vidken s ne-
horfavou tipravou do zakladného materidlu. Vodivé
vlakna sa pouziju v mnozstve 0,01—5 hmotnost-
nych % bud' v osnove alebo v Utku. Vzdialenost medzi
vodivymi vldknami nema byt vacSia ako 5 cm.
Prostriedok na nehorfavd Upravu obsahuje boérax, ky-
selinu boritt, fosforeénan amoénny, bromid aménny
a pod. Z antistatickej textilie sa vyrabaju napr. ode-
vy do miestnosti vybavenych pocitacmi.

Nehorlavy filtracny material
PAT JP 05212224-A, Majite[:TORAY Ind. Inc.,
BO1D 39/16

Nehorlavy material na filtraciu vzduchu sa vyraba
z polyesterovych vlaken a vldken s nehorfavou upra-
vou. Jeho hustota je 0,07—0,20 g/cm?®. Polyestero-
vé vlakna maju Strukturu jadro/plast; teplota tavenia
plasta je max. 100 °C. Vldkna sa spajaju pdsobe-
nim tepla. Tento filtraény material odporucaju kombi-
novat s netkanou textiliou. M6ze sa tvarovat a ma
vysoku schopnost zachytavat prach.

Pist do autokobercov
PAT JP 05272042-A, Majitel: IKEDA BUSSANCo.,
DO4H 1/48

Pist, ktora tvori podkladovu vrstvu autokoberca sa
vyraba zo zmesi regenerovanych vldken a odpadu
z kobercov. Regenerovane vinené, PES, PAN, PAD,
PE alebo POP vlakna maju dizku 1—10 cm. Trhany
kobercovy odpad sa pouzije v mnozstve 30—40
hmotnostnych %. Vldkna sa spajaju posobenim tla-
ku a teploty vysSej ako je bod maknutia pouzitého
termoplastu. Plst ma vysoku pevnost a je vhodna ako
lacna podkladova vrstva autokobercov.

Cistenie odpadovych véd z textilnej vyroby
PAT SU 1763385-A1 Majitel: TASK SECT VODGEO
RES INST CO2F 1/58

Odpadové vody z textilnych prevadzok sa Cistia
efektivnejsie, ak sa pred dalSim spracovanim vysta-
via pdsobeniu ultrafialového Ziarenia za pritomnosti
H,o,. Potom sa pridava zmes 1,6—1,8 + 0,9—1,1 Fe-
S0, a CaCl,a napokon nasleduje vlastna separacia.
Metdda zaistuje 73—84 percentné odstranenie or-
ganickych necistdt, 2,2—2,4 ndasobnu redukciu
spotreby chemickych cinidiel a vysoku efektivnost
Cistenia.

Tuhy zmékéovaci prostriedok

PAT JP 0523076-A, Majitel: KAO Corp., DO6M 13/322
Tuhy zméak¢&ovaci prostriedok obsahuje dve zlozky

v hmotnostnom pomere a:b = 30/70—95/5. Zlozkou

a) je aminova ziucenina nerozpustna vo vode s dvo-
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mi uhlovodikovymi zvyskami s 11—12 atdmami uhli-
ka a skupinou —COO— alebo neutralizovany produkt
s anorganickou alebo organickou kyselinou max. so
6 atomami uhlika. Zlozkou b) je urychlovac disperga-
cie rozpustny vo vode.

Ponozky s antibakterialnymi vlastnostami
PAT JP 053022083-A, Majitel: KANEBO Ltd., A41B 11/00
PonoZky sa upletd z polyamidu s antibakterialny-
mi vlastnostami alebo z iného materialu, ku ktoré-
mu sa pridava toto Specialne upravené viakno. Do
taveniny polyméru sa eSte pred zvlaknovanim prida-
va zeolit s ionmi kovu (Ag, Cu, Zn). Hotova priadza
sa upravuje roztokom s obsahom kovovej soli. Anti-
bakteridlne vlastnosti zostavaju zachované diha do-
bu a odpada nutnost upravy klasickymi antibakte-
ridlnymi prostriedkami.

