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DESIGN OF POLYCAPROAMIDE THREADS WITH
EXTENDED ANTIMICROBIAL PROPERTIES

Vlasenko, V., Gudz, O., Bereznenko, N., Lukashevich, O., Rybakova, L.

Light Industry Academy of Ukraine; Institute for Food Chemistry and Technology, Kiev, Ukraine

The object of the study is to design polyamide threads with extended antimicrobial properties
due to introduction of biocide modifiers into polymer mass by injection method.

Das Ziel der Arbeit ist das Studium der Polyamid-Faden mit konstanten antimicrobialen Eigen-
schaften, die durch das Einfihren von biozieden Modifikatoren in die Polymer-Masse durch injektion

Verfahren, erzielt wurden.

le_\"lelll;l noJmamuinsie HUTn ¢ HOCTOHNHHLIMU lel'l'HGZlK'l'EDMaJII)III)II\'[I/I CBOMCTBAMM, HOAyuen-
1ILIMI B PE3YJILTATE BBEICHUA OMOMANLIX MO TMPUKATOPOB B MACCY HOJUMEPL UHLEKHMOTTHBIM
METOTOM.

Cielom préace je Studium polyamidovych niti so stalymi antimikrobnymi viastnostami, dosiahnutymi
zavedenim biocidnych modifikatorov do hmoty polymeéru injekEnym spdésobom.

Textile materials of antimicrobial properties, the so-
called “biotextile”, are in common use at different
spheres of human activity. Alongside established
used cotton materials interest had enhanced to bio-
textile of polymeric fibres. As demonstrated by great
patent of synthetic biotextile materials.

Probably this fact is attributable to origin of bio-
textile application fields where cotton materials es-
sentially fail.

To biotextile materials of synthetic polymers the
additional requirements are made: conferring them
antistatic properties, air-proofing provision, hygro-
scopicity or, to the contrary, hydrofugeness and
some other.

Modern practice for making and processing syn-
thetic fibres basically can meet these requirements,
partially due to modification of threads, partially due
to making distinctive structures for textile materials
and their packages.

The present study object is to design polycapro-
amide fibrous materials of constant antimicrobial
activity due to introduction of modifying agents into
polymer melt before moulding threads (modification
injection method).

General requirements to modifiers added to melt
of polymers by injection method are known. They de-
fined the principal task of the paper, to carry out
search of antimicrobial materials withstanding con-
ditions for moulding polycaproamide threads and
providing attainment of required properties for
threads, antimicrobial and physical and mechanical.

As antimicrobial agents there were studied bis-
guaternary ammonium salts of polymethylendiamin-
es, amphoteric surface-active materials, hydantoin
and hynolin derivatives as well as chlorophenol de-
rivatives.
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To produce modified threads there were chosen
materials meeting the requirements: stability under
conditions for moulding threads, retention of mould-
ing properties in polycaproamide meit, solubility or
dispersibility in melt.

Experimental complex threads, containing biocide
additives, are produced on lab spinning unit for
moulding and stretching. Physical and mechanical
properties of threads are given in Table 1. The pre-
sented data indicate that the selected biocide addi-
tives influence slightly on physical and mechanical
properties of threads. Antimicrobial activity was stud-
ied on textile materials produced from these threads
in vitro as to culture Staphylococcus aureus simu-
lating agents for infection of skin and soft tissues as
well as Candida albicaus stimulating candidomykose
agents. Culture S aureaus was cultivated on meat-
peptone agar, C. albicaus on Saburo dense medium.
The second generations of daily S. aureus agar cul-
tures and 48 — hourly C. albicaus cultures were
used in experiments. 0.1 ml suspension of micro-
organisms in sterile isotonic solution of natrium chlo-
ride (density of suspension is 10° columnforming
units/ml) was applied over nutritive material surface
in conventional Petry cups and was evenly spreaded
over the whole surface of medium with sterile putty
knife. On sowed surface they put fabric samples in
disc form of 10 mm diameter and incubated at tem-
perature 37 °C. At 24 and 48 hours, for cultures
S. aureus and C. albicaus correspondingly, they con-
sidered test results by measuring diameter of growth
delay area for test-culture around the disc.

It was found that all studied samples possess an-
timicrobial activity which pronunciation degree de-
pends on biocide chemical nature.

Thus, samples modified with oxihynolin derivatives,



Table 1.

Physical and mechanical properties of experimental polycaproamide threads (4 = 3.9)

No. of Moditier Modifier Modified Physical and mechanical properties
sample conventional chemical quantity of threads
symbol nature in thread, Line density, Unit tensile Ultimate
% tex load, 20/tex elongation %
1 Free of modifier - - 10.8 40.5 41.5
2 AM-1 Amphoteric 1.5 10.4 40.5 43.0
surface-active
material
3 AM-2 Derivatives of 2.0 10.9 38.0 41.0
quaternary ammonium
3a compositions 3.0 10.8 39.8 44.2
4 AM-3 —'— 3.0 10.7 30.8 40.8
5 AM-5 —— 2.0 10.4 38.0 38.0
5a 3.0 10.6 37.0 49.0
6 AM-7 —'— 2.0 10.9 38.0 44.0
6a 3.0 10.2 34.5 41.0
7 AM-13 —'— 2.0 10.2 35.7 34.0
8 AM-9 Hydantoin derivative 2.0 10.9 44.2 39.5
9 AM-6 Hynolin derivative 2.0 104 44.6 35.5
9a 3.0 10.7 40.9 33.4
10 AM-4 Chlorophenol derivat. 2.0 10.3 41.0 40.5
3.0 10.3 39.0 36.0

surpass all others in activity with regard to the both
cultures under investigation. Samples, modified with
bis-quaternary ammonium compounds, are less ac-
tive relative to the same cultures. For this group of
modifying additives clear-cut dose-dependent effect
is determined. Samples, containing hydantoin deriva-
tives, amphoteric surface-active materials and chloro-
phenol ones, are characterised by moderate activ-
ity relative to the both cultures.

All studied samples conserve initial antimicrobial
activity for 15 months storage (observation term).

To study antimicrobial effect stability in the course
of fabric usage the washing conditions for special
garment and bed-linen were simulated. Samples of
materials were subjected to washing: they were
steeped in warm solution of synthetic detergent for
60 min., washed in solution at temperature 40—45
°C for 5 minutes, rinsed in flowing cold water, dried
at room temperature and studied antimicrobial ac-
tivity by the above method.

After 15 washing cycles samples modified with bis-
guaternary ammonium compounds and hynolin de-
rivatives preserve activity. All the rest samples lose
antimicrobial activity after 10—12 washing cycles.

Sanitary-chemical analysis results for samples
modified with derivatives of quaternary ammonium
compounds and hynolin model perspiration liquid are
not defined.

The studies we have conducted allow to believe
that textile materials of polycaproamide threads
modified with selected derivatives of bis-quaternary
salts of polymethylendiamines and hynolin are pro-
mising to manufacture special garment for medical
workers of medical-prophyiactic institutions of sur-
gical profile, blood service institutions, clinical and
biochemical institutions as well as for bed and body
linen with the object of prophylaxis for internal hos-
pital injections.

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

STUDIUM POLYAMIDOVYCH NITi SO STALYMI
ANTIMIKROBNYMI VLASTNOSTAMI

Vlasenko, V., Gudz, O., Bereznenko, N., Lukashevich, O., Rybakova, L.

Akadémia lahkého priemyslu, Institut chémie a technoldgie potravin, Kijev, Ukrajina

Cielom prace je studium pripravy a vlastnosti poly-
amidovych niti so stalou alebo dlhodobou antimikréb-

nou Upravou pomocou bakteriocidnych zitcenin,
ktoré sa do polyméru davkuju injekénym spdsobom.
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Ako bakteriocidné modifikatory boli sledované bis-
kvartérne amoniové soli polymetyléndiaminov, deri-
vaty hydantoinu, chinolinu a chlorfenolu.

Na zaklade ziskanych poznatkov bolo vybranych
9 zlGéenin, ktoré vyhovuju podmienkam zviakfovania
PAD vlaken. S tymito vytypovanymi latkami boli
pripravené PAD nite a textilné materialy, na ktorych
sa sledovala ich antimikrébna uéinnost (in vitro) vo

Staphylococcus aureus, E. coli, Candida albicans.
Najvaésiu ucinnost voci sledovanym kultdram pre-
javili materialy, ktoré boli modifikované derivatmi
chinolinu a kvartérnych amoniovych zluc¢enin. Tieto
materidly mdzZu byt perspektivne pre vyrobu pracov-
nych odevov zdravotnikov a nemocni¢ného pradia.

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

DYEING AND COLOURIST PROPERTIES
OF POLYPROPYLENE FIBRES

2Prchal, V., ®Marcinéin, A., ®Kristofi¢, M., "Ondrejmiska, K.

dChemical-technological faculty of the STU, Bratislava, Slovakia

®Research Institute for Man-Made Fibres s. e., Svit, Siovakia

The dyeing of synthetic fibres by exhaustion method (dyeing in bath) and the fibre modifica-
tion for dyeing was studied. The attention was focused on the polypropylene fibres.

Es wird die Problematik der Farbung von synthetischen Fasern angeflrht besonders der
Polypropylen-Fasern, durch Ausziehverfahren {Badfarbung) und ihre Modifizierung zu diesem

Zweck.

ANQAM3UPOBAHBI HIPOHHEMBE OKPAHIMBANN CHITETHICCKUN. UMEHNQ HOIUTPOITIENOBLIN
BONOKOH COPOIMONIBLIMH METOTAMM (OKPANIMBANUEN B Banne) u ux MOTHPHUKATIN ¢ YKA3A 0§

Henbto.

Rozobera sa problematika farbenia syntetickych viaken najma polypropylénovych vytahovacimi
spdsobmi (kupelovym farbenim) a ich modifikaciou za tymto ucelom.

Polypropylene fibres are almost dyed in mass. This
way of dyeing has many advantages as economi-
cal, ecological and qualitative ones. The dyeing in
mass makes not possible to dye small charges as
the process is low operative. Polypropylene fibres
dyeing by an exhaustion method is connected with
the polymer modification. It is necessary to state this
way of dyeing was not successfully realised in in-
dustrial practice till now in spite of several solved
technologies.

Determined conditions must be fulfilled to dye the
synthetic fibres by exhaustion method.

The space accessibility of a fibre for the molecules
of a dye is one of these conditions. The dyeing is
performed in non-crystalline areas and fibres of high
crystalline content are dyed with difficulties. The crys-
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tallinity grade of polypropylene fibres is approx. 60
%. There is sufficient content of amorphous areas
as the condition of the dyeing.

Amorphous areas are also limited accessible for
the dye. The satisfactory kinetic conditions for dye-
ing are secured by sufficient flexibility of macromol-
ecule chains segments and increasing of a free vol-
ume where molecules of dyestuff can diffuse in ac-
cordance with the free-volume dyeing theory. That
means, the dyeing in amorphous polymer areas un-
dergoes till above the temperature of glass transi-
tion T, in a great degree. When this temperature is
high, e. g. for polyester fibres, the boil-dyeing to full
shades is possible only with a support means that
decrease the temperature T,. The polypropylene fi-
bres don’t belong to this case as their T is substan-



tially fower than polyester and polyamide fibres.

The second condition of the exhaustion method of
dyestuff from the bath into the fibre is interaction
among the polymer and the dyestuff molecules. The
sufficiently strong intermolecular forces are present
only in fibres with ion or polar groups. The ion nor
polar groups are present in the polypropylene so that
only van der Waals’s forces, that are very weak, can
be considered for the arising of intermolecular inter-
actions.

A difficult dyeability of several synthetic fibres is
caused by two factors, in general:

— space macromolecule arrangement in the fibre,
that makes impossible of a dye diffusion into the
fibre and one is gained by the high crystallinnity
degree and a high Ty,

— low affinity of the dye to the fibre that is caused
by unpresence of function groups conditicning the
intermolecular forces forming.

In connection with dyeing of polypropylene fibres
by exhaustion method the question of intermolecus-
lar forces forming between a dye and a fibre must
be solved as follows from the above mentioned. The
next ways are mentioned:

— a selection and a production of special dves

— chemical modification of the polypropylene

— physical madification of the polypropylene {by the
Ni compounds, polymer additives, preparation of
polymer mixtures)

Herlinger with his fellow-workers [1] studiad the
results of polypropyiene fibres dyeing in connection
with the chemical composition of dyes. Thsz
monoazo-, bisazo- and anthraquinone dyes from the
group of solvent dyes and ones from the group of
disperse dyes so commercial ones as well as spe-
cial prepared for this purpose.

It was found the necessary condition for dye ex-
haustion on polypropylene fibres is presence of suf-
ficient number of alkyl groups in a dye molecule, that
ensure the dye affinity to a fibre.

Levelling properties and dye exhaustion speed
were deteriorated with increasing number and length
of alkyl chains. Colour fastness to washing shows
opposite tendency and wash fastness were increas-
ing with the lifting of number and iength of alkyl
chains.

Also the degree of exploitation was increased with
the lifting the bath withdrawing of 98.7 % was
achieved by the dye 1,4-bisoktadecylaminoantra-
chinon. The washfastness and the light fastress
were evaluated very well but the rubbing fasiness
was unsatisfied.

The chemical modifications of polypropylene be-
cause of improving the dyeability deals with the ba-
sic modifications with nitrogen contained compounds
that enable dyeing with acid and metaicomplex dyes.

The improving of dyeability of PP fibres by disperse
dyes is achieved by grafting of several monomers
as acrylic acid, acrylic acid esters, vinyl acetate, vi-
nyl pyridine, vinyl pyrrolidine and others.

It must be stated that most of chemical modifica-
tion polypropylene methods are unusabie for practi-
cal purposes. Some ones are technically pretentious
and economically not interesting, the others are un-
acceptable because of unsatisfactory coloristical
properties of result dyeing.

The principle of the PP fibres physical modifica-
tions lies in admixing of additive containing the dye
bondable groups to the polymer before spinning.
Akrman with the group [2] studied the dyeability of
PP fibres modified by 6 wt % basic additive
Propimid N. One is the styrene-amine resin with the
higher content of the tertiary nitrogen atoms. The
long aliphatic chains presence secure the compat-
ibility with polypropylene. The PP fibres modified by
this method are dyed from the acid bath by acid and
metalcomplex dyes. The authors affirm that also di-
rect, reactive, vat and disperse dyes can be used.

In collaboration with the people of the Research
Institute for Man-Made Fibres in Svit we studied the
dyeing abilitics of fibres prepared from polymers
mixtures:

— polypropylene/polyamide 6
— polypropylene/ polyethylene terephthalate.

Polyimers mixtures PP/PAB, res. PP/PET create
thermodynamically incompatible polymer pairs with
the close rheological characteristics being one of the
conditions of technological processability in the poly-
mer mixture form.

The analegy of rheological characteristics is often
not sufficient and the technological compatibility of
both phases must be secures by the addition of
a reactive or an unreactive interfacial agent [3].

The interfacial agent must secures in the two ther-
modynamically incompatible polymers mixture:

— a decrease of the interface energy at the phases
boundary and increasing of the dispersion de-
gree.

— a mixture stability — a prevention of dividing into
the phases

— an increasing of the polymer component adhe-
sion. ‘

In dependence on the condition for the prepara-
tion of fibres irom polymer mixture the shape and
the parameters of disperged minority phase change
in the polypropylene matrix. The crystal structure as
in undrawn as in drawn mixed fibres, as well as the
orientation and mechanical properties change, too.

The paper deals with some facts concerning the
observations of the influence that the conditions of
fibre preparation from the polymer mixture have on
their colouristic properties.
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The dyeability of fibres from polymer mixture is
based on the presence of dyeable component that
make dependent upon the selection of suitable dyes.
The disperse, acid and metalcomplex dyes can be
considered for the mixture of PP/PA6 and dispersed
dyes are suitable for the mixture PP/PET.

It was found [4, 5, 6] that the acid dyes are not
suitable for dyeing of fibres from PP/PA6 mixture
because the NH, polyamide groups are locked by
the reaction with interfacial agent.

It was found [7] that the interfacial agent (poly-
propylene copolymer with the maleinanhydride)
chemically reacts with the terminal polyamide
6 amino groups according to the following diagram:

The fibres from the PP/PA6 mixture are also
undyeable by the metalcomplex dyes.

It can be stated the preparation of fibres dyeable
with disperse dyes without necessity of carrier us-
ing was successfully solved for both types of fibres
from the polymer mixtures.
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FARBENIE A KOLORISTICKE VLASTNOSTI
POLYPROPYLENOVYCH VLAKIEN

2Prchal, V., ®}Marcingin, A., 2Kristofi¢, M., °Ondrejmiska, K.

#Chemickotechnologicka fakulta STU, Bratislava, Slovenska republika

PVyskumny Ustav chemickych viéken, §. p., Svit, Slovenska republika

Aby sa syntetické vidkna mohli farbit vytahovacimi
metodami, musia byt spinené podmienky:

— priestorova pristupnost vo vlakne pre molekuly
farbiva, teda dostato¢na amorfna ¢ast polyméru
s pohyblivymi polymérnymi segmentami, teda pri
teplote nad teplotou skelnenia. Preto napr. poly-
ester si vyZaduje tlakové farbenie alebo prenasa-
ce

— tvorba interakcii medzi makromolekulami poly-
méru a farbivom.

Tato podmienka sa u polypropylénovych vidken da
spinit len zavedenim aktivnych skupin do polyméru.
Uprava farbiv alkylovymi skupinami nespl'r'\ala vSetky
pozadované stélosti vyfarbenia. Egalizacné viastnosti
a rychlost vytahovania farbiva z kupela sa zhorSovali
s narastajucim poctom a dizkou alkylovych retazcov,
vylepSovala sa v8ak vytaznost kupela a stalosti
vyfarbenia.

Pri chemickych modifikaciach polypropylénu isio
predovSetkym o bazicki modifikaciu pre farbenie
kyslymi a kovokomplexnymi farbivami. Uplatnila sa
hlavne aditivacia zlu€eninami s terciarnym dusikom.
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Riesili sa rézne spdsoby ockovania — teda na-
viazania réznych monomeérov na aktivne centra poly-
méru, vyvolané Ziarenim, peroxidmi a pod.

V poslednom obdobi sa u nas venovala pozornost
modifikacii zmesovanim polypropylénu s polyamidom
a s polyesterom. Za ucelom dobrej znaSanlivosti
kazdej z tychto dvojic sa pouzivalo medzifazové
€inidlo, ktoré malo za ulohu znizit medzipovrchovu
energiu na rozhrani faz a zvysit tak stupen disper-
gacie, zvysit stabilitu zmesi a adhéziu polymérnych
zloZiek. Medzifazové C&inidla mdézu byt reaktivne
(najma pre PAD) alebo nereaktivne (pre PET).

Vidkna zo zmesi PP/PA6 sa vyfarbuju najma dis-
perznymi farbivami, pretoze aminoskupiny, ktoré by
mali viazat kyslé a kovokomplexné farbiva, su bloko-
vané reaktivnym medzifazovym cinidlom — malein-
anhydridom naviazanym na polypropylén. Pre zmes
PP/PET sa osvedcili disperzné farbiva bez prenasa-
Cov a bez tlaku.

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



POSSIBILITIES OF A COLLAGEN PROCESSING
TO FIBRES

Pecharova, I.

Research Institute for Man-Made Fibres, s. e., Svit, Slovakia

The possibility of transformation the biologically process collagen to the fibre. The technical
athelocollagen differs by the fibre-forming component content that influences the conditions of
transformation the gel to the solution, characteristics of the solution and the coagulation ability.
The coagulation in various agents was studied. The fibrous formation arose in all agents. Ones,
soluble in water, require cross-linking before drying.

Es wurde studiert die Méglichkeit einer Uberfilhrung durch biologisches Verfahren, eines
verarbeiteten Kolagens zu Fasern. Das technische Gel eines Atelokolagens unterscheidet sich
durch den Inhalt des faserbildenden Bestandteiles, dass die Bedingungen der Uberfiihrung des
Gels in eine Lésung beeinflusst, Charakteristiken der Lésung und auch die F&higkeit zur
Koagulation. Es wurde untersucht die Koagulation in verschiedenen Mitteln, in allen entsteht ein
Faserngebilde, dass Wasserzerldslich ist und fiir das Verbessern der Eigenschaften es eine
Vernetzung vor dem Trocknen erfordert.

Mayuena BOIMOANOCTL HPEBPATHENH KOLIATENA B BOJOKHA DHOJIOIMIECKUM nyTén. Tex-
HUMECKHIA TCAL QTEJOKOMIAIeHA OTAMIACTCA COAEPKANUEM BOJIOKHOOOPA3YIOILEr0 KOMIIO-
HENTA, OKA3LIBAIONENO BIMAIINE Ha YCIOBHH HUPEBPANLENNI P B PACTBOD. XA PAK TEPUCTUK I
PACTBOPA 1 CHOCODNOCTL K Koaryv.isnmun, Msyuena koaryisius B pasibiX arentax, Bo Beex
BOZUUKAET 30T0PACTBOPUMA BOIOKIMCTAA CHCTEMA, TPEO VIO NN ¢ 1LeNbIO HOBLIIENN CBOCTR
CHIMBKBE HEPET CY KO,

Studuje sa mozZnost prevodu biologickym postupom spracovaného kolagénu na vlakno. Technicky
gél atelokolagénu sa liSi obsahom vldknotvornej zlozky, ktory ovplyviuje podmienky prevedenia
gélu do roztoku, charakteristiky roztoku i schopnost ku koagulécii. Bola sledovana koaguldcia v
roznych &inidlach, vo vetkych vznika vidkenny Utvar, ktory je vodorozpustny a pre zlepSenie
vlastnosti vyzaduje zosietovanie pred suSenim.

The collagen represents the biomaterial existing in
a human body as well as in every animal. There are
many reserves in utilising the collagen and also in
asserting one in various spheres.

In recent times the collagen has found a great
assert in the cosmetic industry. Good compatibility
with a human skin, ensured capacity of e. g. a con-
gestion of hair roots but also the capacity of serving
as an active substances carrier in cosmetic appli-
cations are utilising. The collagen as a biocompatibile
material in flat or tubular formations has found the
asserting in medicine, where one is good efficient
by stopping of bleeding, one has found an asserting
in eye surgery and in form of implants and mem-
branes. The collagen matrix filled up with the phos-
phate of calcium or other phosphate and after hard-
ening has found asserting in the dental medicine and
the bone surgery. Other area, where the collagen
enters our life is manufacturing of wrapping tube
materials for meat products. The most of salami or
sausage tubes are based on collagen processed
from the skins.

The collagen, especially in sinews and napes of
the animals, has marked fibril structure when the
macromolecules are arranged in longitudinal direc-

tion. There are bases asserted in the literature and
ones known in the practice concerning the gaining
or the processing of collagen fibres. The above men-
tioned are almost only dealing with the collagen fi-
bres released from the skin or other animal parts by
a mechanical method in support of a chemical agents
effect. These fibres are very hydroscopic, sterilisable,
resorbable by the human body. They are differ from
the imagination of the textile fibre idea because of
not gaining them as a filament.

Our interest was focused on the study of a con-
version of the biological collagen processed into
a fibre using a fibre-forming method.

The athelocollagen gained by the enzyme way
delivered in the form of a technical gel has been used
as an experimental material. The patterns were in a
differently solidified form according to the content of
fibre forming proportion expressed by the dry sub-
stance.

The gel prepared in that form is not resistant
enough against a mould attack. When experiments
had been on the increase the gel was kept in the
frozen form. The patterns were considerably differ-
ent according to the content of the fibre forming pro-
portion (Table 1.).
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Table 1. Content of the fibre forming proportion in the techni-
cal gel of the athelocollagen
Content of the fibre
Pattern forming proportion
%
1. alkaline 4.88
2. acid 6.13
3. gel of a suitable form 11.45
4. frozen, frozen water discharged 28.12—31.3
from the whole volume
5. frozen, without discharging 8.91—13.0
of a water from the volume
6. surface part frozen without 20.2
discharging of a water ‘
7. frozen inside part without 8.33
discharging of a water
8. concentrated, frozen with discharging 37.4

of the water from the whole volume

The gel in the delivered form is unusable for a form-
ing. The gaining of a solution form that would be able
to transport and to the following forming at the noz-
zle. The ability of the athelocoliagen gel to change
into the fibre forming solution by diluting with water,

was observed in the microscope with the heated ta-
ble for a melt point determination. The selected pat-
terns were discerned as follows from Table 2.

When solidifying, the more concentrate part of the
gel that already hasn’t flowed at given temperature,
can be observed in the case of the lower concen-
trate gels. Besides the above one lower concentrate
layer has occurred being still in motion. During the
fibre forming process the differences in gel solidifying
of the lower and higher concentrated ones are shown
in strength characteristics of the coagulated fibres.

The observations of the technical athelocollagen
gel changes in dependence in a temperature resulted
in the setting of the canditions for fibre forming so-
lution creating. The changing of the athelocoliagen
into the solution occurs after heating of the gel at
the temperature 40 °C by contemporary mixing. This
consistence is unable to be transformed by the co-
agulation to the formed shape or to the form of a
foil or a fibre. To achieve above mentioned increas-
ing of the fibre forming mass viscosity is to be gained
by the temperature decreasing.

Informally, the viscosity values were measured for
the alkaline collagene gel and for the gel, the water

Table 2. Temperature changes of the technical athelocollagen gels

Gel pattern Dissolution temperature Repeated solidification temperature

alkaline start 34 °C fully flows at 36.5 °C at 27 °C, part is solidified, part has flowed yet, the mixture
of more dense and more thin layer

acid start 32 °C fully flows at 37 °C at 30 °C more concentrated part has not flowed, the mixture

gel of a suitable form  start 41 °C fully flows at 43 °C

previous gel in DMSO  the same

of more dense and more thin layer

at 40 °C the mass doesn't flow but at 30 °C its
shrinkage is still watched

the same

acetic acid, various pH value phosphate buffer and
various organic solvents was studied. The solution
has not arisen in cold water one arise in a water of
temperature 40 °C. The last mentioned after cooling
get solid to various stiffness gel according to the
athelocollagen concentration. In the acetic acid thin
solution arises at an increased temperature. A vis-
cous solution comes into existence by cold even in
the concentrated acid and one cannot be back
formed. The gel get to the solution in dependence
on the temperature also in phosphate buffer. After
cooling the gel again arises. When the concentra-
tion of the athelocollagen in the system is low the
gel is insufficiently solidified.

These observations result in the notion that the
decisive element for the change of the athelocollagen
state to the fibre forming solution is the temperature.
The gel dissolute conditions and the gel stiffness
ones were not applicable from one pattern to the
other one.

The dependence of changes on the temperature
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wasn’t removed from after frozzing and the netting
agent was added in addition.

Table 3. Viscosity of the athelocallagen solutions

Temperature/°C
Viscosity
37 27 24
alkaline gel alfa = 4.88 % 28 Pas 5.6 Pas
gel, alfa=9.14 % 10Pas 40Pas

+ crosslinking agent

Both compared solutions were not enough fibre
forming at 37 °C. The alkaline gel with the lower
collagen content required cooling to 24 °C when the
solution viscosity was enough for the fibre forming
through the nozzle. The gel of higher collagen con-
tent required smaller temperature decreasing for
essentially viscosity increasing and more complete
form raised also by coagulation.

An information is worth to be mentioned that chang-



ing of the athelocollagen gel into the solution and
back is the reversible process.

The coagulation of solutions prepared under vari-
ous conditions was compared. The solutions were
chosen as follows:

1. changing of the technical athelocollagen gel into
the solution by heating

2. changing into the solution by heating of 100 g gel
and 200 ml phosphate buffer

3. changing into the solution by heating of 100 g gel
and 200 ml glycerine

4. changing into the solution by heating of 100 g gel
and 200 ml 5 % CH;COOH.

The monofile was formed in baths:
A. saturated NaCl with the formaldehyde content
B. in the bath of 240 g I"' Na,SO, while the athelo-
collagen solutions were after solidifying after 24
hours again dissolved
C. in the same bath, the pattern were after 48 hours
after double solidifying and changing into a solu-
tion by heating
D. in the bath of 240 g I"' Na,SO, with the formal-
dehyde content, in comparison with the previous
experiment the solutions were heated for 6 hours.
The solutions were kept at the temperature 30 °C
before the forming. The raised formed shapes are
characterised in the Table 4.

Table 4. Monofile characteristics

to be gained the research of a coagulation was per-
formed in great number of agents. The solutions of
20 % were used for the coagulation but some ex-
ceptions. The spinning solutions were gained by
heating of the first three patterns according to the
Table 1. Sufficient strong monofile was formed from
the alkaline gel only in few agent even when the
collagen was formed to this shape. The acid gel with
the higher content of fibre forming gel performs bet-
ter monofile forming that was more strong while de-
lay of the coagulation period. Some agents proved
to be unusable for the coagulation, e. g. zinc acetate,
carbamide when back collagene dilution occur while
continue the coagulating period. The technical
athelocoliagen gel pattern with the double collagen
content in comparison with the previous patterns
gives strong elastic monofile, however this one is
also diluted when the stay period in some agent has
long duration (e. g. acid sodium, tartrate) while the
monofile remains self- supporting and sufficiently
elastic after drying in others ones (e. g. NaHCO;,
(NH,).COy).

From study of a coagulation in an agent scale can
be stated no agent has any marked immediate co-
agulating and swelling effect. No shape insoluble in
water was gained by a coagulation.

The experiments of filament forming from the gel
treated to the solution proved the possibility of gain-

Conditions of the coagulation

Solution
A B C D
1 strong monofile strong monofile well forming strong good monofile
monofile (higher viscosity)
2 swelled monofile at 30 °C, lower strength monofile swelles weak monofile more swelled monofile

more strong at 28 °C
as item No. 3 monofile

3 weak monofile, get strong
after staying in the bath

strong monofile

4 one not coagulate at 30 °C one decomposite at 30 °C,
weak swelled monofile weak monofile below
below 28 °C 28 °C

than item No. 1D monofile

strong elastic monofile strong monofile

swelled monofile more swelled monofile

than one of item No. 2 solution

The coagulate ability was changed according to the
collagen concentration in the spinning solution the
used diluting agent, the solution temperature at the
coagulation, the used coagulating agent. The most
strong monofile was gained from the collagen solu-
tion, that wasn’t diluted by other agent and one
reached the suitable viscosity level only by the tem-
perature regime change.

The monofile patterns, prepared by the coagula-
tion of Na,SO, solution without crosslinking agent,
were disintegrated when being dipped into water for
long time.

Self-supporting formed shapes after a coagulation

ing the fibre from athelocollagen. The forming sup-
ports a contact duration of the fibre with the coagu-
lating bath and one’s strength increases with the
drawing of the fibre. However, the prepared fibre
doesn’t withstand the water treating even not after
previous drying. The wet winded fibres tend a great
deal to the splicing. This shortage was gone round
by adding of the crosslinking agent to the spinning
solution. The fibres of satisfactory strength and elas-
ticity with better waterproof withstanding were gained
in condition of good coagulation and drawing up of
the fibres and at fibres before drying because of
crosslinking.
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CONCLUSION

With regard to the start research works the physi-
cal-mechanical parameters of gained fibre are not
given. This transformation offers a opportunity for
preparing an interesting parameters fibre for various

purposes from given biomaterial. Improved hygienic
properties of fibres for various clothes parts and
a biologically active filament for medical purposes are
to be mentioned in foreground.

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

Moznosti spracovania kolagénu na viakno

Pecharova I.

Vyskumny stav chemickych viaken, §. p., Svit, Slovenska republika

Kolagén nachadza v poslednom obdobi velké uplat-
nenie v kozmetika, v medicine a priemysle masovych
vyrobkov. V tychto pripadoch sa jedna o uplatnenie
kolagénovych vlaken, uvolnenych za podpory chemic-
kych Cinidiel mechanickym spdsobom z koze, Sliach
a vazov zvierat.

Pre Studium prevodu kolagénu na nekonecné
vlakno bol uplatneny atelokolagén ziskany z koze
zvierat enzymatickou cestou. Tymto sp6sobom je
mozné dosiahnut vy3Si obsah kolagénu v technickom
géli, ktory je vychodzim materidlom pre pripravu
viaknotvorného roztoku.

Pre ucely formovania vidkna je vhodné udrzat
obsah kolagénu na drovni aspon 8 % hmot., nizSie
koncentracie nezaruCuju dostatoCnu sudrznost
formovaného utvaru. Kolagén v technickom géli pred-
stavuje biologicky material, ktory je nestabilny vodi
Gcinku pliesni. Prechovavanie v zmrazenom stave
neobmedzuje nasledné spracovanie kolagénu.

Prevod technického gélu na vidknotvorny roztok
je najjednoduchsie uskuto¢nit zohrievanim gélu.
Pocas celkovej doby technologickej manipulacie s
kolagénom az po zvlédknovaciu hubicu je potrebné
udrziavat roztok pri mierne zvySenej teplote, aby
nedoslo k opatovnému stuhnutiu na gél. Spracovanie
kolagénu s teplotou je vratny dej, kedy je mozné
dosiahnut zmenou teploty prechod z tuhého gélu az
na vodny nevilaknotvorny roztok a naopak.
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Pre dosiahnutie vldknotvornosti roztoku je potrebné
udrzat urcitu hodnotu viskozity roztoku. Tato je silne
zavisla na teplote roztoku, obsahu kolagénu, pripad-
ne obsahu sietujuceho ¢inidla.

Spracovanim gélu o nizkej koncentracii kolagénu
vznikaju koagulaciou napuc¢ané monofily s nizkou
sudrznostou. AvSak ak aj z gélov o vy$sej koncen-
tracii kolagénu koagulaciou v roztokoch soli Na,SO,
vznikaju monofily dostatoCne pevné pre manipulaciu
v koagulaénom kupeli, dochadza pri nasledujucom
styku s vodou k ich rozpadu.

Sledovanie koagulacie roztokov atelokolagénu
v roztokoch chemickych Cinidiel ukazalo, ze existuje
skupina ¢inidiel, ktoré vedu k tvorbe samonosnych
monofilov, ktoré i po vysuseni zachovavaju dostatoc-
nu pruznost, kym dalSia skupina ¢&inidiel neviedla
k tvorbe dostatocne sudrznych monofilov. )

Mechanicku pevnost vidaken podporuje ich vydi-
Zenie. Hydroskopické vlastnosti kolagénu pretrans-
formovaného na vldkno je mozné potlacit sietujucim
¢inidlom a to pridavanim do vlaknotvornej hmoty.

Orientacné pokusy zvlaknovania atelokolagénu
ukazali na moznost pripravit nekoneéné vidkenné
Utvary Specifickych viastnosti.

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



CHARACTERISTICS AND APPLICATION POSSIBILITIES
OF HIGH-TENACITY AND HIGH-MODULE
POLYETHYLENE FIBRES

Marcian, V.

Research Institute for Man-Made Fibres s. e., Svit, Slovakia

A brief survey of the world-wide situation in the development of the technological process
concerning the gel spinning of the high-tenacity and high-module fibres based on the UHMW
polyethylene is presented. The properties of commercial products of individual firms are com-
pared with the results achieved in the RIMF. Some details of studied process, that utilises paraf-
fin wax as a solvent of the polymer, are presented from the special applications of these fibres
point of view.

Es wurde angefiihrt ein kurzer Uberblick iiber die Situation in der Welt, in der Entwicklung des
technologischen Verfahrens des Gelspinnens von hochfest und hochmodullen Fasern auf Basis
von UHMW PE. Die Eigenschaften der kommerziellen Produkte einzelner Firmen sind verglichen
mit den Ergebnissen die in der VUCHV Forschung erhalten wurden. Weiter sind angefiihrt einige
Details des studierten Verfahrens, das den Paraffinwachs als Ldsungsmittel benutzt und man
zeigt hier auf spezielle Méglichkeiten der Applikation dieser Fasern.

O030p curyanmm B Mupe, B pazpaboTKax TEXHONOIMIECKOr0 Hpoiecca GOPMOBAIMIT W3 Pei
BLICOKOHPOUILIX U BLICOKOMOAYIBHLIX BOMOKON Ha OCHOBE BLICOKOMOJIEKYJHIPHOTO N04K-
sruiena. CBOMCTBA KOMMEPYECKUX 1IPOAYKTOR GUPM MOKHO CPABHUTL C PE3YIILTATAMM,
nostyueninivin 8 BY XB Caur. Tlpusesienst toxke aeraau npouecca, MCHoiL3yiouero B Kauecrse
PACTBOPUTENH NOANNEPA A PEGUIOBLIA BOCK U BHUMANKE TIOCBANIENO TAKKE CHEUHANBILIM
BO3MOKHOCTAM IPUMEHENNs YKA3AHIbIX BOJIOKOM.

Uvadza sa struény prehlad situacie vo svete, vo vyvoji technologického procesu gélového
zvlakfovania vysokopevnych a vysokomodulovych viakien na baze UHMW polyetylénu. Vlastnosti
komerénych produktov firiem su porovnavané s vysledkami dosiahnutymi vo vyskume VUCHV.
Dalej su uvedené niektoré detaily Studovaného procesu vyuzivajuceho parafinovy vosk ako

rozpustadlo polyméru a je upozornené na Specialne moznosti aplikdcie tychto vlakien.

INTRODUCTION

The gel spinning is realised from semidiluted so-
lutions of high- and ultrahigh-molecular polymers
(UHMW with M,, greater than 5 - 10° kg mol™), while
a concentration is from 3 to 30 wt %. At the spin-
ning temperature semidiluted solutions differ from
polymer melts especially by the structure: used sol-
vents comply with several functions. At first that is
decreasing of the system melting temperature un-
der the limit of polymer degradation, decreasing of
the viscosity and improvement of the fluidity. From
the structure point of view, the important positive
influence of solvents at forming of the structure that
is optimal for the ultradrawing at the high drawing
ratio, is showed. The solvent content with the tem-
perature and shearing forces of the mixing cause the
dissolving of crystalline areas, the disentanglement
and the recrystallization of long molecules. So formed
structure of relatively insulated crystallites with folded
chains has been remained also after the solvent re-
moval and one is advantageous at the transforma-
tion to crystalline structure with high-straightened
chains. The achievement of the high anisotropy

structure in limiting drawn fibres is reflected in ex-
tremely high mechanical properties of the product
representing the top of known materials till now [1].

However, the really achievable strength and the
modules of elasticity of fibres strong depend also on
technological conditions in the all stages of the gel
spinning process [2]. The complex of gel fibres
processing conditions to HT/HM must be optimised
not only in dependence on the used polymer and
one’s molecular characteristics but also on the used
primary solvent. In the most frequent case — UHMW
polyethylene — three groups of solvent are techno-
logically used at present [2]:

1. volatile, low-boiling solvents, liquid at low tempera-
ture

2. unvolatile, high-boiling solvents, liquid at low tem-
perature

3. unvolatile, high-boiling solvents, solid at low tem-
perature.

On the base of this classification three different
technological processes of commercial HT/HM poly-
ethylene fibres manufacturing were developed:

— The process of the DYNEEMA VoF, Co. (The
Netherlands), decaline as the solvent of UHMW
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polyethylene Stamylan UH, with M,, = 2—6 - 10°
kg mol™, at the concentration in the solution from
2to 5wt % [3].
The products:
Dyneema SK, Fp = 2.7 GPa, E,=89 GPa, € =3.5%
Dyneema SK, Fp = 3 GPa, Ey=95GPa, ¢ =36%
Dyneema SK, Fp, = 3.2 GPa, E,= 100 GPa, ¢, = 3.7 %

— The process of the ALLIED SIGNAL, Co. (USA),
paraffin oil (M,, 230 kg mol™) as the solvent of
UHMW polyethylene HIFAX with M,, = 2—4 - 10°
kg mol™ at the concentration 5 to 10 wt % [4].
The products:

Spectra 900, Fp = 2.5 GPa, Ey=100 GPa, ¢ = 3.6 %

Spectra 900, F, = 2.8 GPa, Ey=146 GPa, & =29 %

— The process of the MITSUI PETROCHEMICAL
IND. LTD. (Japan), paraffin wax (M,, approx. 480
kg mol™') as the solvent of UHMW polyethylene
HIZEX 1900 M with M,, 1 - 10° kg mol™ [5].

The product:

Tekmilon, Fp ~2.4 GPa, E,~ 606 GPa, & ~ 5 %.

The research of the UHMW polyethylene gel spin-
ning processes has been realised in RIMF Svit since
1987. The attention was concentrated on the devel-
opment of the own technological process that would
meets the demand of the better production economy
of the HT/HM polyethylene fibres and the environ-
mental friendship in addition to the original techni-
cal solution [2]. The application of the third solvent
group of the polymer enabled the process to come
into existence. The solvents provide a range of the
advantages in comparison with the most spread
processes. The discontinuous laboratory appliance
was built up for the research purpose. One serves
for the processing of gel fibres by the extraction, the
drying and the ultradrawing and one permits the
preparation of the small HT/HM polyethylene fibres
patterns at the low producing speeds.

EXPERIMENTAL

The polymer used in the study was the laboratory
product of UHMW polyethylene Liten S9 (HZB 03),
M, = 2.8 - 10° kg mol™, granulated, with the parti-
cles size 300 um. The paraffin wax type 52/54, pro-
ducer SLOVNAFT, s. e. Bratislava, was used as the
primary solvent. The stabilisation was performed by
addition of 0.2 wt % of AO—4 (2,6-di-t-butyl phenol)
to the wax melt at 70 °C. The suspension of 25 %
UHMW polyethylene in the melt was dispersed at 90
°C, melted at 210 °C in the twin-screw extruder and
granulated. The gel granulate was spinned by using
the single-screw extruder TS & = 20 mm, that was
equipped by special thread type.

The spinning head was equipped by the nozzle of
20 hole, @ =1 mm, L/D = 20. The gel fibres formed
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at the temperature 230 °C, extruding speeds 0.5—3
m min~" and draw — off speeds 2—30 m min™', were
cooled by air and winded. The extraction of the pri-
mary solvent was discontinually realised at perfo-
rated tubes with the extraction liquid circulation or
continuously realised by utilising of the counter —
flow extractor. The acetic ether was used as the
selective extraction solvent at the temperature 70 °C.
The drying was performed after extraction in free
state with possibility of the contraction. Dry fibres
were two- stage drawn to the maximum drawing ra-
tio, by using of the drawing appliance LDS —1 at
the temperatures 120° C and 140 °C.

RESULTS AND DISCUSSION

The gel fibres produced in the range of extruding
speeds 0.5—3 m min™', presented a smooth surface
without defects and high drawability that proves the
spinning process has uniform course without flow
disorders. The increasing of the draw speed at 30
m per min led to the monofilament yarn thin even to
4 = 0.08 mm while the smooth surface and the good
selection uniformity were kept. The cold drawability
as well as the drawing ratio had been rapidly limited
during the ultradrawing.

The Fig. 1 shows the kinetics of the paraffin wax
extraction by acetic ether at various temperatures.
The difference in curves course confirms the solvent
selectivity and the good extraction efficiency at the
temperatures over 50 °C.

The Fig. 2 compares the cross sections of the gel
fibres and the xerogel ones produced at various
draw-off levels. The clear areas of the gel fibres tes-
tify about good homogeneity of the spinned gels. The
differences are noticeable for extracted fibres when
the homogeneity is disturbed by the microporosity
development at the high draw — off speed.

The porous structure quantitatively proved by us-
ing SAXS (Fig. 3) develops also at hot drawing of
the xerogel fibre. The porosity after the drawing
achieves up to 10 % and inside specific surface 100
m? g™' for the fibres with the curves course at the
Fig. 4 and 5 confirm the improving of the drawed
polyethylene fibres. The marked increase was no-
ticed first of all at uncrystale areas orientation and
orthorhombic crystalline size in the perpendicular
direction to the fibre axis as well as at low-angle
period.

The Fig. 6 shows the curves of basic mechanical
properties in dependence on drawing ratio that sum-
marising the gel fibres processing course by a proc-
ess of the extraction, the drying and the ultradrawing.
The experience with the process using the paraffin
wax as the solvent of UHMW polyethylene showed
at the curves of individual parameters are not sub-
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Fig. 1 The kinetics of the gel fibre extraction.

Fig. 2 The cross sections of the fibres. A, C — gel fibre; B, D
— xerogel fibre.

stantially different in dependence on the start pre-
cursor. The achieved drawing ratio is influenced
particularly by the gel fibre draft level under the noz-
zle that results only in the change of individual gra-
dients of line and one does not result the level of
achieved mechanical properties. The last mentioned
is determined to the utmost by the gel fibres quality
(homogeneity) and can be decreased by an unsuit-
able selection of the processing conditions.

CONCLUSION

The application possibilities result from the excep-
tional mechanical properties of HT/HM polyethylene
fibres. When the most rough approach is applied this
fibres can be mentioned to find the useability in the
strength applications, while the exposition to the tem-
peratures over 130 °C is not assumed.
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Fig. 3 The porous structure development with the drawing.
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Fig. 4 The supermolecule structure development of the HT/HM polyethylene fibres — WAXS.
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Fig. 5 The supermolecule structure development of the HT/HM polyethylene fibres — SAXS.
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Fig. 6 The mechanical properties development of the polyethylene fibres with the drawing.
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The greatest application widespread of the HT/HM
fibres was supposed to the primary applications as
the cables, ropes and cords production for the high
pretentious applications e. g. an aggressive environ-
ment (naval cables, anchor equipment, fishing nets),
but the high price make impossible to introduce these
products to the market. The price limits are valid also
for application possibilities to the technical woven
fabrics. The light woven fabrics put across because
of price reasons — mainly for sport aims (tents, sails
for smali ships) and the filtering technical woven fab-
rics.

In the last years applications have come to fore-
ground that have utilised the high energetic — ab-
sorbent ability of these fibres. The wide research
dealing with the applications of HT/HM polyethylene
fibres to the protecting clothes and means avoiding
the cutting (gloves) the stub, the scratch and the
special means of the ballistic protection (unperforated
waistcoat).

The secondary applications of the HT/HM fibres
— compositional materials — are under the devel-
opment needed the special adhesive treatment of the
fibre surface. The energetic — absorbent properties
find the application in the products as the protecting
helmet for the army, civil engineering, mining indus-
try and sport using too, protecting shields and pan-
els for the ballistic protection of the people and equip-
ment, compositional materials in aviation and auto-
mobile industry.

References

1. Smith, P., Lemstra, P. J., Makromol. Chem., 1979, 180,
p. 2983

2. Marcian, V., Chemické vidkna 1991, 41, p. 74

3. GB Pat. 2042414/1982, Stamicarbon B. V.

4. EP 0110021/1984, Allied Signal.

5. U. S. Pat. 4545950/1985, Mitsui Petrochem. Ind., Ltd.

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

Vlastnosti a aplikaéné moznosti vysokopevnych
a vysokomodulovych polyetylénovych viaken

Marcian, V.