Zvukovoizolaéna netkana textilia
PAT JP 05263352-A, Majitel: UNITIKA Ltd., DO4H 3/10
Netkana textilia sa vyrdba z nehorlavych syntetic-
kych viaken s LOI minimalne 24. Ma 75-percentnu
pérovitost a hribku minimalne 3 mm. NajvhodnejSim
vldknom na jej vyrobu je polyester. Netkana textilia
je schopna znizit hluk z 87 na 79 fonov a Sirku vibra-
cii z 3,1 na 2,4 mm. Textilia sa kladie pri vystavbe
zeleznic medzi podkladovu vrstvu zeminy a prieéne
podvaly a na §trk v ich bezprostrednej blizkosti. Ma-
terial znizuje vibracie a hluk vlaku, prechadzajtce-
ho po nadzemnej zeleznici.

Farbenie a mastiaca uprava vlaken absorbuju-
cich prach
PAT JP 05300864-A, Majitel: DUSKIN KK, A47L 13/17
Farbené viakna sa predbezne upravuju v mokrom
stave v kupeli s obsahom vody a malého mnozZstva
oleja, absorbujuceho prach. Potom nasleduje viastna
uprava olejom absorbujucim prach. ZvySna voda
a pouzity olej sa znova zuzZitkuje v preduprave. Me-
toda umozriuje efektivnu vyrobu kvalitnych farbenych
vlaken s mastiacou upravou. Zafarbenie viaken i ab-
sorpcia oleja je rovnomernd a pouzity kapel obsa-
hujuci olej je mozné efektivne recirkulovat.

Papier, folia a textilia s nelepivym protiSmyko-
vym povrstvenim
PAT CA 2076730-A, Majitel: KIMBERLY CLARK
Corp., CO9K 3/14

Papier, fdlia, tkanina alebo netkana textilia sa
povrstvuje zmesou s obsahom (v suchom stave) 80—
90 hmotnostnych % cis-polyizoprénu a 10—20
hmotnostnych % tepelne expandovanych mikrosko-
pickych zrniek s velkostou 5—30 mikrénov pred
expanziou. Optiméaine povrstvenie je 3,7—38 g/m°.
Vyrobky s tymto povrstvenim su vacSinou laminaty
pre odevné UcCely (ochranné odevy, chirurgické
plaste) a obuvnicke aplikacie.
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ZOZNAM TEXTILNYCH A ODEVNYCH PODNIKOV

SLOVENSKEJ REPUBLIKY

DIRECTORY OF TEXTILE AND CLOTHING MANUFACTURERS
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IN SLOVAKIA

Cillerova, M., Capekova, V., Remekova,V.

VUTCH-CHEMITEX spol. sr. o. (Ltd.), Zilina, Slovak Republic

BCT, a. s.

815 46 Bratislava, Parickova 18

07/644 55

vyroba bavinenych a syntetickych hladkych, tvarovanych, Sicich, vy$ivacich, haékova-
cich a pletacich priadzi a niti

manufacture of cotton and synthetic flat, textured, sewing, embroudery, crochet and
knitting yarns and threads

Danubius, bavinarske pradiarne, spol. sr. 0.

821 08 Bratislava, Trnavska 6

07/682 81-5

vyroba a predaj bavinarskych ¢esanych a mykanych priadzi, vyroba a predaj reznych
bavinarskych niti, zahrani¢no-obchodna éinnost

manufacture and sale of cotton combed and carded and yarns, manufacture and sale
of raw cotton threads, foreign trade activity

FATRANEX, 8. p.

034 50 Ruzomberok, Hurbanova 3

0848/257 04

textilné vyrobky vieobecne, §portové osatenie, vrchné oSatenie
textile products in general, sportswear, outerwear

FINIS, §. p.