Vyskumny ustav chemickych viaken, s. p., Svit, Slovenska republika

Jednym z najefektivnejSich spdsobov zvySenia
urovne pevnosti syntetickych vldken s linedrnymi
refazcami st metdédy gélového zvlaknovania vysoko-
molekulovych polymérov z ich semizriedenych
roztokov. Laboratérny vyskum potvrdil realnost
radovo zvysit pevnost v fahu a modul elasticity.
Technologické vyuzitie metody gélového zvlakno-
vania prinaSa rad technickych problémov, ako je
tvorba homogenného roztoku polyméru, jeho extrizia
s vylu€enim nerovnomernosti toku, extrakcia primar-
neho rozpustadla, susenie, regeneracia pomocnych
surovin a proces ultradlzenia pri technologicky vyuzi-
telnych rychlostiach. Volba rozpustacieho systemu,
extrakcia a podmienky ultradiZzenia spdsobuju do
znacénej miery znizenie dosiahnutelnych hodnét cez
25 cN/dtex, resp. 1000 cN/dtex komerénych pro-
duktov predstavuju hodnoty nad uroven doposial
znamych konstrukénych materidlov.

Vo VUCHV Svit prebiehal v minulych rokoch
vyskum postupov gélového zvldkhovania, s cielom

vyvinut viastny technologicky proces, ktory by
umoznoval ekonomicky vyhodnu vyrobu vysoko-
pevnych vlaken pre technické aplikacie. Hlavna
pozornost bola sustredend na vlastny proces — jeho
ekonomiku, ekologiu a technické rieSenie zariadeni.
Za cenu mierneho obmedzenia mechanickych
charakteristik vlakna bol rozpracovany postup
technologicky vyhodnejsi, s vyuzitim parafinovych
voskov ako rozpustadiel UHMW PE, tvoriacich pevné
termoreverzibilné gély. Za podmienok, pribliZujlicich
sa technologickym, boli ziskané vlakna s drovhou
pevnosti nad 20 cN/dtex, modulom elasticity nad 600
cN/dtex a taznostou pod 5 %.

Pre optimalizaciu podmienok pripravy gélov a ich
spracovania na vysokopevné vldkna bolo vyuzité
Studium vztahov medzi Strukturou a fyzikalno-
mechanickymi vlastnostami produktov vo vSetkych
Stadiach procesu.

Prednesené na XIX. Tatranskej konferencii
11.—12. 10. 1994 vo Svite.
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CONTRIBUTION TO A NOVEL SOLVENT SYSTEM
FOR THE PRODUCTION OF REGENERATED
CELLULOSE FIBERS

Taldba, P., Srokova, |., Hodul, P.

Faculty of Chemical Technology, STU Bratislava, Slovak Republic

The present paper reports about new solvent system for the production of regenerated cellulo-
se fibers without CSo. The dissolution and regeneration of cellulose, employing the system for-
mic acid—dichloromethane—sulphuric acid, have been studied with a view to obtaining fibers
suitable for textiles and nonwovens.

Cotton linters and a wide range of wood pulps were found to dissolve and were spun to produ-
ce fibers with properties akin to those of viscose rayon.

Compared to the viscose process, the solvent system is simpler to operate, requires fewer che-
micals and is much quiker. Bleaching of the product fiber is not required.

Diese Arbeit behandelt das neue Lésemittelsystem fur die Cellulose weiches kein Schwe-
felkohlenstoff enthdlt. Mit dem Ziel die Fasern flr die Textilgewebe und Textilverbundstoffe pro-
duzieren wurde aus der Ameisensédure, Dichlormethan und Schwefelsdure zusammengesetztes
Losemittel verwendet.

Die kurze Baumwollfasern (Linters) und eine weite Skale von technischen Cellulosen I6sen sich
schnell unter die Entstehung der viskosen Lésungen aus denen die Cellulosefasern mit den
Eigenschaften dhnlichen zu Viskosefasern gespinnen werden kénnen. Der Prozess ist im Vergleich
mit dem Herstellung von klassischen regenerierten Fasern einfacher, umweitfreudlicher und
schneller. Die erzeugte Fasern braucht man nicht bleichen.

Pabora kacaercs nosoit HC3CCpOYrACPOIIONR CHCTEMBL, B KOTOPOH 11E.1.10.1038 pacrBopserca. [
POCTBOPCINI W PErenepaliuy e 0M03bl HCHOAZYCTCR PACTBOPHTE LI CUCTEMA, COCTasIan 13
MY PABLHHONR KUCAOTBE, (UIXIOPMCTAHA U CePHOil RHC 10T BOJIOKIA, H0AYUCHIBIC TAKUM IPOHECEOM,
HCHOIBSYIOTCH JUISE IPOMEBOCTBA TCXTUALHLIN M HCTRKAMILIX MATEPUII.

B npuseiicimoi cucreMe pactBo pmoTes KOPOTKOBOAOKHHCTLU XAOTHOK 1 ITHPOKUH JIMANAZ0H 1PCBCCIHOi
Marepun, 00pasyn BHCKO3ILIA pacTop. CONPaRCHNCeM M3 HETO BOZHUKAOT 1E.LHOI03ILIC BO.IOK A,
00 LT IKME. CBORCTRAMH HO 100 HLIMU CRBORCTBAM BUCKOZHBIN BOIOKON. O Cpasicunio ¢ Buckoznbiv
HPOILECCOM, TIPUBCACHIAK PACTBOPMIONIAN CHCTEMR COACPAR T NPOCTBLIC ONCPAIMHA, MCHLIHC XUMHUKAANN
U nponcce Apimerca namuoro Opterpee. Hponzse ieninic 3o 10Ka He 1y A K0T B npooesniBalimm.

V prispevku sa pojedndva o novom, bezsirouhlikatom rozpustacom systéme pre celulézu. Na
rozpustanie a regeneraciu celulézy sa vyuziva rozpustaci systém kyselina mravc€ia—dichlérme-
tan—kyselina sirova s cielom ziskat vidkna pre textilie a netkané textilie.

V uvedenom systéme sa rozpusta kratkovlaknita bavina a Siroky rozsah drevitych buni¢in na
viskozny roztok , z ktoreho spriadanim sa ziskaju celulézové viékna, s vlastnostami podobnymi
viskézovym vldknam. V porovnani s viskozovym procesom, uvedeny rozpustaci systém zahriuje
jednoduché operacie, menej chemikalii a je ovela rychiejsi. Bielenie produkovanych vldkien nie je

potrebné.

INTRODUCTION

It has been reported [1] a basic types of solvent
systems chosen for cellulose, classifying there onto
water and nonwater dissolution systems.

In this contribution we can supplement mentioned
summary about a novel solvent system for the pro-
duction of regenerated cellulose fibers, published in
[2].

Itis know [3, 4] that cellulose formate can be obtai-
ned by the action of formic acid on cellulose with or
without catalysts (scheme 1). The extend of formy-
lation depends upon the conditions of the reaction
and up to three formyl groups may be introduced.
The ease of formylation of the cellulose hydroxyl
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groups is Cg¢> C,>C; whereas in the formation of
xanthates the hydroxyl group at the C; carbon is the
one that is mainly substituted [5]. The formyl group
can be removed by hot steam [4] and hence it is
possible to avoid the use of alkali for the hydrolysis
to regenerate the cellulose if so desired.

The new approach to the formation of cellulose
formate is proposed in paper [3] by using dichloro-
methane. It is proposed that dichloromethane breaks
the intermolecular hydrogen bonds between cellulose
molecules and thus facilitates formylation. Furthermore,
dichloromethane may slow down the degradation of
cellulose that takes place in the presence of acids and
offer the possibility of better control of the degree of
polymerization desired for particular applications.



DISSOLUTION OF CELLULOSE

The dissolution of cellulose in the dichlorometha-
ne—formic acid solvent system is easily carried out
at ambient temperature and factors that affect the
rate of dissolution include the amount of sulphuric
acid used, the temperature of the reaction and the
ratio of solvent to cellulose.

The formylation reaction, and hence the dissolu-
tion of cellulose, may be carried out in the tempera-
ture range from 9 °C to 30 °C.

It is convenient to make up a stock solution of
dichloromethane and formic acid (10 : 7 v/v) which
can be added to the cellulose sample concurrently
with sulphuric acid or prior to the addition of the
sulphuric acid. This avoids significant reaction be-
tween the formic acid and sulphuric acid which re-
sults in the production of carbon monooxide. The
dissolution of cellulose takes place in 15—30 minu-
tes. Most of the dichloromethane separates from the
clear viscous solution and is easily recovered by de-
cantation. The dope is birefringent indicating the pre-
sence of liquid crystals. The spun fibers are rege-
nerated in the water bath and the temperature range
may be from 12—30 °C. Additives to the water bath
alter the properties of the fibers.

Stretching is carried out either in air or in a water
bath. The formyl groups are easily removed by
hydrolysis with dilute sodium hydroxide or other ba-
ses at ambient temperature.

PULPS

A distinct advantage of this solvent system is that
regenerated cellulose fibers with good mechanical
properties can be obtained from chemical paperma-
king pulps, which have not been converted to dis-
solving pulps. Dissolving pulps, pulps prepared for
papermaking and pulps prepared from Pinius radia-
ta wood were dissolved and spun to give fibers with
properties as shown in Table |. The pentosan con-
tent of the pulps that were dissolved ranged from
0 % for cotton linters to 12.4 % for eucalypt kraft. The
content of a-Cellulose were from 87.8 for pulps pre-
pared from Pinus radiata wood unbleached to 99.4
for cotton linters. The viscosity (mPa- s) were from
20, for pulps prepared from Pinius radiata wood blea-
ched, to 63.3 for cotton linters.

FIBER PROPERTIES

The fiber were coagulated as cellulose formate and
were hydrolysed with 3 % sodium hydroxide solution
at room temperature. After washing with water they
were dried either at room temperature (20 °C) or in

the oven at approximately 60 °C. There is strong
adhesion amongst the fibers and when dried in the
oven they tend to form a mat. This increased bonda-
bility may be of use in nonwovens applications. Fi-
bers with tenacity values up to 3.8 gpd were obtai-
ned as shown in Table 1.

The tensile strength of regular rayon is of the or-
der of 2 gpd. It is envisaged that as these experi-
mantal tochniques improve fibers with even higher
tensile strengths will be produced. The elongation
ranges from 6 % to 30 %.

The modulus values ranged from 10 to 120 gpd.
In Table 1 only values for the specific experiment
quoted in the Table are given. Over a broad range
of experimental techniques the denier vaiues ranged
from 1 to 7.
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HOH

Cel (OH): HCOOH_ cel (0—COH) = Cel -(OH)
NaOH
formylcellulose reg. cellulose
Scheme 1
Table 1. Properties of regenerated cellulose fibers
Tenacity Elongation Modulus
Pulp Denier .

(gpd) (%) (grd)
Cotton Linters 2.60 3.77 6.5 91.0
PB-1, 2.76 2.23 16.0 429
Unbleached
Bisulphate,
P. radiata
PB-32, PB-1, 3.17 2.22 18.2 451
CEH-Bleached
PB-78 3.70 2.33 20.5 42.3
Peroxide Bieached
PB-79, PB-78, 3.61 2.44 17.3 55.4
Alkali Extracted
EK-1 3.46 2.16 22.7 52.7
Eucalypt, Kraft,
Bleached
Bleached 2.21 2.78 8.8 45.6

Softwood Sulphite
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Prispevok k novému sposobu pripravy regenerovanych
celulézovych viakien

Talaba, P., Srokova, I., Hodul, P.

Chemickotechnologicka fakulta STU, Bratislava, Slovenska Republika

V préaci [1] je uvedeny prehlad doteraz znamych
rozpustacich systémov pre celulézu.Rozpustacie
systémy su rozdelené na vodné a nevodné systé-
my.

V tomto prispevku chcu autori doplnit uvedeny
prehlad o novy rozpustaci systém pre produkciu re-
generovanych celulézovych vlakien, publikovany
v praci [2] a to kyselinu mravéiu—dichlormetan—ky-
selinu sirovu.

Z literatury [3, 4] je zname, ze formiat celuldzy sa
méze ziskat ucinkom kyseliny mravcej na celulézu
za alebo bez pritomnosti katalyzatora. U€inok formy-
lacie zavisi od podmienok reakcie a mézu byt substi-
tuované vsetky tri hydroxylové skupiny celul6zy. Stu-
pen formylacie je v nasledovnom poradi: C;C, C5[5].
Formylové skupiny mé6zu byt odstranené horucou pa-
rou [4].

V préaci [2] sa vyuziva k vzniku formiatu celulézy
dichlérmetan.Autori predpokladaju, ze dichiérmetan
trha intermolekulové vodikové vézby v celuléze a tak
ulahcuje formylaciu. Okrem toho méze dichlormetan
tiez ovplyviovat degradaciu celulézy ako aj stupen
polymerizacie.

Rozpustanie celulézy v zmesi dichlérmetan—kyse-
lina mravcia (10 : 7) je lahko uskutoénitelné pri oko-
litej teplote (v rozsahu 9 az 30 °C) a faktory, ktoré
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vplyvaju na rychlost rozpustania su nasledovneé:

1. mnoZstvo pouzitej kyseliny sirovej, ktora moéze byt
pridana  k celuléze  spolu s uvedenym
rozpustadiom, alebo az po jeho pridani,

2. teplota reakcie

3. pomer rozpustadla k celuldze

Rozpustenie celuldézy prebehne v priebehu 15 az
30 min.

Dichlérmetan sa lahko odseparuje z jasného visko-
zového roztoku dekantaciou. Filmotvorny roztok po-
skytuje ochladenim kvapalné krystaly.

Spriadanie vlakien sa uskutoénuje vo vodnom ku-
peli pri teplote 12—30 °C. Aditiva vo vodnom kupeli
upravuju vlastnosti viakien. Dizenie viakien je reali-
zované na vzduchu alebo vo vodnom kupeli. Formy-
lové skupiny su fahko odstranitelné hydrolyzou so
zriedenym roztokom hydroxidu sodného alebo inou
bazou, pri okolitej teplote.

Ku $tudiu rozpustania a spriadania celulézovych
vlakien boli pouzité rézne druhy celuldz a ich viast-
nosti st uvedené v tabulke (dizka vlakien, pevnost
v tahu, predizenie). Zanedbatelny je obsah pentésa-
nov (0—12 %) v regenerovanych celulézovych vlak-
nach, ktory indikuje, Ze hemicelulézové komponen-
ty sa poéas procesu odstrania atak sa zvy3uje
pevnost v fahu.



REDUCING OF WATER AND AIR POLLUTION, RECYCLING
AND ECOLOGICALLY ACCEPTABLE WASTE DISPOSAL IN
CONSUMER GOODS INDUSTRIES
OF THE SLOVAK REPUBLIC

Jergus, P., Dubnicka, A.

VUTCH-CHEMITEX spol. s r. o., Zilina, Slovak Republic

The objective of this paper are environmental problems of the consumer goods industries. The
paper consists of there chapters — Effluents, Atmosphere, Wastes. The first one shows some
ways of reducing water pollution in textile industry in particular with regard to reducing chromium
content in the effluents. Technologies introduced to reduce pollution of working environment by
organic solvents are reviewed in the chapter Atmosphere and possibilities of recovery and dispo-
sal of wastes from textile industry are briefly described in the chapter Wastes.

Der Vortrag beschéftigt sich mit dkologischen Problemen der Verbrauchsgiiterindustrie. Er ist
in drei Teile gegliedert — Wasser, Luft, Abfdlle. Der Teil Wasser behandelt die Méglichkeiten der
technologischen Ldsung von Erniedrigung der Belastung von Abwdassern in der Textilindustrie,
besonders mit dem Schwerpunkt der Erniedrigung des Chromgehaltes in den Abwéssern. Der
Teil Luft macht bekannt mit Verfahren zur Erniedrigung der Belastuny der Arbeitsumwelt durch
organische Ldsungsmittel und der Teil Aotélle informiert Ubersichtlich Gber Verfahren zur
Ausnutzung und Liquidation von Abféllen in der Textilindustrie.

B noxaane paccMorpennt 3K0.0rudeckue npofaemMul norpefureabckoi upovsimacnnoctn. On
noapasaeiaen s rpu wacrn — Boaa, Bozayx. Orxoabt. B wacrn Boaa onncasnbl BozmoxkuocTn
TCXHOIOTUUCCKOIO PECHICHUA NOHUACHHUA 3arPA3HeHNA CTOYHBIX BO.1 B TEKCTHALHON HPOMBILIICHIOCTH,
ocofenioe BiUManve y.1e HeTcH HONUACHUI COJICPAAHMA Xpova B crounnix Bojax. B wacru Bosuyx
nokasalisl cnocobl NOMUACHUA 3acopeius Paboueit cpeibl OPraluecKUMHu PACTBOPUTE MU 4ACTL,
OTX0stbl HATAAIHO 3HAKOMUT C BO3MOAHOCTAMN NCHO. 1630BAHAA WM AMKBUIAIMW OT\OI0B B TEKCTUALIO I

NPOMBILINEHNOCTN,

Prednaska sa zaobera ekologickymi problémami spotrebitelského priemyslu. Je rozdelena do
troch ¢asti — voda, vzduch, odpady. Cast voda sa zaobera moZnostami technologického rieSenia
zniZzovania zataZenia odpadovych véd v textiinom priemysle, zvlast s taziskom zniZzovania obsa-
hu chromu v odpadovych vodach. Cast vzduch oboznamuje s postupmi zniZzovania zatazenia
pracovného prostredia organickymi rozpustadlami a éast odpady prehladne informuje o postu-
poch vyuzitia a likvidacie odpadov v textilnom priemysle.

The consumer goods industries influence adversely
the environment and working environment by pro-
ducing effluents and waste and by atmosphere pollu-
tion. Projects focused on reducing pollution of envi-
ronment are being conducted by the VUTCH (Re-
search Institute for Textile Chemistry) — CHEMITEX
spol. sr. 0. The objective of this paper is to show
some possible ways to solve this problem. The
technologies introduced into mills of the consumer
goods industries in the Siovak Republic are descri-
bed in chapters: effluents, atmosphere and wastes.

Effluents

Slovak textile mills produce considerable volumes
of effluents highly contaminated in particular by orga-
nic compounds (surfactants, dyestuffs, sizes, poly-
mer dispersions) and inorganic substances, e.g. by
salts. The mechanical and chemical treatment or
pretreatment of effluents is mostly being carried out

in the mills and final sedimentation takes place in
sewage treatment plants. Four mills discharge the
effluents directly to the sewage treatment plants. Biolo-
gical treatment has not been introduced into any mill.

It is very difficult to achieve permissible threshold
concentration set for effluents discharged to the
streams. On the assumption that for instance sewa-
ge treatment plant inflow has BOD; cca 200 mg I the
industrial effluents would have to undergo treatment
with 96 % efficiency to achieve residual BOD;value
8 mg I"' and it is practically impossible. As the effi-
ciency of mechanically-chemical sewage treatment
plants is some 50 % it is necessary to carry out fi-
nal biological treatment of the effluents.

Field tests with biological treatment of the effluents
from a knitting mill with daily discharge cca 1 100
m® of effluents confirmed that this method helps to
reduce significantly loading of the effluents (CODg,
by 80 %, BOD; by 70 %, oil substances by 76 %).
However the residual loading is still quite high —
BOD; 50 mg I!, COD,, 80 mg I
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Another problematic component of the effluents
from textile industry are heavy metals. Dyestuffs
containing chromium are being applied in woollen
mills to dye wool. It causes problems in biological
treatment of the effluents because sludge with a high
content of chromium arises. This element occurs in
two forms (Cr** and Cr®") in the effluents, Cr®* shows
dangerous carcinogenic effect and its content in the
dischaged effluents is strictly limited (up to 0.1
mg I7).

A problem of chromium removal from the effluents
was solved for a wollen mill with daily discharge 100
m® of effluents from wool dyeing. The average con-
tent of chromium after accumulation of water was
20 mg I, while the threshold concentration of chro-
mium set for effluents discharged to sewage treat-
ment plant is 2 mg I”".

Several technologies for reduction of chromium
content in the effluents were checked (clarification
using FeSO, + Ca(OH),, precipitation in alkaline me-
dium to Cr(OH); after reduction of Cr® tc Cr*, ion
exchanger technolgies).

The most suitable alternative proved to be captu-
re of chromium using ion exchanger technolgy with
combination of anion exchanger + chelating cation
exchanger. The efficiency of treatment exceeded
90 %. The eluate obtained after regeneration of co-
lumns was processed in two variants:

a) preparation of solution of (CrO,)* or (Cr,0,)*

and its reuse in dye baths

b) precipitation of insoluble Cr(OH); after reduction
and reuse of this chromium containing raw material
in metallic chromium manufacture.

The technology involves high investment expendi-
tures but the threshold concentration of chromium
set for effluents that are to be discharged to sewa-
ge treatment plant can be achieved with low opera-
ting expenses.

Atmosphere

The consumer goods industries pollute atmosphere
considerably. As a consequence of more stringent
legislation concerning environmental pollution, envi-
ronmentally acceptable alternative processing routes
with reduced emissions are increasingly demanded.
Projects conducted by VUTCH-CHEMITEX, spol.
s r.o. focused especially on volatile organic solvents
applied particularly in tanning, furniture and rubber
industries. The solvent vapours arising in technologi-
cal processes e.g. during drying escape to atmosphe-
re, cause environmental pollution and economic waste.

A method for purification of exhaust air polluted by
organic solvents was selected from several techni-
cal possibilities. It consists in adsorption of solvent
vapours on a solid adsorbent and subsequent reco-
very of intercepted solvent. The route is substantially
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as follows: polluted air is being cooled and led to an
adsorber filled with solid adsorbent intercepting the
solvent vapours. An automatic device switches the
air flow over to another adsorber after saturation of
the adsorbent layer and the saturated adsorber is
being desorbed by counterflowing water vapour. The
organic layer is being separated after condensation
in next stage and water phase is in dependence on
content of residual solvents either being dischaged
to a sewage treatment plant or it undergoes further
treatments.

This procedure was suggested to capture and re-
cover technical petrol in rubber and tanning mills and
mixed solvents (thinners) in furniture factories. The
procedure allows to capture min. 95 % of solvent va-
pours and exhaust air. It enables to recover 65—80 %
of adsorbed solvents. The method is acceptable from
environmental and economical point of view.

Wastes

Textile industry produces considerable volumes of
different ;y)aes of waste owing to bulk deliveries of
material necessary to ensure requested output. The
manufacturers have to comply with environmental le-
gislation and consider ecological aspects of waste
management. A law establishes the basic hierarchy
of waste handling minimization, optimal recovery and
environmentally acceptable disposal of non-utilizable
waste.

Reusable textile production waste of fair quality is
being recycled in textile mills of the Slovak Republic.
Some easy to fiberize types of textile waste are be-
ing processed in a separate plant and they are be-
ing reused in various ranges of industrial nonwovens,
e.g. melioration filters, geotextiles designed for con-
struction of wood and agricultural roads, insulation
wadding materials and pipeline insulation casings,
sandwich boards for furniture industry. A variety of
other types of products is being developed and ma-
nufactured in compliance with market requirements.
Another waste recovery facility fiberizes especially
trimmings from knitted fabrics. The secondary raw
materials are being used in yarn manufacture.