052 01 Spidska Nova Ves, Mlynska 39

0965/217 41-5

vyroba pletenej bielizne, Sportového o8atenia, vrchného osatenia
manufacture of knitted underwear, sportswear, outerwear

GEMTEX, a.s.

048 01 Roznava, Stitnicka 25

0942/222 15

vyroba pletenej bielizne, Sportového osatenia, vrchného osatenia
manufacture of knitted underwear, sportswear, outerwear

CHEMLON, a. s.

066 33 Humenné, Chemlonska 1

0933/637 41

vyroba PAD a PES hodvabu

manufacture of PAD and PES filament yarn

Chemosvit, a. s.

0559 21 Svit

092/555 01

vyroba POP textilného hodvabu
manufacture of POP textile filament yarn
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Ipelska textilka, S. p.

936 01 Sahy, SNP 44

0812/22 53

vyroba pleteného vrchného oSatenia pre deti, muZov a Zeny
manufacture of knitted outerwear for children, men and women

ISTROCHEM, §. p.

836 05 Bratislava, Nobelova 34

07/25 85 49 '

vyroba POP a Vs textilnych viaken
manufacture of POP and rayon textile fibres

KODEX, 8. p.

040 01 KoSice, Bellova 6

095/374 67-9

vyroba a predaj pracovnych odevov
manufacture and sale of workwear

KORASAN, §. p.

015 28 Rajec, Nadrazna 328/27

0823/42 21 11

vyroba tkanych kobercov, mykanych priadzi, obchodna €innost
manufacture of woven carpets, woollen yarns, commercial activity

Lanarske a konoparske zavody, §. p.
908 51 Holic, Hollého 88
0801/34 14, 23 22

vyroba lanovych priadzi, lanovych motuzov, netkanych textilii, potahovych a podlaho-
vych textilii, auutokobercov, autopotahov, POP motuzov, vriec a podkladovych tkanin,

pazderovych dosiek

manufacture of flax yarns, flax cords, nonwovens, upholstery fabrics and floor cove-
rings, automotive carpeting, seat covers, POP ropes, bags and backings, chaff boards

LEVITEX, 8. p.
934 36 Levice, Ku Bratke 5
0813/501

vyroba bavinarskych priadzi, bavinenych a zmesovych tkanin, postefného pradia,

Satoviek, oblekovin, pracovného oSatenia, bytovych textilii, prava textilii

manufacture of cotton yarns, cotton and blended cloths, bed linen, ladies dress cloths,

suitings, workwear, household textiles, textile finishing

LUNA, 8. p. _

950 35 Nitra, Sturova 51

087/289 81

vyroba vrchného pleteného oSatenia pre muzov, Zzeny i deti
manufacture of men’s, women’s and children’s wear

LUKOQO, a. s.

064 01 Stara Lubovna, Tovarenska 11

0963/221 91

vyroba a Uprava pletenin, konfekcionovanie
manufacture and finishing of knitted fabrics, making-up

LULLABY, spol. s . o.

034 01 Ruzomberok, Majere 13

0848/32 14 18

vyroba postelnej bielizne, potlac¢ reznych tkanin, vyroba paplénov

manufacture of bed linen, printing of grey cloths, manufacture of quilted covers
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LUTE, a. s.

984 32 Lucenec, Gemerska cesta 1

0863/538-150, 148

vyroba a predaj vinarskych tkanin a konfekcie
manufacture and sale of woollen cloths and clothing

Lykové textilné zavody, $. p.

050 80 Revuca, Priemyselna 306/9

0941/222 41-5

vyroba technickych tkanin zo sklenych vlaken, fanarskych priadzi, tkanin, vSivanych
kobercov, textilii z druhotnych surovin

manufacture of glass fibre industrial fabrics, flax yarns, fabrics, tufted carpets, textiles
made of secondary raw materials

MAKYTA-MODA, a. s.

020 25 Puachov, ul. 1. maja 882

0825/24 11-15

damska a diev€éenska konfekcia, bavinené a vinené kabaty, saka, kostymy, nohavice,
sukne bluzky :

ladie’s and girl’s clothing, cotton and wool coats, jackets, suits, trousers, skirts, blouses

MAYTEX, a. s.

031 17 Liptovsky Mikulas, ul. 1. maja 137

0849/245 65

textilné a odevné vyrobky, vyroba plo3nych textilii, lahkej Sportovej, damskej

a panskej konfekcie

textile and clothing products, manufacture of flat textile materials, light sportswear,
ladies’ and men'’s clothing

Merina, a. s.

911 60 Tren&in, ul. M. R. Stefanika 19

0831/340 51-5

vyroba vinenych ¢esanych priadzi, tkanin a pletenin, konfekcie a jednotcelovych
strojov

manufacture of worsted yarns, cloths and knitted fabrics, clothing and single — surpo-
se machines

MODUS, s. p.

041 38 Kosice, Textilna 1

095/537 12

vyroba pleteného vrchného oSatenia, spodnej bielizne
manufacture of knitted outerwear, underwear

NETEX, §. p.

946 15 Ton, Travnicka 271

0819/962 62

vyroba potahovych latok, netkanych textilii, Sitie autopotahov, pracovnych odevov,
vyroba technickych textilii

manufacture of upholstery fabrics, nonwovens, sewing of car seat covers, workwear,
manufacture of industrial textiles

ODEVA, spol. s . 0.

082 71 Lipany, ul. Kpt. Nalepku 4

0934/93 22 21-4

vyroba vrchného o3atenia, damskej konfekcie, pracovného oSatenia, sprostredkova-
tel'ska ginnost

manufacture of outerwear, ladies’ clothing, workwear, mediatorial activities
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Odevné zavody kpt. Nalepku, §. p.

080 01 PreSov, Masarykova 22

091/325 01

vyroba péanskych a detskych odevov, Sportovych odevov, jeansovych odevov, pra-
covnych odevov

manufacture of men’s and children’s clothing, sportswear, jeanswear, workwear

OZETA, a. s.

911 34 Trencin, Velkomoravska 9

0831/26 21 11

vyroba konfekénych odevnych vyrobkov, zékazkové Sitie, obchodna ¢innost, vyskum
a vyvoj

manufacture of ready made clothing, bespoke sewing, trade activity, research and
development

OZEX, 8. p.

080 01 Presov, Masarykova 22

091/325 01

vyroba panskej a damskej konfekcie, Sitie Specidlnej konfekcie (poziarnici)
manufacture of men’s and ladies’ clothing, special protective garments (firemen)

PLETA,S.p.

969 41 Banska Stiavnica, Pletiarska 1

0859/225 16

vyroba a predaj pleteného vrchného o$atenia pre deti a dospelych
manufacture and sale of knitted outerwear for children and adults

POLANA, §. p.

984 36 Lucenec, ul. Radu republiky
0863/205

textilné vyrobky — vSeobecne
textile products in general

PRATEX, 8. p.

022 28 Cadca, ul. A. Hlinku 3

0824/202

vyroba ¢esanych a polo€esanych vinarskych a pletiarskych priadzi, bytovych textilii,
zahranino-obchodna ¢innost

manufacture of worsted and semi-worsted yarns, household textiles, foreign trade
activity

SELANKA, 8. p.

023 54 Turzovka, Predmierska 229

0824/93 35 45-7

vyroba pletenych rukavic, ¢iapok, §alov, pleteného vrchného o$atenia, pletenej bielizne
manufacture of knitted gloves, caps, wrappers, knitted outerwear, knitted underwear

SIPOX-STYL MODE, spol. s. 0.

020 01 Puchov, Nabrezie Slobody 522/1
0825/420 12

vyroba damskej konfekcie

manufacture of ladies’ ready made clothing
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SLOVENA, a. s.