Hard to fiberize wastes e.g. those from synthetic
and blended fabrics and various types of composite
materials containing plastics are being recovered too.
KEMAFIL technology has been installed to manu-
facture insulating ropes designed for building indus-
try from waste in the form of bands e.g. selvedge
trims of various composite textile materials.

We have developed in fact a non-waste technolo-
gical process to manufacture resilient sound-absorb-
ing and heat-insulating materials in the frame of
a project focused on problems of PU-containing
composite materials.



Technologies of non-textile processing of pretrea-
ted textile secondary raw materials have been
investigated. The pretreated waste is being used in
concrete and cement mixtures, in rubber products,
insulation boards and in brick manufacture.

A biotechnological process of textile waste reco-
very has been introduced. Short fibre cotton waste
is being processed using biotechnology into
a substrate to grow oyster fungus for food purposes.
The productivity and quality of the fungus regarding
content of heavy metals is better than that of fun-
gus grown on wood or straw.

However a suksiantial quantity of textile wastes
remains to be disposed. Strict pollution abatement
regulations are valid both for incineration and for
dumping. :

Process of thermal disposal of non-recyclable
waste is being applied increasingly lately, but dum-
ping prevails for present because of economical rea-
sons. Schiest’s HOVAL-MULTIZON system con-
forming with new environmental legislation is wide-
spread in the Slovak Repubilic.

Besides process waste typical for textile manu-
facture, wastes designated in the Waste categoriza-
tion valid in the Slovak Republic as special and ha-
zardous arise in the textile industry too. Sludges from
dry cleaning of textile materials containing perchlo-
roethylene, sludges from dyehouses, residues of fi-
nishing agents etc. belong here. Wastes containing
formaldehyde do not occur in fact; the hazardous

agents had been step by step replaced by those with
reduced content of formaldehyde or by those on
another chemical base. Sludges from chemical treat-
ment containing chlorinated hydrocarbons are being
recovered by vacuum distiflation and the distilla-
tion residues are being incinerated in an envi-
ronmentally friendly multistage process. There are
efforts to change to equivalent solvent-free agents
here too. .

A questionable category of wastes arising in texti-
le industry, especially regarding quantity, are sludges
from sewage treatment plants. The sludges contai-
ning no heavy metals are being composted. We ha-
ve introduced a technoloogy for recovery of chemi-
cal sludge and its recycling in clarification process
into textile mills where production of sludges did not
exceed 600 t/year.

It is evident that disposal of many types of waste
arising in the Slovak textile industry has been solved
satisfactorily. However it is necessary to control the
disposal, search for further possibilities of waste re-
covery and new suitable ways of waste disposal. In
this respect it will be desirable to solve completely
many problems of landfill construction and operation
and to increase capacity of waste incineration plants.

Reviewed by Mr. V. Missbach, VUTCH-CHEMITEX Ltd. Zilina,
Slovak Republic '

The article was presented as a paper at Ekotextil '94 Confe-
rence held in Sulejow (Poland) on September 22nd—23rd, 1994.

RiesSenie znizovania zatazenia odpadovych véd, ovzdusia
a recyklacia a ekologicka likvidacia odpadov
v spotrebnom priemysle Slovenskej republiky

Jergus§, P., Dubnicka, A.

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

Spotrebny priemysel prispieva svojim negativnym
podielom do Zivotného aj pracovného prostredia pro-
dukciou odpadovych vod, znecistovanim ovzdusia aj
tvorbou odpadov. RieSenie problematiky zniZovania
ekologického zatazenia je v centre zaujmu nasho
pracoviska. Niektoré moznosti rieSenia, ktoré su ap-
likované v podnikoch spotrebného priemysiu v SR
uvadzame v ¢leneni — odpadové vody, ovzdusie
a odpady.

Odpadové vody

Textilné podniky v Slovenskej republike produku-
ju znaéné mnozstva odpadovych vod, ktoré su vy-

soko zatazené predovSetkym organickymi latkami
(tenzidy, farbiva, Slichty, disperzie polymérov), ale
aj anorganickymi latkami, predovsetkym solami.
VAacsina podnikov ma zavedené vlastné mechanicko-
chemické Cistenie, resp. predCistenie odpadovych
vod, ktoré sa dalej docCistuji na mestskych
Cistiarnach. Styri podniky vypustaju odpadové vody
priamo na mestské Cistiarne, biologicky stupen &iste-
nia nie je zavedeny v ziadnom podniku. Dosiahnu-
tie poZadovanych limitov znecistenia pre vypustanie
do vodnych tokov je velmi obtiazne, napriklad vy-
Cistenie priemyselnych odpadovych vod na zvysko-
vi hodnotu BKS; 8 mg I, ked pritok na Gistiaren
ma BSK; cca 200 mg |7 predpoklada dosiahnut
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ucinnost Cistenia 96 %, €o je prakticky nerealne. Je
nevyhnutné docistovat odpadové vody na biologic-
kom stupni, kedze ucinnost mechanicko—chemickych
¢istiarni odpadovych véd je okolo 50 %.

Dal$ou problematickou zloZkou v odpadovych vo-
dach textiiného priemysiu su tfazké kovy. Vo vinar-
skych podnikoch sa pouzivaju pre farbenie viny farbi-
va s obsahom chrému, ¢o spdsobuje problémy pri
biologickom ¢isteni odpadovych véd, kedy vznika kal
s vysokym obsahom chromu. Tento sa vyskytuje
v odpadovych vodach v dvoch formach (Cr®*, Cr®"),
pricom Cr®" javi nebezpeé&né karcinogénne vlastnosti
a jeho obsah vo vypustanych vodach je prisne limi-
tovany (pod 0,1 mg I'").

Problém odstranenia chrému z odpadovych vad bol
rieSeny pre vinarsky podnik s dennou produkciou 100
m? odpadovej vody z farbenia viny. Priemerny obsah
chrému po akumulécii véd bol 20 mg I”", pre vypusta-
nie na mestsku Cistiaren bol stanoveny limit 2 mg I

Boli overené viaceré technoldgie znizenia obsahu
chrému v odpadovej vode (Cirenie pomocou
FeSO, + Ca(OH),, zrazanie v alkalickom prostredi na
Cr(OH), po predchadzajticej redukcii Cr®" na Cr",
ionexove technolégie).

Ovzdusie

Spotrebny priemysel patri medzi vyznamnych zne-
Cistovatelov ovzdus$ia a sprisiiujlce sa legislativhe
poziadavky nutia podniky produkujuce znecistujlice
latky hladat spdsoby, ako znizit emisie tychto latok
do ovzdusia. Pozornost vyskumnych pracovnikov
VUTCH-CHEMITEX spol. s r. 0. Zilina bola venova-
né hlavne prchavym organickym rozpustadlam, ktore
sa v Sirokej miere vyuzivaju v koziarskom, nabyt-
karskom a gumarenskom priemysle. Pary rozpusta-
diel vznikajuce pri technologickych procesoch, hlavne
pri suSeni, unikaju do volného ovzdusia, vznikaju
ekologické Skody a ekonomické straty.

Z viacerych technickych moznosti istenia odpa-
dového vzduchu znecisteného organickymi rozpus-
tadlami bol navrhnuty spdsob adsorpcie par rozpus-
tadla na pevnom adsorbente s naslednou regenera-
ciou zachyteného rozpustadia.

Uvedeny postup bol vyrieSeny pre zachytavanie
a regeneraciu technického benzinu v gumarenskych
a koziarskych zavodoch a zmesnych rozpustadiel
(riedidiel farieb) v nabytkdrskych zavodoch. Postup
zabezpecuje zachytavanie min. 95 % pdr rozpusta-
diel a odpadového vzduchu a néslednou regenera-
ciou sa ziska 65—80 % adsorbovanych rozpustadiel,
¢im sa popri zlep$eni Zivotného prostredia dosahu-
ju aj vyznamné ekonomické efekty.

Odpady
Vysporiadat sa s tymto problémom uréuje dnes
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producentom zakon, ktory tiez zdéraznuje ekologic-
ky aspekt hospodarenia s odpadmi a uréuje zakladnu
hierarchiu nakladania s odpadmi — minimalizacia
vzniku, optimalna recyklacia a u odpadov, ktoré nie
je mozné vyuzit, likvidacia ekologicky najsetrnejSim
spbsobom.

V textilnych podnikoch v Slovenskej republike je
prakticky recyklaciou vyrieSené vyuzitie kvalitnej
odpadovej textilnej suroviny z prvovyroby, ¢iastocne
sa podarilo riesit realizaciou spracovatelskej kapa-
city v samostatnom zavode vyuzitie rozvlaknitelnych
druhov textilnych odpadov do réznych sortimentov
netkanych textilii pre technické aplikacie. Jednéa sa
o melioraéné filtre, geotextilie pre oblast vystavby
iesnych a polnohospodarskych ciest, izolacné vyplne
a puzdra pre izolaciu potrubi, sendviCove vyplne pre
nabytkarsky priemysel a v sulade s potrebami trhu
prebieha dalsi vyvoj a realizacia novych sortimentov.
Realizuje sa tiez dalSia kapacita pre rozvlaknova-
nie najma pletiarskych odstrizkov s moznostou na-
sledného vyuzitia druhotnych surovin do priadzi.

Postupne sa realizuje tiez vyuzivanie tazkoroz-
vlaknitelnych odpadov, medzi ktoré patria najma syn-
tetické a zmesné druhy textilii, ako aj rézne druhy
kompozitov obsahujuce plasty.

Technologiou KEMAFIL, ktorou sa realizuje vyro-
ba tesniacich povrazov pre stavebnictvo, sa spra-
covavaju pasové odpady-orezy okrajov réznych kom-
pozitnych textilii.

Prinosom pre rieSenie problematiky kompozitnych
materidlov s obsahom PU je tiez prakticky bezodpa-
dova technologia vyroby pruznych akustickych a te-
pelnoizolatnych materialov, ktora je vysledkom
nasho vyskumu. Vyskumne boli overené tiez techno-
I6gie netextiiného spracovania predupravenych
textilnych druhotnych surovin v beténovych a ce-
mentovych zmesiach, v gumarenskych vyrobkoch,
v izolaénych doskach a v tehliarskej vyrobe.

Pri rieSeni problematiky spatného vyuzitia textiinych
odpadov bol aplikovany tiez proces biotechnoldgie.
Prikladom je biotechnologické spracovanie kratkovla-
kenného bavineného odpadu ako substrat pre pesto-
vanie hlivy ustricovej pre potravinarske ucely. Vy-
taznost plodnic a ich kvalita najmé z hladiska obsa-
hu tazkych kovov su priaznivejsie ako pri pestovani
na dreve prip. na slame.

Znacny podiel textilnych odpadov vSak aj nadalej
zostava predmetom nutnej likvidacie, kde platia strikt-
né legislativne predpisy tak pre oblast spalovania ako
aj skladkovania.

Okrem odpadov, charakteristickych pre textilnu vy-
robu, vyskytuju sa v procese vyroby textilii tiez od-
pady, z ktorych mnohé su podla Kategorizacie odpa-
dov platnej v SR zaradené v kategorii zvlastnych
a nebezpeénych odpadov. Jedna sa najméa o kaly
z chemického Cistenia textilii s obsahom perchlére-
tylénu, kaly z farbiarni textilu, zvySky upravarenskych



pripravkov a pod. Odpady s obsahom formaldehydu
sa prakticky nevyskytuju, postupne boli nahradzané
pripravkami so znizenym obsahom formaldehydu
resp. pripravkami na inej chemickej baze. Kaly
z chemického Cistenia s obsahom chlérovanych uhlo-
vodikov su regenerované vakuovou destilaciou
a destilacné zvysky su likvidované ekologickym viac-
stupriovym spalovanim. Tu v3ak tiez su snahy pre-
chadzat na rovnocenné bezrozpustadlové pripravky.

Problematickl skupinu odpadov v textilnom prie-
mysle, najma z hladiska kvantity, predstavuju kaly
z COV (Gistiarni odpadovych vdd). Cast kalov, kto-
ra nie je kontaminovana tazkymi kovmi, je vyuziva-
na pri tvorbe kompostov. Prinosom pre rieSebnie tejto

skupiny odpadov je tiez technoldgia recyklacie che-
mického kalu spéat do C&iriaceho procesu, ktord sme
realizovali v textilnych podnikoch, kde produkcia ka-
lov nepresahovala 600 t ro¢ne.

Z uvedeného je zrejmé, ze mnohé skupiny odpa-
dov, ktoré produkuje slovensky textilny priemysel boli
uz uspokojivo vyrieSené. No u mnohych je nutné re-
vidovat nakladanie s nimi a dalej hladat moznosti ich
pripadného vyuzitia, ¢i najvhodnejSieho spdsobu likvi-
dacie. V tomto smere je potrebné mnohé doriesit
najmé pri budovani a prevadzkovani skladok ako aj
dalSich kapacit pre spalovanie.

Uvedeny ¢lanok odznel ako prednaska na konferencii Ekotextil
'94, Sulejow (Polsko) v diioch 22.—23. 10. 1994,

MODIFICATION OF SELECTED NATURAL POLYMERS

Struszczyk, H.

Institute of Chemical Fibres, M. C. Sklodowska Str. 19/27, 90-570 Lodz, Poland

Maodification on natural polymer is a one of fundamental research and development directions
in the Institute of Chemical Fibres in Lodz. The research team dealing with fundamental as well
as useful studies, is carried out intensive research for practical applications of results specially
on cellulose carbamate as well as microcrystalline chitosan.

Modifikacia prirodnych polymérov je jednym zo zékladnych vyskumnych a rozvojovych smerov
v Ustave chemickych vlakien v Lodzi. Vyskumni pracovnici, ktori sa zaoberaju so zakladnym a apli-
kovanym vyskumom, intenzivne pracuju na praktickych aplikaciach vysledkov, Specidine na proble-
matike karbamatu celuldzy pre vldkna a problematike mikrokrystalického chitozanu.

Introduction

A deficiency of new materials, specially crude oil
and black coal, concerned mainly with graduated ex-
haustion of their sources as well as production costs
is an essential threat for development of the socie-
ty. The naturally biosynthesed products, specially
biomass as well as marine organisms, are one of
the insufficiently still utilized by correct way rene-
wable raw materials. The biomass generated during
a plant biosynthesis is the yearly renewable source
which seems to be soon the alternative raw mate-
rials source, specially for chemical industry. The na-
tural polymers, specially polysaccharides and lignin,
are the main components of biomass. The marine
organisms are a second, unusually important rene-

wable sources. They provide, except of protein, also -

several other valuable polymeric new materials
among other chitin, chitosan and collagen.

Other important matter seems to be a utilization of
the by products containing natural polymers such as
cellulose, lignin and polyaminosaccharides. The addi-
tional aspect of above by-product processing is con-
nected with reduction of environmental hazards.

The research team of the Institute of Chemical
Fibres, Lodz, Poland under author supervising since
1988 is dealing with processing, modification and
applications of natural polymers [1—20], in particu-
lar with:

— cellulose

— lignin

— polyaminosaccharides, specially chitin and chi-
tosan

— starch
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— alginates
— collagen.

The scientific property confirmed by several pa-
pers, patents as well as practical applications attains
avowal, also international. This is also a base for
existence of definite “scientific school” in the field of
natural polymers and their modification where, ex-
cept of scientific, research and technical attainments,
the scientific degrees are also conquered. The
confirmation of domestic as well as international po-
sition of Institute of Chemical Fibres at a field of na-
tural polymers is also, except of several publication,
distinquised amony other by Gold and Silver Medals
for manufacture of cellulose carbamate as well as
microcrystalline chitosan, participation at the boards
of domestic as well as internationa!l scientific socie-
ties dealing with natural polymers such as European
Chitin Saciety or Polish Chitin Society as well as nu-
merous international cooperations and realization of
international joint research projects.

The aim of this paper is to describe of selected
natural polymers modifications, specially cellulose
and chitosan realized in the Institute of Chemical
Fibres.

Modification of cellulose

The wide range of cellulose modification possibili-
ties, both chemical as well as physical-chemical, has
been enlarged by its biotransformation in the last
years [21—22].

Two alternative methods for manufacture of cellu-
losic fibres without use of carbon disulfide are pre-
sently discussed among several directions for cellu-
lose modification realized by the author [1—22], e.g.
— manufacture of fiber—grade cellulose carbamate

(1, 9—10, 23—27]
— manufacture of direct soluble cellulose of
CELSOL type [22—23, 28—31]

Cellulose fibres remain an important new materials
for textile and sanitary product industries. The visco-
se fibres, representing about 90 % of total cellulose
fibre, are still valuable raw materials for several appli-
cations. Cellulose, the starting material for viscose
fibres, is the most common and abundant natural po-
lymer. However the viscose process is areal bur-
den for the environment and the operating person-
nel. Environmental protection is imposing ever more
strict regulations and limitations on the emissions of
carbon disulfide and sulfur hydrogen as weli as the
effluents from viscose factories. To cope, with the
restrictions producers of viscose fibres have
either to spend a lot of money on installing equip-
ment to absorb the undesired by-products or to
curtail or even lay down the production. The cost of
environment production in the viscose industry plays
an increasing role as an economy factor.
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The alternative methods for manufacture of cellu-
lose fibres [1, 32—34] having presently practical or
potential significance are presented on following
scheme

ALTERNATIVE METHODS
FOR MANUFACTURE OF
CELLULOSE FIBRES

=
[ 1
CELLULOSE CELLULOSE
DERIVATIVES SOLVENTS
1. Cellulose 1. Organic—NNMO(TENCEL)
carbamate 2. Inorganic—NaOH(CELSOL)

Basing on the several factors the cellulose fibres
seem to be manufactured in future using two main
systems:

1) dry—wet spinning (NNMO)
2) wet spinning (cellulose carbamate and/or
CELSOL).

CELLULOSE CARBAMATE

The research group of Finnish company of Neste
Oy in the eightieth has elaborated in a lab scale of
method for manufacture of cellulose fibres basing on
the cellulose carbamate being a product of reaction
of cellulose with urea [1, 33]. However a use of Ii-
quid ammonia for the cellulose activation as well as
an iradiation for the cellulose degradation has caused
difficulties for industrial application as well as
suitable foresight high cost of product.

The intensive research for discovery and elabora-
tion of modern as well as economical method for ma-
nufacture of fiber—and foil grade cellulose carbama-
te has been started at the Institute of Chemical
Fibres since 1988. As a final result of research sta-
ge [23-27] the code technology for manufacture of
cellulose carbamate in reaction of urea with cellulo-
se activated by selected chemical activators with uti-
lization of most existing viscose method equipment
was elaborated. This technology was introduced to
practical application with a pilot—production scale with
capacity of 100t/y at ZCH “VISCOPLAST”, Wroclaw,
Poland. Some properties of Polish cellulose carba-
mate predisposed for manufacture of fibres and foil
are presented in Table 1.

Polish cellulose carbamate, presently avaiable in
suitable quantites to realization of trials for its practi-
cal applications, is characterized by several advanta-
ges such as: :

— it is well suited for preparing good spinning so-
lutions with clogging value of Kw in a range of
10—50

— celiulose carbamate solutions are stable at
temperature of 0 °C min. up to 120 h



— as high as 10 wt % concentration of a-cellulose
in the spinning solution is obtainable
— it is very well blended with a viscose for prepa-
ring stable and good spinning solutions.
Cellulose carbamate obtained according techno-
logy D is excellent raw material for manufacture of
several products according to a follows scheme:

CELLULOSE CARBAMATE

!
[ I I ]

Fibres Foil High_ sorption Technical
fibres products

Some properties of fibres made from cellulose
carbamate are presented in Table 2.

The cellulose carbamate seems to be solution to
solve the environmental difficulties at the viscose
mills to exchange of present technology for the new
wet spinning technique with utilization of the most
existing equipment. The cellulose carbamate techni-
que allows also for safety gradual transition from
viscose technology.

should solve several difficulties issued with applica-
tion of other alternative technologies of cellulose fi-
bre manufacture such as organic solvent regenera-
tion or necessity for preparation of cellulose deriva-
tives. The biotransformation of cellulose is a base
of method for manufacture of direct soluble cellulo-
se elaborated at Institute of Chemical Fibres, Lodz,
Poland and Tampere University of Technology, Fin-
land. This process is basing on utilization of speci-
fic action of cellulolytic enzyme complex from the
Aspergillus niger ITB type on a cellulose with its
suitable activation and degradation. The suitable
weakening the second rank connexions, specially
hydrogen bond energy, between polymer macromo-
lecules is carried on manufacture of product soluble
in the aqueous sodium hydroxide [22, 29, 31]. An
application of selected cellulolytic enzyme complex with
modern utilization of mechanical pretreatment allows
to obtain of cellulose under CELSOL code characteri-
zed by properties described in Tables 3 and 4.

It can be concluded basing on the results pre-
sented in Tables 3—4 that the cellulose pulp pre-
treatment plays an important role for useful properties
of CELSOL cellulose. This phenomenon is concerned
with development of intrinsic surface of cellulose

Table 1. Some properties of Polish cellulose carbamate affecting on improvement of enzyme action.
P P
roperty arameter Table 3. Some properties of CELSOL cellulose by GPC method
Form fibreous
Colour white to light beige CELSOL cellulose properties
Cellulose Treatment — —
N c'ontent, % 2.0—3.0 pulp type type M, M, o
gW o 10—50 x 104 % 104
lubility in 9 % NaOH d with ti
ato—ugl it(%l in 9 % Na very goo Orv_ll_goor/lcentra ion Excall — h 225 }gég ji
Solution stability min. up to 120 h emn§§n';. 2:02 8:81 44
at0°C mech. + enzym.  1.68 6.48 3.8
Stability of solid stable Swiecie - 3.26 10.11 3.1
cellulose carbamate mech. 2.33 8.75 3.6
enzym. 2.69 9.30 3.5
mech.+ enzym. 1.72 5.72 3.3
Table 2. Some properties of fibres made from Polish cellulo- a— polydispersity.
se carbamate
Table 4. Estimation of CELSOL cellulose solutions*
Property Parameter
Titre, dtex 1.5—2.0 CELSOL solution properties,
Tenacity, cNjtex 15—22 - . degrees. -
L . Cellulose with mechanical without mechanical
oop tenacity, cNftex 3.5—55 pulp type pretreatment pretreatment
Elongation, % 16_223 sol. spin. trans. sol. spin. trans.
N content, % 1.0—1.2
0.3—0.5 Excell 3.0 3.0 3.0 1.5 1.0 2.0

a — cellulose carbamate, b — cellulose.

DIRECT SOLUBLE CELLULOSE OF CELSOL

The direct dissolving of cellulose in the aqueous
alkalines seems to be attractive and perspective so-
lution for processing of cellulose into fibres, foil as
well as other products [21—22, 28—31]. This method

Swiecie 3.0 4.0 3.0 2.0 1.5 2.0

sol. — solubility, spin. — spinnability, trans. — solution transpa-
rency, degree — (0—5), x — 3.5 wt % CELSOL cellulose in

9 % NaOH.

CELSOL method utilizing enzymatic biotransforma-
tion of cellulose allows to manufacture of cellulose
pulp direct soluble in the aqueous sodium hydroxi-
de solution. Alkaline solutions of CELSOL pulps ba-
sed specially on the Fibrenier and Riocel cellulose
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are characterized by well spinnability and stability.
Discussed method being presently on a stage of
intensive research can be soon in competition with
well-known other alternative technologies for manu-
facture of cellulose fibres.

MODIFICATION OF CELLULOSE

Chitosan, poly(2-deoxy-2-amino-f3, p-glucose), ba-
sing on its specific properties specially chemical, mo-
lecular, super-molecular and biological, is a great
example for natural polymer with a wide range of
application {35]. This polymer is a deacetylation pro-
duct of chitin, poly(2-deoxy-2-acetylamino-, p-glu-
cose) existing in the shells of organisms, specially
marine type [35]. These polymers, presently manu-
factured with a scale of 3000 t/year are on a deve-
lopment stage comparable to carboxymethyicellulo-
se tenth years ago.

The physical-chemical modification of chitosan,
specially for manufacture of microcrystalline chito-
san [21, 36—37], seems to be most interesting ac-
cording to the changes for polymer molecular and
super-molecular properties.

The manufacture of microcrystalline chitosan,
discovered by the author [21, 36-—38], is basing on
several phenomena, both physical-chemical as well
as chemical, such as neutralization, coagulation and
aggregation of aminoglucose macromolecules.

Microcrystalline chitosan (MCCh), presently deve-
loped by the Finnish company of Novasso Oy,
Tampere with a close cooperation of Institute of Che-
mical Fibres, exists in two forms: as a dispersion and
powder. Some properties of these types of micro-
crastalline chitosan are described in Table 5.

Microcrystalline chitosan is characterized by se-
veral valuable useful properties such as:

— high water retention value (WRV)

— film-forming behaviour directly from dispersion

— high adhesivity

— controlled bioactivity

— controlled biodegradability

— biocompatibility

— non-toxicity

— high stability of dispersion

— high miscibility

— high chemical reactivity

— high sorption and chelating behaviour.

Microcrystalline chitosan can be used instead of
standard chitosan with its practical as well as eco-
nomical advantages or in the new applications whe-
re a standard chitosan can not be used. Microcrystal-
line chitosan is characterized by the most important
properties of standard chitosan with much higher
bioactivity, biodegradation ability as well as direct
film-forming behaviour (Table 6).
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Table 5. Some properties of microcrystalline chitosan (3.39)

) MCCh form
Properties Aqueous dispersion Powder
Colour white to 1. yellow white to 1. yellow
Polymer content, % 3—4 90—95
M, 0.5—5 - 10° 10°—10°
WRV, % 800—5000 200—1000
Deacetylation 60—80 > 35
degree, %

Crystallinity - max. 95
index, %

pH >7.0 6.5—7.0
Particle 1—50 0.1—1000

dimension, pym

Table 6. Comparison of some properties of microcrystalline chi-
tosan and standard chitosan

Property MCCh Standard chitosan
Form dispersion of powder flakes or powder
Film-forming directly from liquid none (only from
ability dispersion acidic solution)
WRV, % 500—5000 max. 150
E, kJ mol™ 20—25 10—15
Adhesivity very good from none (only from

dispersion acidic solution)

Miscibility very good none

Solvent exchange very good slight

Sorption and very good good

chelating

Dispersion very good none

stability

Bioactivity very good? good
Biodegradability very good? good

* — soluble chitosan salts, a — controlled by MCCh structure.

Effect of enzymatic degradation on average mole-
cular weight of chitosan is presented in Table 7.

Table 7. Enzymatic degradation of different chitosan types

Chitosan Enzyme M,, after (days)
type concentration®
ug ml™ 0 3 7 13
50 167 116 109 063
MCCh 100 167 099 082 050
50 316 216 1.82 187
Standard 100 316 138 148 156

a — lysozyme.

Microcrystalline chitosan basing on its special pro-
perties can be applied at several fields [3, 11—12,
16—19, 41—47] such as:

1. Medicine
— wound healing dressings
— controlled release carriers
— antibacterial agent



2. Agriculture
— pro-ecological plant protection agent
— controlied release carrier
— seed incrustating agent
3. Textile industry
— impregnation agent
— antimicrobial agent
4. Chemical fibres industry
— modyfing additive
5. Environment protection
— waste waters treatment
— drinking water treatment
6. Biotechnology
7. Cosmetic industry

SUM UP

Modification of natural polymer is a one of funda-
mental research and development directions in the
Institute of Chemical Fibres. The research team,
dealing with fundamental as well as useful studies,
is carried out intensive research for practical appli-
cations of results, specially on cellulose carbamate
as well as microcrystaliine chitosan.

institute of Chemical Fibres is realized research
for fundamental science and utilization of chitosan
and microcrystalline chitosan. The pilot instalation
constructed on a base of own original technology for
processing of shrimp shells was tested at Batsfjérd,
North Norway.
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Z VEDECKOVYSKUMNYCH A VYVOJOVYCH PRACOVISK

Zmena pravnej subjektivity vo Vyskumnom ustave
textilnej chémie Zilina

Capekova, V.

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

Rozhodnutim ministra hospodarstva SR ¢. 153 zo
dna 17. 8. 1994 bol diiom 31. 8. 1994 zruseny bez
likvidacie Vyskumny ustav textilnej chémie, Statny
podnik Zilina a jeho majetok, zavazky, prava a po-
vinnosti v zmysle zmluvy o predaji €asti podniku €.
393/94 uzatvorenej s FNM SR presili v celom rozsa-
hu na VUTCH-CHEMITEX spol. s r. o. Zilina.

V ramci spoloénosti VUTCH-CHEMITEX spol. s 1.
o. Zilina zostava aj dalej organizacne zaclenena $ta-
tom akreditovana Statna skuSobna SKTC-119.

Novy pravny subjekt, VUTCH-CHEMITEX spol. s .
0. Zilina aj po transformacii a privatizacii predstavu-
je na Slovensku ojedinell sustredenu kapacitu, kto-
rej hlavna néapln predstavuje aplikovany vyskum a vy-
voj v nasledovnych oblastiach:
® vyskum, vyvoj a aplikacia novych textilnych

technoldgii a textiinych pomocnych pripravkov
(TPP) pre zoSlachtovanie textilii

® vyvoj technologii vyroby novych textiinych vyrobkov,
najma z oblasti technickych a bytovych textilii

@ rieSenie ekologickych problémov vo vyrobnych
podnikoch fahkého priemyslu, hlavne v oblasti zni-
Zenia zataZenia odpadovych véd, prostredia che-
mickymi Skodlivinami, ekologicke;j likvidacie odpa-
dov a pod.

@ vyvoj laboratornej pristrojovej techniky, vyvoj pro-
totypovych zariadeni pre tepelné a chemické
priestorové tvarovanie textilii, vyvoj a vyroba v ob-
lasti ekologického strojarenstva

VUTCH-CHEMITEX spol. s r. 0. Zilina vyraba a pre-
dava:
@ textiiné pomocné pripravky s ochrannou znamkou
TECHAZIL®
@ technické textilie
— geotextilie
— vyplnkové a calunické rina
— zvukovo a tepelne izolaéné textilie
— tieniace a ochranné textilie
— agrotexiilie
— filtracné textilie
— antistatické a vodive textilie
— ochranné odevy
@ Specialne vyrobky
— vaodivé plnidla, bakteriostatické plnidia,
vodivé tmely
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@ strojné zariadenia pre textilny priemysel
— stroj na priestorové tvarovanie textilii
— zariadenie na vyrobu tvarovaného
izolatného puzdra
— stroj na vyrobu brmbolcov
® S3pecialne skusobné zariadenia
— pristroj na meranie hydraulickych
veli¢in geotextilii
— pristroj na stanovenie deformacii
technickych textilii
— pristroj na stanovenie odolnosti voci
prierazu
® ekologické zariadenia
— koalescenény odlu¢ovac olejovych
ropnych latok
— tlakovy odvodiiovag organickych
kalov

VUTCH-CHEMITEX spol. sr. 0. Zilina — Statna
skuSobna SKTC-119 a §tatom akreditované skuSob-
né laboratérium ma opravnenie pre vykon:
® povinného hodnotenia pracich prostriedkov, bez-
pecnostnych lan, zachrannych pasov a banskych
lutni

® nepovinného hodnotenia, schvalovania a certifi-
kacie pre vsetky druhy odevnych, bytovych
a technickych textilii, ako i hodnotenie kolo-
ristickych a antibakterialnych viastnosti, proti-
plesnovej a antibakterialnej ucinnosti vyrobkov

® rozborov plynnych, kvapalnych a tuhych priemy-
selnych odpadov a Skodlivin

@ povinnu certifikaciu textilii pouzivanych pre inte-
riéry stavieb a ich vybavenie

Z oblasti sluzieb zostava zachovana a roz§iruje sa

ponuka na nasiedovné oblasti:

® vedecko-technické informacie z oblasti textilu
a textilnej chémie

@ priemyselno-pravna a normaliza¢na ¢éinnost v ob-
lasti predmetu podnikania

@ expertizna a posudkova cinnost v oblasti spalo-
vania odpadov, analyz spalin a ostatnych pro-
duktov spalovania, podfa zakona ¢&. 309/91

@ pripravuje sa akreditacia vykonu certifikaéného
miesta.

Nastupnicky subjekt zaklada na doterajsich dobrych
kontaktoch s vyrobcami v oblasti textilnej a chemickej
vyroby na Slovensku a oZivuje aktivity v oblasti malo-
tonaznej vyroby, expertiznych, skisobnych sluZieb.



Nové vedeckovyskumné projekty na Katedre viakien
a textilu, Chemickotechnologickej fakulty,
STU v Bratislave

Doc. Ing. Anton Marcingin, CSc.

Katedra vldkien a textilu, Chemickotechnologicka fakulta STU,
Radlinského 9, 812 37 Bratislava

Zaciatkom roku 1994 boli na Vysokych Skolach,
SAV a inych pracoviskach schvalené nové vedecko-
vyskumné projekty a pridelené granty pre obdobie
rokov 1994—1996. Katedra vidkien a textilu nadva-
zuje na tradicie a doterajSie vysledky v sulade so
svetovym trendom v oblasti polymérnej chémie
a technoldgie, v oblasti technoldgie vidkien a textilnej
chémie predlozila tri projekty, ktoré boli odsuhlase-
né vo vedeni fakulty i v pristludnych komisiach. Pred-
pokladame, ze v ramci tychto projektov sa najde
dostatocny priestor pre dalSiu dobrd spolupracu
s vyskumnymi Gstavmi najma s VUCHV Svit, VUTCH
Zilina a podnikmi viakndrenského a textilného prie-
myslu v Slovenskej republike. V niektorych ciastko-
vych dlohach sa rozvija tiez spolupraca so zahra-
niénymi pracoviskami.

Zakladné charakteristiky projektov

1. Nazov projektu: Bioaktivne vlaknité materialy

Veddci projektu: Doc. Ing. Anton Marcincin, CSc.
Vedeckeé ciele projektu: na celt dobu rieSenia —

Syntéza linearnych kopolyamidov a kopolyesterov so
zvySenou degradabilitou.

Syntéza a hodnotenie oligomérnych polymérnych

_ aditiv s reaktivnymi funkénymi skupinami.

Studium procesov pripravy heterofilnych viakien, via-
kien s vysokou povrchovou aktivitou a mikrovla-
kien.

Hodnotenie reologickych vlastnosti viaczlozkovych
tavenin polymérov, deformaénych vlastnosti, elas-
ticity tavenin a viackomponentnych viakien.

Termickd atermomechanicka analyza, oxidacné

_ a biologické odburanie anizotropnych polymérov.

Studium transportnych javov v polymérnych a textil-
nych materidloch (difuzia, sorpéné vlastnosti, se-

. paradné vlastnosti, vodivost a prestup tepla).

Studium parametrov Struktary a vlastnosti inych ma-

. terialov.

Studium fyziologickych vlastnosti viaknitych materia-
lov a materialov pre ekosystémy.

Predpokladany prinos

Navrhovany projekt predstavuje novy pristup
k problematike bioaktivnych viaknitych materidlov, od

ktorého sa oCakava komplexné rieSenie fyziologic-
kych vlastnosti vlakien, ich biologickej aktivity,
kompatibility s biologickym prostredim, oxidaéného
starnutia a biologickej odburatelnosti.

KedzZe sa jednd o velmi naro¢né rieSenie, za pri-
nos bude nutné povazovat kazdé vyznamnejsie zlep-
Senie su€asného stavu pri zachovani zakladnych me-
chanickofyzikalnych a spracovatelskych vlastnosti
vlakien, najma polyamidovych a polyesterovych.

Prinosom prace budu:

Nové kopolyméry PA6 a PET s vy§Sou oxidacnou
a biologickou odburatelnostou.

Noveé typy heterofilnych vidkien na baze zakladnych
vlaknotvornych polymérov v zmesi s kopolymérmi,
polyvinylalkoholom a oligomérnymi reaktivnymi
aditivami so zlepSenymi fyziologickymi vlastnosta-
mi.

Noveé vldkna s antimikrobidlnym a bakteriocidnym
ucinkom.

Vlakna so zvy$enou povrchovou aktivitou, vlakna
prieéne a pozdiZne tvarované so zlepsenymi fy-
ziologickymi vlastnostami a mikrovlaknité mate-
rialy.

Viakna vyfarbitelné novymi technolégiami farbenia.

Nové poznatky z hodnotenia reologickych, transport-
nych, separacnych, termickych a termomecha-
nickych vlastnosti novych typov vlakien, ich morfo-
logickej a povrchovej mikro a makroStruktary.

2. Nazov projektu: Syntéza a Stadium viastnos-
ti novych typov biodegradabilnych tenzidov
a textilnych pomocnych prostriedkov

Veduci projektu: Doc. Ing. Pavol Hodul, CSc.
Vedecke ciele projektu: na celu dobu rieSenia —

Syntéza novych typov biodegradabilnych tenzidov
a textilnych pomocnych prostriedkov, stadium ich

_ vlastnosti.

Studium difuznych procesov TPP vo vidknach a tex-
tilnych materialoch s velkym Specifickym povr-
chom, v roztokoch a disperznych sistavach
zoSlachtovacich kupelov.

Sledovanie procesovoSpecifickych vlastnosti TPP
a ich vplyv na zatazenie odpadovych véd (AOX,
farbivd, preparacné prostriedky, prostriedky pre
Specialne chemické Gpravy textilii).
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Predpokladany prinos

V nadvéznosti na vyskumné prace v uplynulych ro-
koch sa budu syntetizovat tenzidy zo sacharidov ich
parciainou hydrofobizaciou s alkylhalogenidmi, acyl-
chloridmi a oxiranmi s C,—C,,. Bude sa sledovat ich
povrchova aktivita a Uzitkové vlastnosti. Niektoré sa
budu Studovat z pohladu kvapalno-kryStalickych
systémov.

Vyskum bude zamerany na pripravu Specificky
chemicky modifikovanych derivatov zo skupiny po-
lysacharidov typu Skrobu, hlavne B-cyklodextrinu
s vy§8imi alkylovymi reaktantami, ako aj na Studium
komplexov S-cyklodextrinu s aniénovymi, neiénovy-
mi a katiébnovymi tenzidmi.

Tak novosyntetizované latky ako aj komplexy sa
budu sledovat v nadvaznosti na $tadium koloidnych
vlastnosti systémov modelujucich farbiace, deter-
gencné a iné zosfachtovacie kupele.

V rovine inych typov TPP péjde predov3etkym
o ciel prispiet k obmedzeniu pouzivania ropy a rop-
nych ekologicky problematickych latok, vyvojom,
sposobom pripravy ¢i uz novosyntetizovanych, ale-
ba zmesovanych produktov vychadzajuc z poznatkov
0 vzajomnej suvislosti medzi Struktirou — vlast-
nostami a biodegradabilnou odburatelnostou.

Tazisko bude v priprave avivaznych, dispergaé-
nych a preparacénych prostriedkov a ich vplyvu na
termomechanické vlastnosti beznych typov chemic-
kych vlakien profilovanych a $pecialnych.

3. Nazov projektu + grant (spoloény projekt
CHTF + SAV): Ockovanie polyolefinov v tuhom
alebo kvazituhom stave

Veduci projektu: Doc. Ing. Eberhard Borsig, DrSc.
Vedecké ciele projektu: na celd dobu riecenia

a) Navrhnut najucinnejSie oCkovacie systémy (pe-
roxid-monomeér) z hladiska mnozstva naockova-
ného monoméru na iPP resp. PE.

b) Analyzovanie navrhnutych ockovanych polymé-
rov (iPP resp. PE) — separacia produktov oCko-
vania (o¢kovany polymér — neockovany polymér
a homopolymer), pripadne izolovanie nizkomole-
kulovych produktov pouzitim frakcionaénych
a chromatografickych metod.

c¢) Charakterizovanie produktov o¢kovania z hladiska
ich zloZenia vyuzitim spektralnych metéd IC a UV
a stanovenie molekulovych hmotnosti homopoly-
meérov prip. izolovanych nizkomolekulovych pro-
duktov.

d) Urobit teoretické a praktické uzavery o GCinnosti
oCkovania iPP resp. PE
— UdGast iniciatora pri tvorbe nizkomolekulovych

produktov

162

— vypocitat aka ¢ast radikalov sa vyuzila na ini-
ciaciu homopolymerizacie

— navrhndt postup na vypoget G¢innosti inicia-
tora v prenosovej reakcii na polymér

— ziskat konkrétne udaje, ktoré zvyhodnuju
a uviest aj tie, ktoré znevyhodnuji tento spo-
sob o¢kovania polyolefinov oproti tradicnym
postupom.

Predpokladany prinos

Navrhovany projekt predstavuje novy pristup rieSe-
nia problematiky otkovania polyolefinov, od ktoré-
ho sa otakava vyraznejsie zlepSenie doterajsich ne-
vyhod tejto vyznamnej metddy modifikacie polymé-
rov.

Poznanim vplyvu prostredia tuhej resp. kvazi-
tuhej fazy na jednotlivé Ciastkové reakcie by mali
umoznit urcitl kontrolu ich priebehu a tym priaznivé
ovplyvnenie celkovej efektivnosti oCkovacej reakcie.
Nemenej dolezZité sa zda byt odstranenie obvyklej
kvapalnej fazy pri ockovacej reakcii, ktora prakticky
vzdy predstavuje prostredie pre neziaduce konku-
rencné reakcie.

Zameranie ockovacej reakcie na polyolefiny vyply-
va zo sUcasného zaujmu viazat polarne polyméro-
vé retazce na polyolefiny a tak ziskat produkty doé-
lezité pre pripravu polymeérnych zmesi a kompozitov.

Na zaklade doterajsich experimentalnych vysled-
kov siefovania polyolefinov v tuhej faze sme dosli
k nazoru, Ze su vytvorené predpoklady na dosiahnu-
tie urcitého zlepSenia vo vSetkych troch vSeobecne
konStatovanych nevyhod uvedenych v odstavci a).
NaSe predpoklady zlepSenia oCkovacej reakcie sa
zakladaju na nasledujucich uvahach alebo faktoch:
— KedZe vsetky zlozky ockovacieho systému sa bu-

du nachadzat v tuhom polyméri, mozno ocaka-
vat lepsiu ucinnost oc¢kovania z hfadiska mono-
méru a iniciatora ako v pripade, ked monomer
a iniciator sa nachadzaju aj mimo ockovany
polymér napr.: v kvapalnej faze.

— Nie je potrebné pouzit pri oCkovacej reakcii
pomocné média ako su napr. rozpustadia —
odpadaju problémy s ich separaciou.

— KedZe reakcia ockaovania bude prebiehat hlavne
v amorinej faze polyméru pri nizkych teplotach
mala by sa zmiernit degradacia polyméru.

Dalej sa ogakava, ze tymto postupom ockované
polyméry bude mozné vyhodne vyuzit na pripravu
niektorych polymeérovych zmesi, ako je napr. polypro-
pylén—polyamid 6. U vybranych zmesi polymérov
vhodnych na zvlaknovanie mozno predpokiadat do-
siahnutie novych poznatkov o moznostiach zviakno-
vania takychto systémov ako aj mechanickych
a fyzikalnych vlastnostiach.



SYMPOZIA — KONFERENCIE

Chemické vlakna rokovali

Oslavy 60. vyrocia zaloZenia mesta Svit vyvrcholili
v tomto meste ,XIX. Tatranskou konferenciou o
chemickych vlaknach“ s medzinarodnou ucastou,
ktoru usporiadal Vyskumny ustav chemickych vidken
vo Svite.

V drioch 11. a 12. oktdbra rokovalo v svitskom
hoteli Mladost vySe 80 ucastnikov ku 18 odbornym
prednaSkam a 15 posterom z oblasti vyskumu
a vyvoja chemickych vldken, k otazkam ekologie
i skudobnym postupom. Na konferencii odznelo
7 prednasok zahranicnych ucastnikov z Rakuska,
Nemecka, Ukrajiny a Ceskej republiky, svoje postery
predstavili U€astnici z Pofska.

V hlavnom referate riaditel VUCHV pan RNDr.
Du$an Budzak (na obr.) oboznamil u¢astnikov kon-
ferencie s prinosom Ustavu k rozvoju priemyslu
chemickych vlaken v naSej vlasti pocas vyse
40-roCnej existencie tejto vyznamnej vedecko-technic-
kej institacie, i s jej dalSimi zamermi v tejto oblasti.

Konferencia vyvolala mimoriadny zaujem ucast-
nikov o prezentované prace, vyjadreny rozsiahlymi
diskusiami ku kazdej z nich. Spolo¢ensky vyznam
konferencie aj pre podtatransky regién zvyraznila
pritomnost primatora okresného mesta Poprad pana
Ing. Jana Madaca, CSc. i veducich pracovnikov
Ministerstva hospodarstva SR, Slovenskej technicke;
univerzity, riaditelov spolupracujucich podnikov i
vyskumnych ustavov na Slovensku.

Pracovnikov z Vyskumného ustavu chemickych
vlaken mimoriadne tesi to, Ze velmi Uspesne hod-
notenu konferenciu po prvy raz v jej histdrii odborne

i organizaéne zabezpeclili v plnom rozsahu vylu¢ne
vlastnymi prostriedkami.

K odbornému programu konferencie a jeho
zhodnoteniu sa vratime v nasledujucom ¢. 4/94
nasho ¢asopisu.

Ing. Daniel Kello, CSc.
organizacny garant konferencie
foto: Milan Legutky

Uvodny prejav riaditela Vyskumného tUstavu chemickych
vlaken vo Svite pana RNDr. Dusana Budzaka na
XiX. Tatranskej konferencii o chemickych viaknach,
dna 11. oktdbra 1994, Svit.

Vazeni hostia, mili kolegovia, déamy a pani,

rokovania naSich tradi€nych Tatranskych konferen-
cii st vzdy vhodnou prilezitostou ku posudeniu vyz-
namu chemickych viaken v zostave potrieb spolo¢-
nosti. Stale pritom mozno dospiet k zaveru, Ze prave
chemické vlakna umoznuju priamo uspokojovat

viaceré zo zakladnych potrieb ludstva — ich pouzitim
v oSateni ¢i v textilnych vyrobkoch, v pribytkoch chranit
sa pred chladom, az po dalSie. Ak sa k tymto potrebam
prirata stupajuce pouzitie chemickych vlaken v technic-

kych oblastiach, mozno jednoznagne konstatovat, ze

nosnym prvkom spoloenskej potreby a tym aj spolo-
¢enského vyvoja €i pokroku su prave chemické vlakna.
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Pouzitie chemickych vilaken ako suroviny pre
textilny priemysel v sicasnosti znacne prevysSilo
hranicu 50 % z celkovej svetovej spotreby textilnych
vldken. Za predpokladu suéasného trendu rastu
poctu obyvatelstva, koncom storocCia bude na Zemi
cca 7 mid. ludi a toto mnozstvo si vyziada zvySenie
vyroby chemickych viaken zo su€asnych cca 20 mil.
ton na cca 30 mil. ton v r. 2000. Pritom sa spotrebuje
cca 23 mil. ton baviny a cca 2,3 mil. ton viny, ¢o
bude tvorit celkovt spotrebu textilnych vidken na
konci storocia vo vySke cca 55 mil. ton.