010 61 Zilina, Kysucka 3

089/62 12 11

vyroba vinarskych mykanych priadzi, vinarskych tkanin, tkanych kobercov, prikryvok,
farbenie textilnych materidlov

manufacture of woollen yarns, woollen cloths, woven carpets, blankets, dyeing of
textile materials

SLOVENKA, 8. p.

975 67 Banska Bystrica, Strieborné nam. 3

088/72 44 31

vyroba pleteného vrchného oSatenia, netkanych textilii a priadze
manufacture of knitted outerwear, nonwovens and yarns

Slovensky hodvab, a. s.

905 35 Senica nad Myjavou

0802/27 51

vyroba VS a PES hoddvabu

manufacture of VS and PES filament yarn

TATRALAN, a. s.

060 27 Kezmarok, Michalska 18

0968/31 01-5

lanarske a bavinarske vyrobky, netkané textilie zo syntetickych vlaken, zahranicno-
obchodna &innost

flax and cotton products, nonwovens made of synthetic fibres, foreign trade activity

TATRASVIT, a. s.

059 21 Svit, Mierova 1

092/55 91 11

vyroba pleteného os$atenia, panéuchovych vyrobkov, spracovanie textilnych odpadov,
obchodna ¢innost

manufacture of knitted clothing, hosiery, textile waste recovery, trade activity

TEXICOM, spol. s . 0.

034 50 Ruzomberok, Textilna 23

0848/32 20 41—9

vyroba bavinarskych priadzi, tkanin, netkaného textilu, pletenin, konfekcie
manufacture of cotton yarns, woven fabrics, nonwovens, knitted fabrics, ready made
clothing

TEXING, §. p.

Kozu$nicka 2

0831/282 71

projektova a inZinierska organizécia, textil-vieobecne
project and engineering organization, textiles in general

TOPEX, 8. p. 3

093 03 Vranov nad Toplou, Cememianska 547

0931/222 41

pletené vrchné osatenie, spodna bielizen, pyzama, nocné kosele, l'ahka konfekcia,
detské pletené vyrobky

knitted outerwear, underwear, pyjamas, nightshirts, light ready made clothing, chil-
dren’s knitted products
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TRIKOTA, 8. p.

922 03 Vrbove, ul. J. Zigmundika 296/6

0838/922 61-5

vyroba a predaj jemnej pletenej bielizne, pleteného vrchného o3atenia, gumoelastické-
ho tovaru, bytovych a technickych textilii, spracovanie textilnych druhotnych surovin
manufacture and sale of fine knitted underwear, knitted outerwear, elastic products,
household and industrial textiles, textile waste recovery

VUTCH-CHEMITEX spol. s r. 0.

011 68 Zilina, ul. J. Milca 8

089/62 24 18-19

vyskum, vyvoj, malotonazna vyroba a sluzby v oblasti textilnej chémie, textilnych
technoldgii, ekoldgie a skuSobnictva, SKTC-119

research, development, small-scale production and services in the field of textile
chemistry, textile technologies, ecology and testing, SKTC-119

Vyskumny ustav chemickych viaken, §. p.

059 21 Svit

092/564 44, 562 25

vyskum a vyvoj chemickych vidken a zariadeni pre ne, malotonazne vyroby, farebné
koncentraty, SKTC—118, poradenska &innost

research and development od Man Made fibres and equipments for MMF,
masterbatches, SKTC—118, advisory activity

ZEKON, §. p. 3

071 00 Michalovce, ul. S. TuCeka 23

0946/227 40

vyroba a predaj pracovnej konfekcie, Specialnych vojenskych uniforiem, panskej
konfekcie

manufacture and sale of workwear, special soldier’s uniforms, men’s ready made
clothing

ZORNICA, §. p.

957 12 Banovce nad Bebravou, Textilna 4

0832/23 71-5

vyroba osobnej bielizne, odevov z tkanin, vySiviek a presivanych textilii

manufacture of underwear, woven garments, needleworks and quilted textile products
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