Hlavneé oblasti pouzitia chemickych vlaken v tomto
obdobi budu predstavovat oSatenie s 50 %-nym,
bytovy textil so 70 %-nym a technické vyrobky s 90
%-nym podielom.

Vyroba chemickych vlaken mala teda i v doteraj-
Som rozvoji nasho narodného hospodarstva a jeho
ekonomiky mimoriadny vyznam. Chemické vldkna
ovplyviiovali Struktdru textilnych i technickych vyrob-
kov aplikovanych v rozliénych oblastiach najmé
textilu, dopravy, spracovania gumy, polfnohospo-
déarstva, stavebnictva, strojarenstva i inych. Nemali
za ulohu nahradzovat vlakna prirodné, ktorych je
u nas nedostatok, ale mali pokryt zvySenu spotrebu
textilii a zabezpecit splnenie vys8Sich narokov na
vlastnosti najma technickych vyrobkov.

V oblasti odievania v kombinacii s prirodnymi

vlaknami umoznuju zhotovovat vyrobky, ktoré
z hiadiska komfortu a fyziolégie odievania maju
podstatne lepSie vlastnosti. Chemické vlakna dalej
v podstatnej miere umoznili rozvoj oblasti bytovych
textilii.
_ Rozvoj vyroby chemickych vidken v byvalom
Ceskoslovensku plynul z programu dlhodobého
rozvoja priemyslu, formulovaného v r. 1950.
Sucastou tohoto programu, ktory mal ovplyvnit stav
vyvoja a vyroby chemickych vlaken, bolo i zalozenie
vyskumného ustavu v nasledujucom r. 1951.

Vyroba chemickych viaken v Ceskoslovensku
v uplynulych vySe 40-tich rokoch zaznamenala
vysoku dynamiku a oproti r. 1951 vzrastla viac ako
7-nasobne.

Preto dovolte par slov o histérii tohto ustavu.

Dnes, ked posudzujeme toto obdobie Cinnosti
Vyskumného uUstavu chemickych vldken vo Svite
a hodnotime jeho podiel na rozvoji vidken v tuzem-
sku, m6zeme konstatovat, ze tento podiel je vyznam-
ny. Od konca patdesiatych rokov realizaciou svojich
vysledkov podmienil rozvoj vyroby vidken celulézo-
vych i syntetickych nielen z hladiska kvantitativneho
narastu, ale hlavne vyvojom novych typov a nového
sortimentu vlaken. V niektorych obdobiach realizacia
vysledkov vyskumu VUCHV ovplyvnila rast vyroby
az 0 70 %. Ustav prispieval k rozvoju vyroby vldken
realizaciou svojich vysledkov nielen doma, ale
i v byvalych krajinach RVHP — v NDR, Polsku,
Rumunsku a ZSSR.

164

Vyskumna &innost v prvom obdobi po zalozeni
Ustavu bola zamerand na racionalizané ulohy vyrob
chemickych viaken v tuzemsku. Po r. 1955 ustav bol
povereny rieSenim pripravy visk6zovych kordovych
vlaken, vtedy dovazanych zo zahranicia. Po uvaleni
embarga zo strany USA na tuto strategicku surovinu
Ustav tato dlohu vyrie$il a realizoval v Cesko-
slovensku v r. 1959 v Rudniku 1100 t/r a od r. 1960
v Lovosiciach s celkovou kapacitou 10 000 t/r typu
Super 1 a neskér Super 2.

Vyrobu tychto kordovych vlaken ustav zaviedol
i v Pirne/NDR v r. 1965 a v Tomaszove v Polsku
v r. 1967. Ekonomicky efekt v platnych cenach tej
doby zaznamenal u nas zisk z nasej vyroby vo vyske
cca 70 mil. KEs/rok a za priblizne rovnakui hodnotu
za odpredaj zariadeni a know-how. Zavedenim
vyroby kordov kvality Super 2 sa Ceskoslovensko
zaradilo k priemyselne vyspelym krajinam, vlast-
niacim tuto technologiu.

DalSou velkou Ulohou tstavu bolo rieSenie rozvoja
vyroby POP vlaken. Orientacné prace tu zapocali vo
VUCHV a CHFT SVST uz v r. 1958 a prvy patent
na pripravu polyolefinovych a POP vlaken bol
pracovnikom udeleny uz v r. 1959. Zaradenie tejto
ulohy do Statneho planu vyskumu narazalo na velky
odpor z dévodu obecnych vlastnosti tychto viaken.
Riesitelia v3ak boli presved&eni o buducnosti tohoto
druhu vlakna najma pre jeho surovinové zabezpece-
nie a realne moznosti odstranenia negativnych vlast-
nosti cestou fyzikalno-chemickych modifikacii.
Sprédvnou argumentaciou a vytrvalostou dosiahli
zaradenie vyskumnej ulohy Rozvoj POP vildken do
Statneho planu. Komplexna uloha obsahovala
pripravu polyméru, pripravu vidken a aplikaciu vldken
do textilnych a technickych utvarov. Prva vyroba
POP strizovych viaken s kapacitou 1 000 t/r bola
zavedena v r. 1965 v Chemosvite. Dalej nasledovali
realizacie vyrob v CHZJD, v r. 1970 4 400 t/r strize,
v r. 1975 4 000 t/r kablika, v r. 1980 15 000t/r strize
a 12 600 t/r kablika.

Uz v r. 1973 realizovala sa poloprevadzkova
vyroba POP hodvabu s kapacitou 120 t/r a v r. 1980
vyroba s kapacitou 4 000 t/r, obidve v Chemosvite.

Doslo i k realizacii netkanych textilii a viaken, folii
i dalSich Specialnych typov POP vlaknitych materia-
lov. V3etky tieto vyroby predstavuju kapacitu cca 68
000 t/r. Urcit celkovy ekonomicky efekt zo zavedenia
vyroby vSetkych tychto materialov je komplikované,
no len z vyroby POP vidken predstavoval zisk sumu
vySe 1 mid. K&s. Hlavny efekt sa prejavil v textilnych
vyrobkoch a najmé v ich vyvoze. V su¢asnom obdobi
sa vyskytuju problémy s odbytom, vyvolané stratou
vychodnych trhov a poziadavkou na zmeny sorti-
mentu POP vlaken, no tieto viakna rozhodne maju
buduicnost a venuje sa im potrebna pozornost.

V oblasti PAD vidken bola UspeSne vyrieSena
technoldgia a zariadenie pre dizenie a skanie



kordového hodvabu a k parcialnej realizacii doslo
v Chemlone. Rovnako Uspesné rieSenie bolo i v pri-
prave PAD kablikov, vratane farbenia vidken vo
hmote, ¢o bolo realizované v Chemosvite Svit
a v Chemlone Humenné.

V oblasti PES vlaken bola v n. p. Silon Plana nad
Luznici realizovana vyroba strizovych viaken pre
objemné priadze typu Velana, Tesil—31 so znizenym
sklonom k zmolkovitosti a so zvySenou afinitou ku
farbivam. Zavedené bolo farbenie vo hmote. Tieto
modifikacie sa uplatiiovali i vo vyrobe hodvabu. Rov-
nako sme svojimi vysledkami ovplyvnili aj stroja-
rensku vyrobu Slovenska pri budovani nemalych
vidaknarenskych kapacit.

Pomerne dobré vybavenie ustavu pristrojovu
technikou spolu so schopnostami pracovnikov umoz-
novali ziskat pri komplexnom rie§eni UGloh vela
novych poznatkov z tedrie zmien Struktary
polymérov, procesov pripravy vlaken, rozvoja
techniky, regulacie procesov a podobne.

Poznatky ziskavané v uvedenych oblastiach boli
na velmi dobrej trovni. Pracovnici Ustavu ich uvadzali
formou publikovania v domdcich i zahraniénych
periodikdch a v prednaskach na domacich i zahra-
nicnych sympoziach, konferenciach &i seminaroch.
| usporiadanim takych pravidelnych Tatranskych
konferencii a vydavanim vlastného Casopisu
Chemické vlakna sa ustav dostal do povedomia
celosvetovej odbornej verejnosti.

Tolko, velmi stru¢ne k hlavnym vysledkom, ktoré
ustav v minulosti dosiahol.

Pre dobré podmienky ku vyskumnej €innosti Ustavu
bolo dblezité aj jeho organizacné zaclenenie v ramci
priemyslu.

Ustav bol zalozeny s pévodnym nazvom Vyskumny
ustav umelych vldken k 1. januaru 1951 ako ustav
sektorovy rozhodnutim ministra tazkého priemyslu.
Minister chemického priemyslu Ustav vyhlasil za
sektorovy k 1. 1. 1952. Po r. 1955 boli snahy ustavu
ponechat rieSenie len celulézovych viaken a vyskum
syntetickych vldken umiestnit na inom mieste. Z tych-
to dévodov bolo potrebné presadit aj premenovanie
Ustavu na Vyskumny ustav chemickych vidken, so
zameranim na rieSenie Uloh rozvoja vyroby celuld-
zovych i syntetickych vldken. Rozhodnutim ministra
chemického priemyslu diiom 30. 12. 1958 bol ustav
zaradeny ako samostatna Ucelova organizacia s pod-
riadenostou priamo MCHP.

V'r. 1963 bol ustav ustanoveny veducim pracovis-
kom odboru chemickych vldken v oblasti VTR
s gesciou predovsetkym v oblastiach
— zabezpecfovania vedecko-technického rozvoja

odboru chemickych viaken
— medzinarodnej spoluprace
— rozvoja a koordinacie uloh planu RVT VVZ odboru
— vedeckych, technickych a ekonomickych infor-
macii

— objavov, vynalezov a zlepSovacich navrhov

— technickej normalizacie

— starostlivosti o vychovu vedecko-technickych
pracovnikov v spolupraci s VS.

Do priamej kompetencie Ustavu v uvedenych
oblastiach patrilo 8 organizacii, dalej ustav spolu-
pracoval s 8-mimi organizaciami MCHP a s 15-mi
institdciami mimo rezort MCHP.

V r. 1965 bol vytvoreny trust podnikov Zavody pre
chemickul vyrobu — OR so sidlom v Bratislave. Touto
zmenou vSak gescna c¢innost naru$ena nebola,
pretoZze do tejto novej organizacie presli vSetky
vlaknarenské podniky a tu bol zaradeny aj zavod SLZ
Hnusta. Ustav sa stal samostatnou hospodarskou
organizaciou.

K dalSej organizaénej zmene doslo vznikom
ZdruZenia slovenského chemického priemyslu k 21.
12. 1968, do ktorého bol zaéleneny aj VUCHV. Zo
zdruzenia boli vy¢lenené podniky SCHZ Lovosice,
Silon Plana nad Luznici, Spolana Neratovice, UZCHV
Ceska Trebova. Tato organizaéna Struktura posobila
relativne dlhd dobu pri uréitych zmenach nazvu VHJ
a vzniku samostatnych Statnych podnikov.

Z uvedeného vidiet, ze v priebehu uplynulych rokov
sa uskutocnilo vela organizacnych zasahov.

Tieto zasahy najmé po roku 1955 spésobovali, ze
o0 existenciu ustavu sme museli kazdoroéne zvadzat
boj, trpezlivo a argumentacne, hlavne vsak vlastnou
pracou obhajovat umiestnenie Ustavu vo Svite,
ziskavat spolupracovnikov i spolupracujuce organi- -
zécie, pre ktoré mal Ustav pracovat. Ustav vlastnou
pracou svoju existenciu vo Svite obhdjil a priniesol
pre rozvoj priemyslu chemickych vlaken i oblasti ich
aplikacie velky prinos, €o mu umoznilo i velky
rozmach.

Obdobie po roku 1989 zaznamenalo pre tuto
vyskumnu instittciu opét prehodnotenie jeho &innosti.
Bolo to vyvolané dovtedy dostato¢nymi viaknaren-
skymi kapacitami na Slovensku, dalej zmenenymi
ekonomickymi podmienkami v naS§om hospodarstve,
pod tlakom ktorych doslo aj k znizeniu realizaénych
moznosti mnohych vidknarenskych podnikov. To
samozrejme malo dopad aj na ¢&innost a pracu
ustavu.

Prvoradou ulohou bolo preto stabilizovat ¢innost
Ustavu, vytvorit taky program, ktory by zastavil odliv
pracovnikov, predovSetkym odbornikov a suc¢asne s
tym bolo nutné uréitym spdsobom presmerovat cin-
nost Ustavu. Znamenalo to teda predovietkym vyuzit
to, €o Ustav do tejto doby vybudoval a rovnako trpezli-
vo a neustale presviedcat nasich partnerov, Ze im stale
mozeme byt pri rieSeni ich problémov uzitocni.

Vysledky sa postupne dostavili. Ked eSte v 1. Stvrt-
roku 1993 ustav vykazoval stratu spojenu s urcitym
ochladenim vztahov s partnermi, postupne v
priebehu roka 1993 sme nasli také rieSenia, ktoré
zacali situaciu na ustave stabilizovat.
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Zmeneny pristup vlaknarenskych podnikov
znamenal aj casto zmeneny pristup Ustavu
k vyskumno-vyvojovym uloham. Od ich finanéného
zabezpecenia, cez rieSenie kratkodobych Uuloh, az
po pripravu novych, ktoré v blizkej buducnosti
pomdzu udrzat kontinuitu v rieSeni.

Vyskum v oblasti syntetickych viaken je charakteri-
zovany predov8etkym rieSenim pinearomatickych
polyesterov s bezprostrednym dopadom na auto-
mobilovy priemysel, ale z hladiska pripravy mono-
meérov bude aplikacia celého tohto projektu rozSirena
o dalSie odvetvia.

Ak spominam noveé typy vlaken, neda mi nespome-
nut vysokopevné polyetylénové vldkna, resp. poly-
uretanove, na vyskume ktorych sme zacali pracovat.
Dalej sa pokracuje vo vyskume PES technického
hodvabu, resp. v nehorlavej Gprave PES txh.

Znacnud vyskumnu kapacitu venuje ustav poly-
propylénovym vldknam, ktoré v minulosti boli ich
doménou. Urcitou ukazkou je vyskum v oblasti POP
mikro viadken, kde sa v 1. faze rie§i POP mikro
hodvab. Tu by som chcel spomenut, ze tato vyskum-
na problematika je typickym prikladom spoluprace
medzi rieSitelom, t. j. nasim ustavom, zahraniénym
partnerom na dodavku casti potrebnych strojnych
zariadeni, t. j. firmou Barmag, resp. Inventa, reali-
zatorom, t. j. a. s. Chemosvit CHEM a medzi uzi-
vatelom, t. j. napr. a. s. Tatrasvit. V oblasti POP
strizovych viaken pokracuje spolupraca so $. p.
Istrochem Bratislava. DalSie vyskumné ulohy, &i
zatial iba napady, sa postupne pripravuju na rieSenie,
o ktorych budi hovorit odbornici z nasho tstavu. Ci
uz ide o farebné koncentraty, POP technicky hodvab
a dalSie. V oblasti visk6zovych vldken ustav vyvinul
azda najviac usilia na ozivenie vyskumno-vyvojovej
¢innosti. Pozornost sa zamerala na modernizaciu
strojov radu KVH pre kontinualnu vyrobu viskézo-
veho textilného hodvabu, ale aj na rieSenie samotne;j
technolégie smerom k vysSim rychlostiam. Zaujem
o tieto stroje vo svete je, o ¢om sved¢ia aj rozbeh-
nuté rokovania s jednotlivymi zaujemcami.
V suvislosti s vyrobou viskdzového hodvabu je nutné
subezZne s modernizaciou riesit aj ekoldgiu pripravy,
v ktorej VUCHYV rovnako aktivne posobi.

Ak ustav disponuje dostatoénym mozgovym poten-
cialom a skusenostami v tejto oblasti, potom je nutné
v tom pokraCovat. Preto sme zahgjili rieSenie vyvoja
principialne nového kontinudlneho stroja na vyrobu
VS txh s podstatne vy$§imi rychlostami.

Ak som spominal, ze pre udrzanie chodu Ustavu
bolo nevyhnutné presmerovanie jeho ¢innosti, mal
som na mysli aj vytvorenie vyrobnej zlozky, ako
jednej z rozhodujlcich v prechodnom obdobi. Tato
filozéfia bola a je postavena na vyuZziti toho ¢o bolo
na ustave vybudované. Efektivne sme zUroéili dlho-
dobé poznatky z vyskumu ¢i uz v oblasti farebnych
koncentratov, POP vlaken, ale aj dalSich.
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Samozrejme, Ze do tejto zlozky cinnosti bolo potreb-
né investovat tak, aby uvedené malotonazne vyroby
spinali charakter vyrobného procesu. Této vyroba
nam spolu so strojarenskou vyrobou pokryva dnes
okolo 60 % vykonov. Domnievam sa, Ze je to trend
spravny, aspon na urcité obdobie.

Realiza¢ni schopnost Ustavu v poslednych
2 rokoch mozno charakterizovat zavedenim vyroby
filtracnych sviecok pre filtraciu roznych technickych
hmot (laky, farby, oleje a pod.) v a. s. SLZ Hnusta
a intenzifikdciou vyroby netkanych textilii v a. s.
Tatralan Kezmarok.

Dali dolezity bod pre oZivenie &innosti tstavu
a vyuzitie toho ¢im tato organizacia disponuje bolo
zahajenie budovania skuSobnictva. Tak ustav ziskal
zaciatkom roku 1993 akreditaciu laboratérii a koncom
roku mu bol priznany Statut Statnej skusobne
SKTC—118. Tym sa vytvorili technické a legislativne
podmienky pre pracu v tejto oblasti. Samozrejme aj
tu je potrebné pracovat dalej — ¢&i uz smerom
k vytvoreniu certifikaéného centra, resp. postupnym
pristrojovym dobudovanim tohto pracoviska. Sme
totiz presvedéeni, ze cesta, ktorli sme v skuSobnictve
zadali, je spravna. Tuto nasSu snahu preverila aj
medzinarodna komisia z Bruselu, ktora Ustav
navstivila a ktora potvrdila, Ze mame vsSetky technic-
ké prostriedky a fudsky potencial na to, aby sme sa
presadili aj v tejto oblasti.

Ak analyzujem doterajSiu cinnost Uustavu
a naznacujem akym smerom sa ubera resp. bude
uberat, nem6zem nespomenut aj nase nadriadené
organy, predovSetkym terajSie Ministerstvo hospo-
darstva SR, ktoré ma mimoriadny zaujem na tom,
aby aj takato vyskumna institacia akou je VUCHV
pbsobila nadalej. Preto mi dovolte, aby som prestavi-
telom tohto rezortu rovnako ako aj Ministerstvu Skol-
stva a vedy a dalSim Statnym organom podakoval
za ich skutocnu pomoc, ktora sa prejavuje v réznych
podobach — od finannej pomoci rieSenia Statnych
projektov, az po dalSie aktivity.

NaSou prvoradou povinnostou je podporovat
domaci trh, t. j. zabezpecCovat vyskumné rieSenia pre
nasich domécich partnerov. Plne plati aj pre vyskum-
nych pracovnikov: nas zdkaznik, nas pan. Preto nase
kroky smeruju k tradi€nym partnerom ako su a. s.
Chemosvit CHEM, SH, §. p. Senica, Istrochem, §. p.
Bratislava, Chemlon, a. s. Humenné a k dalSim ako
napr. a. s. Matador Puchov, §. p. Silon Plana nad
Luznici, a. s. Chémia a pod., & ZTS Dubnica.
Z textilnych podnikov by som chcel spomenut aspon
a. s. Tatrasvit Svit, Hedva Moravska Trebova,
Slovena Zilina, Pratex Cadca, & Korasan Rajec.
Preto vyuzivam tuto prilezitost k tomu, aby som sa
zastupcom tychto pre nds velmi vyznamnych
podnikov podakoval za spolupracu doterajSiu
a verim, ze sa v kratkej dobe este viac zintenzivni.

Viac ako doteraz je vytvorena spolupraca so



zahraniénou obchodnou organizaciou a. s. Petrimex.
Ustav ma pomerne dobrd spolupracu aj s vyskum-
nymi institiciami na Slovensku, ako napr. VUP
Prievidza, VUSAPL Nitra & VUTCH Zilina. Prerusili
sa vyskumné kontakty s UZCHV Ceska Trebova. Tu
vSak verim, Ze v kratkej dobe sa najdu také spolocné
body, ktoré prispeju k opdtovnému vytvoreniu spolu-
prace.

Rovnako mi dovolte, aby som ocenil spolupracu
s vysokymi Skolami, predov8etkym so Slovenskou
technickou univerzitou v Bratislave, konkrétne
s Katedrou vldken a textilu, s ktorou nas viaze
dlhoro¢na tradicia. A Ze tomu je tak aj v su¢asnosti,
sveddi aj znacny pocet pracovnikov tejto katedry na
nasej konferencii.

Ak spominam spolupracu nasho ustavu, chcem
zd6raznit, ze sa neustale snazime vytvarat spolu-
pracu so zahraniénymi partnermi, pretoze bohaté
skusenosti z minulosti tu suU, naviac sa vytvaraju
dalSie moznosti.

A tak mézem smelo konstatovat, ze Ustav si
v poslednej dobe vytvoril predpoklady pre aktivnu
spolupracu s niektorymi zahraniénymi firmami.
Spomeniem len niektoré, ako su firma Barmag, EMS
Inventa, Henkel, Kawasaki, BASF, ale aj dalisie.
Skutocne, v poslednej dobe rastie zaujem zahranic-
nych firiem o spolupracu s nami. Od komercnej
spolupréce, az po vedecko-technicku. Spolupracu
v oblasti vedecko-technickej mozno tiez charakterizo-
vat cez IWCH Lodz, TITK Rudolstadt a dalSie.

Vazené damy, vaZeni pani,

nasa dnesna, v poradi uz XIX. Tatranska konferen-
cia o chemickych vidknach sa sucasne kona aj pri
prilezitosti 60. vyroCia zalozenia mesta Svit. V jeho
doterajSej histdrii ma rozhodne svoje miesto aj nas
Vyskumny ustav chemickych vidken, ktory spolu s
ostatnymi podnikmi vo Svite ako a. s. Chemosvit
CHEM a a. s. Tatrasvit prispel k celkovému rozvoju
mesta a celého regiénu.

Ak som strucne zhodnotil doterajSiu existenciu
a historiu ustavu, dovolte mi, aby som osobitne
podakoval tym, ktori v doterajSom priebehu boli na
jeho Cele. Spominat Casovy usek kazdého z nich by
bolo prili§ zdlhavé. Ide o predchadzajucich riadite-
fov ustavu Ing. Jana Matisa, Prof. Ing. Martina
Jambricha, DrSc., Ing. Pavla Hrivnaka, Ing. lvana
Diadika, DrSc. a Ing. Rudolfa Simu, CSc. Dakujem
Vam za postupné budovanie ustavu, ku ktorému ste
kazdy z Vas vyznamnou mierou prispeli.

Rovnako mi dovolte podakovat vSetkym pracov-
nikom Gstavu, ktora aj napriek nedavnej zlozitej situacii
na ustave mu zostali verni a prispeli k jeho doterajsim
vysledkom. Ale aj tym pracovnikom, ktori poCas celej
jeho doteraj$ej existencie v fiom pracovali.

Tolko teda k naSej historii a vari aj k pritomnosti.
No ¢o dalej? Kam kraca aj tento vyskumny Ustav?
Ma Sancu sa opét dostat na predchadzajlce pozicie?
Ved jeho histéria je bohatda a plodna. Bohata na
realizacné vysledky v naSich podnikoch. Prakticky
celé vidknarenstvo na Slovensku, ale aj v Cechach
preslo cez um a ruky naSich fudi. Ludi bohatych na
vedomosti a skusenosti.

Casto sa este stretdvame s otazkami, ako je napri-
klad — este stale Vas je tak vela? ESte zijete? Ma
vObec zmysel to Vade trapenie? Odpoved z nadej
strany je jasnda. Nie je nas uz tak vela a ti ¢o zostali
verili, ze opat bude ¢o na Ustave vyskumne riesit.
Ano, Zijeme. Aj rieSime. A hoci sa niekedy trapime,
verime, ze sa to zlepSi. A bojovat musime dalej.
Presvied&at o tom, Ze situdcia je ina. Nie tak, Ze ide
nam len o peniaze. Sami si musime zarobit a ¢asto
su ndm dizné prave podniky. Nielen za rieSenia, ale
aj za konkrétne vyrobky. Viem, ze niektoré z rieseni
sa nedockali realizacie. Aj taky je vyskumny zivot.
Hoci €asto to nebolo iba z nasej viny. Niekedy pocut
aj uvahu — naco su nam vyskumné Ustavy na
Slovensku? Ved v8etko sa uZ teraz da kupit. Aj
technologie. Ano, je to pravda. Ale za aki cenu?
Netvrdim, ze vSetko vieme urobit. Chce to ¢as. Ale
mnohé veci ano. Preto tvrdim, radSej podporovat tu
nasu — Slovensku cestu vyskumu — aj cez apliko-
vané vyskumneé ustavy. Ved, ako som naznacdil,
zaujem o nasu pracu je v zahrani¢i pomerne znacny.
A tak nam zostava do buduicnosti jasna predstava.
VSetko zmyslupiné ma zmysel. Teda aj nasa praca.
Ak bilancujeme, tvorime zavery, prognozujeme naj-
blizsiu buducnost predovSetkym vlaknarenskych
fabrik, potom nam z toho vychadza: preklenut
prechodné obdobie, hoci aj cez malotonazne vyroby.
Ved recesia vo vldknarenstve u nas pomaly kondi.
Pripravit programy, ktoré pre podniky budu zauiji-
maveé. Od inovacie, cez modernizaciu, az po rozsiro-
vanie sortimentu viaken. Subezne s tym riedit eko-
I6giu. 4 hlavné body, ktoré ak sa podrobne rozpracu-
ju, potom sme optimisti.

Damy a pani,

zaroven mi dovolte Vas vSetkych tu srdecne privi-
tat. Od zastupcov zahraniénych firiem z EMS
inventa, z TITK Rudolstadt, Textilného Ustavu OTF
Vieden, z IWCH Lodz az po zastupcov zo Stilonu
Gorzow a z Kyjevského institatu.

Rovnako srdeCne vitam zastupcov cCeskych
podnikov — z UZCHV Ceska Tiebova, z Hedvy
Moravska Trebova, ¢i z Kordarne Velka nad Velickou
a Fezka Strakonice.

Vitajte priatelia aj zo slovenskych podnikov &i uz
z a. s. Chemosvit CHEM Svit, zo SH, 3. p. Senica,
8. p. Istrochem Bratislava, a. s. Slovnaft Bratislava,
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Sloveny Zilina, dalej zo s. r. o VUTCH-Chemitex
Zilina, zo §. p. VUP Prievidza, z a. s. Chempik,
Slovenskej technickej univerzity a SAV Bratislava.

Vitajte vSetci, byvali riaditelia a ti, ktorych som
nespomenul. Tatranské konferencie boli vzdy

miestom a prilezitostou aj k nadviazaniu novych
pracovnych i osobnych kontaktov. K tomu si Vam
vSetci pracovnici ustavu plne k dispozicii.

Este raz, vitajte v8etci u nas, v naSom mestecku
pod Tatrami.

Z0 ZAHRANICNYCH CASOPISOV

Projekt ES ,Farbenie s prirodnymi farbivami*
Melliand Textilberichte, 75, 1994, €. 4, s. 250

Pestovanie a pouzivanie rastlin, ktorych vytazky sa
pouzivaju na farbenie, ma v Durinsku uz dlha tradi-
ciu. Zaciatkom tohto storocia bol v§ak zaznamena-
ny upadok pestovania a zastavenie vyskumu zame-
raného na rozSirenie moznosti pouzivania tychto
rastlin. V sucasnosti je priemysel textiiného zo-
Slfachtovania ¢oraz viac konfrontovany s dopytmi ty-
kajucimi sa pouzivania prirodnych farbiv. Pritom pro-
blémy pri ich aplikacii spdsobuju, ze sa €asto pouzi-
vaju receptury a postupy z obdobia alchymie, ktore
boli vycitané v starych knihach. Vyskumny ustav
textilny Thueringen Votgland — TITV sa zaobera
vyskumom prislusnych farbiv a vyvija postupy pre pri-
rodné farbiva, ktoré zodpovedaju suasnému stavu
techniky a technoldgie ako aj poziadavkam zo stra-
ny ekondémov a ekoldgov.

Akreditovana skusobna pre textil v Saskom
vyskumnom ustave textilnom
Melliand Textilberichte, 75, 1994, €. 4, s. 250
Textilna skuSobfia Saského vyskumného ustavu
textiiného v Chemnitzi je v prevadzke uz vySe roka
a ziskala akreditaciu ako nezavisle skusobné labo-
ratorium na zaklade DIN EN 4500. Dalsi rozvoj sku-
Sobne je mozny vdaka podpore Saského Statneho
ministerstva hospodarstva a prace. Predpoklada sa,
Ze v najblizSej dobe ddjde k rozsireniu akreditacie aj
na skuSobné postupy pre oblast geotextilii a tech-
nickych textilii (napr. pre pouzitie geotextilii v ochra-
ne zZivotného prostredia, pre deponovanie a likvida-
ciu Skodlivin). Vytvaraju sa tiez predpoklady pre je-
ho schvalenie ako certifikatného miesta na udelo-
vanie znacky CE v zakonom stanovenej oblasti, ako
externého pracoviska pre meranie Skodlivin vo vzdu-
chu, pre skudky v ramci projektu ,Vinena pecat”
a ako pracoviska pre udelovanie znacky ,Znacka pre
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textilie odskusané na skodliviny* (M. S. T.) a ,Znac-
ka pre textilie Setriace zivotné prostredie®.

Rozmanité moznosti pletacej techniky Malimo
Melliand Textilberichte, 75, 1994, ¢&. 4, s. 286—290

Clanok je pokragovanim rozsiahleho prispevku
z predchadzajuceho &isla a je venovany technikam
Malimo, u ktorych subory niti tvoria prevaznu alebo
jedint zlozku textilného vyrobku. Pritom treba rozli-
Sovat medzi dvomi skupinami postupov. Pri prvej
z nich sa pouziva nosny material (techniky Malipol
a Schusspol), pri druhej sa pracuje bez neho. Obe
skupiny postupov su v ¢lanku podrobne popisané
s uvedenim vyhod i nevyhod ako aj vlastnosti fi-
nalnych vyrobkov a moznosti ich pouzitia. Uvedené
su aj priklady pouzitia r6znych niti na vyrobu preple-
tov (uhlikové, sklenené atd.). Zaver ¢lanku je veno-
vany postupom, pri ktorych sa technikou preplieta-
nia spracuva uz hotovy plosny Gtvar (postupy Fino-
fur, Voltex atd’.). U postupu Florofol sa plosny utvar
(v podstate folia) spracuva na prepletacom stroji ako
pozdizne a prieéne orientovana zlozka. Ako vézbo-
vé nite prichadzaju do uvahy o. i. gj foliove nite.

Automatické farbiarske laboratérium Aladys
pracuje

Melliand Textilberichte, 75, 1994, ¢. 4, s. 294
_Firma Ciba-Geigy AG investovala 6 mil. SFr. do
plnoautomatického robotizovaného farbiaceho labora-
tdria oznaCovaného ako Aladys (Automated Labora-
tory Dyeing System), ktoré bolo 1. 12. 1993 v Bazileji
predstavené odbornej tlaci a ktoré zacéalo svoju ¢innost
1. 1. 1994. System Aladys je koncipovany na farbe-
nie tkanin a pletenin vytahovacim spbsobom a je
skonstruovany podla kritérii CIM. Jeho kapacita je di-
menzovana na 250 vyfarbeni/der/12hodin/pri troj-
¢lennej obsluhe. Na zéklade obrazku je predstaveny
projekt, ktory bol realizovany v spolupraci s Demau-



rex R + MS. A., Romanel (12 PC, 300 mikroproceso-
rov, 16 robotov). Pracovny proces pozostava v podsta-
te zo 4 pracovnych operacii: priprava textiiného ma-
teridlu, priprava farbiaceho kupela, farbenie, dokonco-
vacie prace. Aladys vykazuje mimoriadne vysoku
reprodukovatelnost. Systematické kontrolné vyfarbe-
nie so zistovanim strednej hodnoty nie su potrebné.

Rychly postup stanovenia neidnovych tenzidov
na tkaninach metdédou chromatografie na tenkej
vrstve
Melliand Textilberichte, 75, 1994, €. 4, s. 311—312
Nizkoetoxylované mastné alkoholy hraju vzhladom
na lepSiu ucinnost pri nizkych teplotach stale dble-
ZitejSiu ulohu v technike Cistenia. KedZe sa vyzna-
¢uju vyraznou hydrofébiou, su na textiliach omnoho
silnejSie adsorbované a omnoho pomal3ie prebieha
ich desorpcia, nez je tomu u mastnych vysokoeto-
xylovanych alkoholov, takze ani po viacnasobnom
preplachnuti sa Uplne neodstrania. Na rieSenie tohto
problému sa musia minimalizovat mnozstva tenzi-
dov adsorbovanych na tkanine. Pre tento ucel ma
velky vyznam rychly test stanovenia adsorbovanych
neiénovych tenzidov pre rutinnu kontrolu procesu
a kvality. Vhodnou kombinaciou dvoch postupov do
jedného testu zalozeného na chromatografii na tenkej
vrstve je mozné dokazat v metanolovych extraktoch
tkanin vSetky zloZzky. Koncentraciu neidénovych tenzi-
dov mozno urcit vizuadlnym porovnanim s refe-
rencnou vzorkou.

Za a proti ekologickému oznaceniu ,Eko label”
z humanno-ekologického hladiska
Textilveredlung, 29, 1994, ¢. 4, s. 80—86

Textilné odvetvie uz dihSiu dobu intenzivne pracuje
na vyvoji novych Standardov a znaciek kvality. Nie
je to len dosledok kritiky organizacii spotrebitelov
a novinarov tykajucej sa pouzivania chemikalii ohro-
zujucich zdravie a zivotné prostredie pri textilnej vy-
robe, ale aj snahy mnohych podnikov vykonat viac
pre zZivotné prostredie a ochranu zdravia. Pribuda-
juci pocet ekologickych oznaceni vyvolal s€asti prud-
ke diskusie pre alebo proti takymto znackam. Dopyt
po vaéSom mnozstve informacii pre spotrebitelov, za-
konné poZiadavky a v neposlednom rade objektivny
narast ekologickych 3kdd hovoria za ekologické
oznacenia, zmatok medzi spotebitelmi, rozpaky na
strane obchodu ako aj otazky tykajuce sa sku-
Sobnych metdéd hovoria proti ich pouzivaniu. V ¢lan-
ku su prehladne predstavené ekologické znacky
a diskutuje sa o0 mnohych otvorenych otazkach v ob-
lasti skuSobnictva, ale aj ekologickom zhodnoteni.

Jednotné europske oznacenie pre textilie
Textilveredlung, 29, 1994, ¢. 4, s. 101

Eko-Tex a Zdruzenie nositelov M. S. T. sa dohod-
li na spolo¢nom postupe. V budicnosti ma firemne

neutralna znacka poskytnut spotrebitelovi pri naku-
pe textilii a odevov zaruku, ze vyrobky vybavené
tymto znakom neobsahuju Ziadne latky, ktoré by
poskodzovali fudské zdravie. Clenovia Zdruzenia pre
textilie nezavadné pre Zzivotné prostredie a spotre-
bitela sa rozhodli, Ze sa ich zdruzenie pripoji k Medzi-
narodnému spolocenstvu pre vyskum a skuSanie
v oblasti textilnej ekolégie (EKO-TEX). Tym sa vy-
hovelo snaham vytvorit jednotnd europsku znacku
a urobit koniec neprehladnému mnozstvu jednotli-
vych znaciek. Nosnou organizaciou spoloéne pouzi-
vanej znacky je Medzindrodné spolocenstvo Eko-
Tex, v ktorého grémiach bude zdruzenie pdsobit
v oblasti textilii nezadvadnych pre Zivotné prostredie
a spotrebitela. Spotrebitel tym pod jednou znackou
ziska istotu, ze zakupené textilie a odevne vyrobky
su nezavadné.

Novy systém na kontrolu zvyskovych latok
Textilveredlung, 29, 1994, ¢. 4, s. 110

Firma Habotex-Consulting priviedla na trh pod
nazvom ,Morapex“ novy, patentovany systém na
charakterizovanie, evidenciu a kontrolu vnutornej si-
tudcie textiinych materialov akéhokolvek druhu. Nova
pracovna pomécka pre laboratérium a prevadzku je
charakterizovana nasledujucimi vlastnostami: —
moznost mobilného nasadenia pristroja, napr. u po-
hybujucich sa pruhov tovaru pri tryskovych farbia-
cich strojoch, jigroch, vaniach s vijakom atd. tak v su-
chom ako aj mokrom stave; — rychla, jednoducha
a bezpetna manipulécia s az 50 vzorkami za hodi-
nu; — skimanie sa vykondava len s cca 4 ml extraktu
v skimavke. ,Morapex” vyrazne znizuje pracnost
v laboratdriu i v prevddzke a predstavuje dopinok
k technike Chemocon firmy Mahlo.

Nové tienenie miestnosti pokovovanymi textilia-
mi
Melliand Textilberichte, 75, 1994, ¢. 5, s. 368—373
Pre pokovovanie je potrebny substrat, ktory ma
dobrua prifnavost ku nanesenej kovovej vrstve. Pri-
rodné vlakna su pre svoju schopnost prijimat velké
mnozstvo vody, &im dochadza k ich napuciavaniu,
pre tento ucel nevhodné. Do Uvahy pripadaju synte-
tické vlakna ako su PAD, PES, POP. Mechanické
hodnoty tychto troch skupin vldken su porovnatelné.
Délezita je vSak ich povrchova Struktura. V tomto
ohlfade ma PAD velké prednosti. Speciainou chemic-
kou metddou je mozné v jednej pracovnej operacii
naniest na PAD rovnomernu 0,5 az 0,7 mikrometrov
hrubd vrstvu striebra. Pri tom sa postriebri kazdé jed-
notlivé vlakno v tkanine, a to aj pri velmi pevnej tkac-
skej vazbe. To plati aj pre runa. Uvedené su rbézne
postupy povrstvovania, pouzité materialy, parametre
a aplikacné moznosti pokovovanych textilii (ochra-
na ludi, zvierat, ochrana pred zZiarenim pocitacov
a réznych pristrojov, pouzitie v bankach ai.).
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Pouzitie recyklovaného polyamidu na vyrobu
tavnych lepidiel
Melliand Textilberichte, 75, 1994, €. 5, s. 381

Ako alternativne rieSenie k doposial znamym
postupom spracovania PAD odpadov sa ponuka roz-
klad molekul polyméru na mensSie retazce, ktoré sa
daju pouzit ako nizkomolekularne latky na naslednu
tvorbu polymérov uréenych na vyrobu produktov
s neznizenou kvalitou. Pre tento Gcel sa rozkladali
odpadové materialy z PAD 6 a PAD 6.6 (odpad pri
zvlakiovani, filamentovy odpad z cievok, regranulat
v tavenine, pricom vznikli reaktivne oligomidy so zni-
Zzenym poctom koncovych karboxylovych skupin.
Tieto reagovali v naslednom kondenzacnom proce-
se s alyfatickymi diaminmi na produkty so strednou
mélovou hmotnostou od 6 000 do 7 000 a oblasta-
mi tavenia 100 az 140 °C. Po dalSom beZznom spra-
covani sa ziskali praskovité polyamidové tavné le-
pidla, ktorych vlastnosti st porovnatelné s bezne
obchodne dostupnymi lepidlami, av§ak ich vyroba je
hospodarnejsia.

Farbenie z nadkritického CO, — stalosti vy-
farbeni
Melliand Textilberichte, 75, 1994, €. 5, s. 388—391
Nadkriticky CO, pri tlakoch okolo 200 az 300 ba-
rov a telotdch nad 31 °C predstavuje podla viace-
rych vyskumov vynikajuce farbiace médium na farbe-
nie syntetickych vlaken. V tomto farbiacom systéme
mozno farbit syntetické vlakna ako PES aiebo PAD
disperznymi farbivami v nevodnom prostredi pri vy-
sokej rovnomernosti vyfarbenia a kratkych farbiacich
¢asoch. Tento farbiaci systém umoznuje pruzny spo-
sob prace a podmiefiuje ekonomické prednosti ako
je vynechanie redukéného dodato¢ného prania. Su-
€asne poskytuje aj ekologické vyhody. V praci st po-
pisané modelové vyfarbenia, ktoré odrazaju vlastnos-
ti (napr. egalitu) vyfarbeni ako aj ich tendenénu
moznost ovplyvnenia variatnymi moznostami pri
nadkritickych farbiacich experimentoch.

Du Pont predstavuje novu generaciu nosnych
materialov pre koberce pouzivané v automobilo-
vom priemysle
Melliand Textilberichte, 75, 1994, €. 5, s. 342
TYPAR CONTOUR je nova skupina nosnych ma-
teridlov pre koberce zo 100 %-ného POP, ktorych
vlastnosti su prispésobené Specidlnym poZiadavkam
automobilového priemyslu. Vyznacuju sa pre-
dovSetkym velmi dobrou tvarovatelnostou. Pritom su
mimoriadne odolné voci pretrhu a netvoria zahyby.
Aj vo vztahu k regeneracii a Uspore vyrobnych nakla-
dov ponukaju nové vyrobky zaujimavé moznosti.
Speciéalne oblasti pouzitia st napr. tvarované kober-
ce, pofahy batoZinovych priestorov, obloZenia vnu-
tornych priestorov, autosedadla a rohoze. Vyrobky
Typar Contour sa daju spracuvat s kobercovymi
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vlidaknami akéhokolvek druhu (polyamid, polypropy-
Ién alebo PES) a vSetkymi beznymi vyrobnymi
postupmi. Su recyklovatelné a daju sa bez problé-
mov integrovat do programu opatovného pouzitia v§i-
vanych kobercovych materidlov.

Novinky v oblasti mokrého zoslachtovania
pletenin
Melliand Textilberichte, 75, 1994, €. 5, s. 412—419
Pre podnik textilného zo§lachtovania s primerane
velkymi vyrobnymi kapacitami je najmé z dévodu
hospodarnosti nevyhnutné prevadzkovat mokre pro-
cesy polokontinualnym alebo kontinualnym spdso-
bom. Medzi tieto procesy patri predovSetkym pra-
nie, vyvaranie, bielenie latok ako aj farbiace postu-
py a vypieranie vybieleného, resp. vyfarbeného to-
varu pri pouziti metddy s odlezanim za studena.
V suvislosti s vedenim procesu treba rozliSovat
medzi tkaninami a pieteninami, pricom pleteniny sa
vyrabaju v tvare hadice alebo Sirokého tovaru. Vetky
tieto latky sa v zavislosti od kvality, vazby a zloze-
nia vlaken spracuvaju za Siroka alebo vo forme
povrazca. V ¢lanku su uvedené poziadavky klade-
né textilnymi zo8lachtovacimi podnikmi na tieto spra-
covatelské postupy, technoldgie, nové bieliace za-
riadenia, spravanie sa pletenin v mokrom zoSlachto-
vani a priklady z praxe.

Vakuova extrakcia — metoda znizenia spotreby
vody a energie pri zoslachtovacich procesoch
Melliand Textilberichte, 75, 1994, €. 5, s. 420—422

Pokusy s odvodnovanim textilnych tkanin vykona-
né v Textilnom institite v Lodzi dokazali, ze pouzi-
tim védkuovej extrakcie pred suSenim je mozné do-
siahnut enormné uspory energie. Ciefom prace bo-
lo preskimat Gcinok vakuovej extrakcie na odstra-
nenie unifikovanych farbiv z baviny a baviny/PES po-
¢as kontinualneho prania. Pokusy sa uskutocCnili
v pracom agregate so Styrmi oddielmi, z ktorych kaz-
dy bol opatreny odsavacou 3trbinou. Vakuova
extrakcia dava lepsie vysledky pri odstrafiovani uni-
fikovanych hydrolyzovanych reaktivnych farbiv z ba-
viny a ba/PES. Sugasne predstavuje najlepsie rieSe-
nie na zlepSenie stalosti vyfarbeni sytych odtiefov,
u ktorych je odstranenie unifikovanych farbiv proble-
matické a znizuje potrebny pocet pracich oddielov
v kontinualnom prani u tychto vyfarbeni a potlaci.

Bezformaldehydova polymérna disperzia na
vyrobu kompostovatelnych ran
Melliand Textilberichte, 75, 1994, €. 5, s. 429—430
Vzhladom na vzrastajluce problémy s odpadom je
likvidacia odpadov z rin kompostovanim zvlast
atraktivnou metodou. Ak sa pod ,kompostova-
telnostou” rozumie, ze rino sa moze zlikvidovat
v beznych komunalnych kompostovacich zariade-
niach, vyzaduje to takmer Uplne a rychle zhnitie ru-



na. Ak by sa vyskytli mikroskopické zvysky, nesmu
v Ziadnom pripade znamenat toxikologické ohroze-
nie. Pri zohladneni tychto poziadaviek bola vyvinuta
akrylatova disperzia Acronal DS 2331 x uréena na
cielent vyrobu kompostovatelnych celulézovych ran.
Runo s touto disperziou, ktora neobsahuje formalde-
hyd, sa okrem kompostovatelnosti vyznacuje dob-
rymi Gzitkovymi viastnostami (napr. vysoka pevnost
za sucha i za mokra) a makkym ohmatom. Vycha-
dzajuc z disperzie Acronal 2331 x sa v sucasnosti
vyvijaju dalsie typy disperzii pre kompostovatelné ru-
na s modifikovanym profilom vlastnosti.

Meranie zvyskovej vihkosti na pohybujtcich sa
pruhoch tovaru z priadzi z prirodnych a chemic-
kych viaken
ITB Veredlung, 40, 1994, €. 4, s. 65—66

Firma Pleva GmbH ponuka pod oznacenim RR1
pristroj, ktory meria zvySkovu vihkost na pohybuju-
cich sa pruhoch tovaru, napr. po susicke, napina-
com rame alebo pred fularom. Pri tom sa pouziva
princip merania elektrického odporu. Meraci rozsah
je napr. u bavinenych materialov 1—15. Okrem ob-
lasti kondicionovanej vihkosti, ktori sa v podnikoch
obvykle snazia dosiahnut pri suSeni, mdze tento
pristroj merat aj podstatne nizsie obsahy vlhkosti,
nez to bolo doposial mozné. Pri malych obsahoch
zvySkovej vihkosti sa vyskytuju elektrostatické vy-
boje, ktoré vedu ku zmene elektrického odporu,
a tym k chybnym vysledkom merania. Pristroj je vy-
baveny vybijacim zariadenim, ktoré kompenzuje
elektrostatické naboje, takze nedochadza ku skreslo-
vaniu nameranych hodnét.

Novinky u membranovych materialov pre l'ahké
stavby
Melliand Textilberichte, 75, 1994, €. 6, s. 474—477
Membranové materialy predstavuju pre firmy
zaoberajuce sa povrstvovanim dblezity trhovy poten-
cial. Stale naroc¢nejsie poziadavky finalnych spotre-
bitelov na vyrobok pokial ide o Zivotnost a estetiku
sU hnacim motorom pre dalsi vyskum a vyvoj v tejto
oblasti. V ¢lanku je venovana pozornost najma vlast-
nostiam lakovanych povrchov na membranovych ma-
teridloch (akrylatove polyméry) ako aj metodam ich
analytiky. Velmi tenka ochranna vrstva ma mimo-
riadny vyznam, pretoze napr. pri zvarovych Svoch
pOsobi vyluéne ako spojovaci prostriedok dvoch
membranovych materidlov. V zavere c&lanku je
predstaveny membranovy material, ktory obsahuje
ako nosiC povrstvenia aramidovu tkaninu, atym
splia poziadavky protipoziarnej ochrany.

Farbenie viny upravovanej plazmou
Melliand Textilberichte, 75, 1994, €. 6, s. 506—512
Doposial' zverejnené vyskumy G€inku predbezné-

ho spracovania plazmou na farbiarske vlastnosti vi-

ny sa vztahuju takmer vyluéne na farbenie kyslymi

farbivami. Vzhladom na rastucu problematiku zivot-

ného prostredia pri farbeni reaktivnymi farbivami

a farbivami obsahujucimi tazké kovy sa skumalo

spravanie sa viny predbezne upravenej plazmou pri

farbeni tymito skupinami farbiv za podmienok bez-

nych v praxi. Ak by sa vysledky, ziskané v labora-

térnom meradle potvrdili aj v praktickych podmien-

kach, znamenalo by to pre farbenie viny:

— lepSie vyuzitie existujuceho strojového parku
skratenim farbiacich ¢asov;

— usporu u CistiCiek odpadovych vod ako aj
moznost recyklacie odpadovych vad;

— Usporu nakladov znizenim mnozstiev farbiv a po-
mocnych prostriedkov;

— zlepS$enie trhovych vyhliadok ekologickym vede-
nim procesu.

Skamanie povrstvenia PES tkanin vinylchlori-
dovymi kopolymérmi
Melliand Textilberichte, 75, 1994, ¢. 6, s. 517—519
Pri vyrobe povrstvenych technickych textilii sa ako
ochrana pre textilnu podkladovu latku pouziva v Co-
raz vd¢Som rozsahu PVC vzhladom na jeho vlast-
nosti, ktoré ho predurCuju na technické aplikacie.
U nosiCov z chemickych vlaknin existuje v8ak pro-
blém nedopstatocnej adhézie povrstvenia. Na zlepSe-
nie adhézie fyzikalno-chemickymi silami sa v su-
casnosti pouzivaju rdzne systémy adhéznych
prostriedkov, ktoré su ¢asto ekologicky problematic-
ké. Tieto prostriedky su vacsinou na baze diizokya-
natov s polyesteroligomérmi obsahujucimi hydroxy-
lové skupiny v organickych rozpustadlach. Len ma-
lokedy sa pouzivaju bezrozpustadlové zosietovacie
systémy. V predlozenej praci su predstavené vysled-
ky zakladného vyskumu pouzitia vinylchioridovych
polymérov s PVC ako povrstvovacim prostriedkom
pre textiiny nosny material.

Jetprinting — nova technika pre textilnu tla¢
Melliand Textilberichte, 75, 1994, €. 6, s. 520

Na rychlu vyrobu stalofarebnych vzorov na textil-
nych ploSnych utvaroch vyvinula firma Stock
Csceerns B. V. zariadenie TruColor Jetprinter 2500
(TCP 2500). Tymto agregdtom mozno nahradit ku-
pénovy tlaciarensky stroj. TCP 2500 pracuje na prin-
cipe kontinualnej technoldgie prudenia podla Hertza.
Pre pouzitie tejto technolégie bola vyvinuta Speciaina
tryska pre textilné farbiva ako aj potrebny software.
Pristroj bol vyvinuty predovSetkym preto, aby posky-
tol textiinym tlaiarenskym podnikom moznost rychlej
vyroby vysoko kvalitnych vzorov. Je vS§ak vhodny aj
pre malé mnozstva materialu, napr. na vyrobu exklu-
zivnych kravat alebo $alov. Predbezne upravené
substraty a Specialne farbiva zaru€uju vysoku kvali-
tu exkluzivnych produktov, ktora bola eSte donedav-
na nemyslitelna.
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Povrstvené textilie na vyrobu air bagov
Journal of Coated Fabrics, 23, 1993, July, s. 14—17
Air bagy, montované do vozidiel na ochranu vodi-
Ca a spolujazdca pri havariach, sa vyrabaju vacsi-
nou z PAD 66 v rozmedzi 200—235 dtex. Material
musi byt vzduchotesny. V USA sa textilie na air ba-
gy s hmotnostou cca 250 g m™ povrstvuju zmesou
syntetického kaucuku, obsahujiucou rozpustadio.
Druhou alternativou je pouzitie nepovrstvenych textilii
s hustou Struktirou, ktora sa este zrdza Specialnou
Upravou. Eurdpske air bagy s kapacitou 35 | pre vo-
di¢a sa vyrabaju z lahkych tkanin (150 g m™), ktoré
sa jedno- alebo obojstranne povrstvuju silikonovym
elastomérom (70 g m™@). Zmes neobsahuje
rozpustadlo, a preto postup nezatazuje zivotne
prostredie.

Povrstvovanie textilii a ran pre technické
aplikacie vytlacanim
Journal of Coated Fabrics, 23, 1993, July, s. 18—29
Holandska firma Van Besouw BV Kunststoffen sa
Specializuje na povrstvovanie textilii vytlacanim. Ako
substrat pouziva PE runa, PES textilie s vysokou
pevnostou v tahu, PP vSivané autokoberce a iné ma-
teridly. S r6znou kombinaciou textilii a povrstveni vy-
réba Siroky sortiment laminatov pre technické apli-
kacie (stresSné krytiny, vystelky ekologickych stavieb,
kontajnerov, izolacie do automabilov a pod.). Skasky
potvrdili, ze sudrznost jednotlivych vrstiev je velmi
dobra a vyhovuje poziadavkam stanovenym norma-
mi. Vzorky materialov firmy Van Besouw dobre ob-
stéli aj pri skiSkach rozmerovej stalosti.

Akrylatové polyméry pre 90. roky a XXI. storo-
cie
Journal of Coated Fabrics, 23, 1993, July, s. 46—53
Opatrenia, prijaté na ochranu zivotného prostredia,
nutia vyrobcov povrstvenych textilii volit optimalne
alternativy receptur a hladat nahrady nevyhovuijlcich
chemikalii. Mnohé chemické koncerny sa dnes
orientuju na vyrobu nezosietenych polymérov alebo
polymérov s takym mechanizmom zosietenia, ktoré
neohrozuje Zivotné prostredie. Viaceré firmy Uspesne
vyriesili eliminaciu formaldehydovych emisii z akry-
latovych polymérov bez zhorsenia Uzitkovych vlast-
nosti, asto vSak za cenu zvySenia nakladov. Trend
v povrstvovacich receptlrach je mozné zhrnat nasle-
dovne: zniZenie poctu zloZiek zmesi, pouzitie uni-
verzalnejSich chemikalii, vylu¢enie toxickych latok
alebo ich nahrada, rieSenie odburatelnosti a recirku-
lacie.

Hydrofilné uretany pre textilie

Journal of Coated Fabrics, 23, 1993, July, s. 54—66
Coraz viac zZiadane priedy3né a zaroven neprie-

pustné textilie sa povrstvuju hydrofilnymi uretdnovymi

alebo kopolyesterovymi polymérmi, nanasaju sa na
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ne uretanové mikroporovité povrstvenia alebo ten-
ké vrstvy expandovaného PTFE. Firma Raffi and
Swanson vyraba a aplikuje hydrofilny systém
Comfortex. Vyrobok ma sendviovu Struktiru. Na po-
lymér, tvoriaci strednu vrstvu, sa laminuje z jednej
strany tkanina a z druhej pletenina. Material sa pouzi-
va na vyrobu Sportovych, vojenskych a ochrannych
odevov, v zdravotnictve i v priemysle.

Recirkulacia a likvidacia technickych textilii
Journal of Coated Fabrics, 23, 1993, October,
s. 105—123

V uvode rozsiahleho ¢lanku je definovany pojem
recirkulacia a popisany jej vplyv na zivotné prostre-
die. Moznosti regeneracie technickych textilii su do-
kumentované na prikladoch z praxe firmy Akzo
(bezpecnostné pasy a air bagy z automobilov, auto-
plachty a pod.). PodrobnejSie su popisané moznosti
depolymerizacie PA6 a recirkulacie PES textilii
povrstvenych PVC. Uvadzaju sa vysledky skusok se-
paracie povrstveni a pulverizacie nanosovanych
technickych textilii.

Priemyselné procesy povrstvovania a lamina-
cie, ich vyhody a nevyhody
Journal of Coated Fabrics, 23, 1993, October,
s. 124—130 .
Autor podrobne rozobera prednosti a nedostatky
procesov, u ktorych sa povrstvenie nanasa na sub-
strat a az potom sa upravuje hrubka nanosu (rakla,
povrstvovanie so Zzmykacim valcom), procesov u kto-
rych sa na substrat nanasa vopred stanovené mnoz-
stvo povrstvovacej zmesi (povrstvenie vytlacanim,
nanasacim valcom, hibkotlacou, sprayom, povrstvo-
vanie s protibeznym povrstvovacim valcom), proce-
sov, u ktorych sa substrat impregnuje a potom sa od-
strafuje prebyto€ne mnozstvo povrstvovacej latky.
Podobne st zhodnotené technoldgie laminacie za su-
cha, za mokra, za tepla a tlaku. Uvadzaju sa typy
povrstvovanych substratov a posudzuju sa zakladné
parametre povrstvenych vyrobkov.

Textilie, ktoré povrstvenim oxidom zino¢natym
(ZnO) ziskavaju antibakterialne a dezodoracné
vlastnosti, ako aj schopnost absorbovat ultrafia-
lové ziarenie
Journal of Coated Fabrics, 23, 1993, October,
s. 150—164

ZnO japonskej firmy Sumitomo Cement Co. vo
forme mikrojemnych CiastoCiek je viacucelovy
prostriedok s antibakterialnymi a dezodoracénymi
vlastnostami, ako aj schopnostou absorbovat ultra-
fialové ziarenie. Rovnaké vlastnosti ziskavaju aj texti-
lie afolie povrstvené tymto pripravkom, navySe
povrstvenia su trvanlivé, priesvitné a zdravotne ne-
zavadné. ZnO sa pouziva vo forme disperzii, kde
rozpustadlom je bud voda alebo toluén. S vhodné



na upravu netkanych textilii, agrotextilii, obalovych
materidlov, tieniacich okennych zaluzii a pod.

Du Pont vyvija novy antimikrobialny vyrobok.
ATI, Marec 1994, FW 8

Pre potravinarsky sektor Du Pont vyvinula utierky
s trvanlivou Upravou s predizenou Zivotnostou. Vyuzi-
vaju sa pritom charakteristicke vlastnosti zlozky
Microban Additive ,B“. Tento polymérny ochranny
prostriedok je Siroko spektralne Cinidlo, ktoré reaguje
na zvySujuci sa vyskyt baktérii napr. baktérie E. coli
a Salmonella. Je integralnou sucastou vlakenného
systému utierky. Utierky obsahuju material Sontara
od fy Du Pont, ktory od r. 1973 sa pouziva v medi-
cinskom odevnom sektore pre utierky, obvazy a pod.

Stredobodom zaujmu s mikrovlakna od firmy
Du Pont
ATI, Maj 1994, s. FW 4—FW 5, 20

Pojednava sa o mikrovlakne Micromattique TM vy-
vinutom a vyrabanom firmou Du Pont (zavod
Burlington Klopman Fabrics v Severnej Karoline). Na
trh bolo uvedené v roku 1990 ako prvé domace
mikrovlakno so Sirokym rozsahom pouzitia pre hlad-
ké trvanlivé priadze, a to v kategoriach naroc¢nych
odevov, trvanlivého o3atenia a panskej a damskej
konfekcie. Uvedené mikrovlakno je 25-krat tenSie ako
ludsky vlas, 3-krat ako bavina, 4-krat ako vina a viac
ako 2-krat ako bezny polyester.

Hoechst Celanese ponuka nové alternativne
vlakno
ATI, Marec 1994, FW 8

Hoechst Celanese Textile Fibers Group zacina vy-
rdbat nové polyesterové viakno pod oznaéenim
Trevira Spirafil Polyester. Je to Specialne tvarované
vlakno vyznadujuce sa vynikajucim makkym oma-
kom. Vytvorené Spiralovité oblucky zvySuju zotavo-
vaciu schopnost a pruznost vldkna. Nové polyeste-
roveé vlakno sa pouziva ako napln pre 16zkoviny, ako
su napr. vankuSe, paplony a vlozky do matracov.

Elastanové priadze: Vyroba, vlastnosti, oblasti
pouzitia
Chemiefasern, jun 1994, s. 392—398

Elastanové priadze, v jemnostnom rozsahu 11—
2600 dtex, su vysokoelastické s taznostou do
pretrhu nad 200 %, popripade aj nad 400 %.
Vyznacuju sa schopnostou okamzZitej kontrakcie
na pdvodnu dizku po uvolneni napnutia. Niektoré
typy sa daju predizit o 800 %. Pozostavaju pre-
vazne az z 85 % hm. segmentovaného polyure-
tdnu. V dalSom sa pojednava o surovinach, pri-
padne polyuretane, priprave zviaknovacieho roz-
toku v aparature, mokrom zvlékriovani, suchom
zvlakiovani, navijacich hlavach pre elastanové
priadze, vlastnostiach priadzi, oblastiach pouzitia.

V zavere textu je rozsiahla tabulka viastnosti elasta-
novych priadzi.

Ziarenim zosietovatelné elastanové vlakna
Chemiefasern, jun 1994, s. 388—391

V texte je nosnou problematikou PUR-polyureta-
novy polymér, ktory je mozné lubovolne prispdso-
bit Ziadanym poziadavkam (E-modul od 10—700 N
mm™). Vyuzivaji sa ako narazuvzdorné termoplasty,
ako aj vyrobky s gumovitym charakterom. Elastanoveé
vlakna v ramci materialového radu polyuretanov
vzrastli na vyznamnu skupinu. Dalej sa text zaobe-
ra: Strukturou a stavbou segmentovanych polyure-
tdnovych elastomérov, koncepciou zosietovania tvr-
dych segmentov vldken elastomérov, syntézou dvoj-
vézbovych polyuretanovych elastomérov, kovalent-
nych zosietovanim elekirénovym ziarenim, kovalent-
nym zosietovanim UV-ziarenim, textiino-mechanic-
kymi vlastnostami vlaken.

Zariadenia pre polyméry a syntetické viakna
Chemiefasern, jun 1994, s. 370

Fa Karl Fischer Industrieanlagen GmbH v Berline
planuje a stavia priemyselné zariadenia podla vlast-
ného Know-how, dodava engineering a vybavenia,
garantuje montaze, uvadza zariadenia do prevadzky
a zaskoluje personal. Dalej sii popisané zariadenia
pre PA—6, PA6—6, polyester-polykondenzaéné za-
riadenie az do 250 t/den na jednej linke so spatnym
ziskavanim energie pre textilné a technické vyuzitie.
Zvlaknovacie zariadenie pre textilné vliakna — vy-
sokorychlostné spbsoby pre POY, FDY a BCF, ako
aj pre technické (priemyselné) priadze v jedno-
stupfiovom zvlakriovaco-diziacom procese. Takisto
dodava susiarne pre granulaty PA, PET, PTFE a iné
polyméry.

Haake: Laboratérne zariadenie pre syntetické
vlakna
Chemiefasern, jun 1994, s. 386

Toto zariadenie umoziuje zlepSenie a zjednoduse-
nie reologickych merani. Boli otvorené nové oblasti
pouZzitia. V spojeni s jedno- alebo dvojzavitovym me-
racim extraderom a reologickymi kapilarnymi tryska-
mi, si umoZnené automatické merania reologickych
vlastnosti velmi sa priblizujucich praxi. Priradenim no-
vého Gerpadla taveniny, Haake-zvlakrnovacej hubice,
ako aj konvencného odtahového organu na reometer
momentu otaéok s meracim extriderom je mozné: vse-
obecné stanovenie zvlaknitelnosti materidlu, vyroba
vldken pre dalSie analyzy, opticka analyza povrchu
a distribucie pigmentu, stanovenie roztaznosti a zra-
Zania, preverenie Gistoty taveniny.

Zschimmer und Schwarz: rozsiruje Technikum
viaken
Chemiefasern, jun 1994, s. 386
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Néakladom viac ako 6 milionov DM zriadila spo-
locnost svoje viastné Technikum vlaken, ktoré od
svojho sprevadzkovania r. 1990 stéle roz8iruje a mo-
dernizuje. R. 1993 bola sprevadzkovana pilotna lin-
ka na BCF. Pilotna linka pre textiiné jemnosti (do 300
dtex) disponuje susickou granulatu (pre PES), extru-
der, zvlaknovacie zariadenie s navijanim do 6000 m
min™ (pre pripravu POY a FDY). BCF-pilotna linka
je vybavena 3 extridermi pre tricolor-priadze, ovla-
danie nastreku do hmoty pomocou Colortroniku, pre
jemnostny rozsah od 500—3000 dtex a max. mecha-
nické rychlosti az 4000 m min™'. Tato linka je pre
POP a PA6 BCF priadze, ako aj pre POP CF priadze.

Bouligny: Kontinualne zariadenie CSF pre stri-
zové vlakna
Chemiefasern, jun 1994, s. 400, bo¢ny pohlad na
linku

Tato linka, vyrobok podielnickej firmy Barmag
Bouligny Co, Charlotte/USA, je zariadenim na nékla-
dovo priaznivu pripravu POP, PE, PET a PAD stri-
zovych vlaken. VSetky sucasti linky boli stavané na
zaklade dihorognych skusenosti, boli vylepSené, €im
sa este viac zvysila prevadzkova istota. Linka je po-
stavena pre vysoku kvalitu vliakna, rychlu zmenu sor-
timentu, vysoku flexibilitu a kontrolu. Umoznuje
pouzivat hubice so 100 000 otvormi, produkénou ka-
pacitou na miesto 250 kg/h. Jemnostna paleta siaha
od 1—100 dtex. Pre predvedenie moznosti splnenia
Specifickych poZiadaviek je v Technikume k dispo-
zicii pilotna linka. Dalej je eSte popisany 3DD mixér,
diZiace stolice, horucovzdusné ,pece”, oblickovacka,
kontrolné centrum.

Barmag FK6—1000: Texturovaci stroj novej
generacie
Chemiefasern, jun 1994, s. 370

ZlepSené POY materialy umoznia vyssie rychlosti
texturovania pri dobrej kvalite texturovania. Paleta
réznych priadzi sa rozsiri od tandartnych po mikro-
vléknité. Pre tieto prinasa na trh Barmag Remscheid-
Lennep novy strojny texturovaci program. Mimo-
riadnym zakladom je strojna koncepcia FK6—1000,
ktora je schopna vyrovnat sa roznym poziadavkym
na fiu. V dalSom su popisané vykonové moznosti
stroja, jeho flexibilita, kvalita, FK6—1000 sa vyzna-
¢uje vysokym obsluznym komfortom. Strojné nasta-
venie a kontrolu kvality zabezpecuje PC s farebnym
monitorom. K dispozicii je aj baliaci systém DTY
cievok.

Vyroba mikro-zvlaknovacich hubic pomocou
laserového Ziarenia
Chemiefasern, april 1994, s. 193

V laserovych laboratériach FH Munster bol vyvi-
nuty spdsob vyroby zvldkiovacich hubic pre synte-
tické vlakna. Za pomoci laserovej techniky a Spe-
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cialnej vyvinutej technolégie sa podarilo vyrobit repro-
dukovatelné hubicové geometrie v um rozsahu
z kry$talického materidlu. V porovnani s doposial po-
uzivanymi kovovymi zvlaknovacimi hubicami je moz-
né zvySenie teploty pre ucely Cistenie bezproblémovo
az na 500 °C.

Skusanie zvlaknovacich hubic vysokotlakym
vzduchom
Chemiefasern, jan.[febr. 1994, s. 36, obrazok, sche-
ma

Novy skuaSobny systém zvlakrovacich hubic
Wetzel-Aircheck umoznuje rychlu a cenovo vyhodnu
kontrolu stavu zvlakfovacich hubic pomocou postu-
pu s vysokotlakym vzduchom. Protokol obsahuje
$pecialnu masku pre zvldknovacie hubice so vSetky-
mi ziadanymi a pre hubice Specifickymi udajmi, Sta-
tistikou minim a maxim, arimetrickymi priemermi,
Standartnymi odchylkami, variaciami v % vyjadreni,
grafické znazornenie pre rychlejsie posudenie me-
ranych hodnét a tabulku so vSetkymi meracimi hod-
notami.

Kontinualne zabezpecovanie kvality pri tvaro-
vani vzduchom
Chemiefasern, april 1994, s. 204, obrazok

Novy Heberleinov ATQ-systém pre kontinuaine za-
bezpefovanie kvality merania odchylky od zadanych
konstant pri tvarovani vzduchom az do 2000 dtex.
Odchylky spdsobené surovou priadzou, technolo-
gickymi nerovnomernostami a znecistenim hubic su
ihned registrované. ATQ zahffa vyrobné Udaje
a vyuzitelnost stroja, a tym umoznuje vyhodnotenie
vyrobného procesu, ako aj presnu kontrolu vyrob-
nych nakladov.

ERMAFA: Recykling umelych hmoét
Chemiefasern, jun 1994, s. 408

Do Hormann-skupiny patriaca ERMAFA
Kunststofftechnik GmbH Co, Chemnitz dodava uz ro-
ky zariadenia a doplnky pre recykling umelych hmot
ako systémové rieSenie sucasti strojnej a technolo-
gickej techniky. Doddavaci program zahfiia zariade-
nia na Cistenie a triedenie odpadov z umelych hmot
ako félie, pasky alebo paskové odpady, PA viaknité
odpady alebo kompletné dielce ako odpad. Hlavny-
mi oblastiami pouzitia je tzv. ,inteligentny“ recykling.

Viac syntetickych nekonecénych priadzi
Chemiefasern, april 1994, s. 168

Podla odhadov AKZO bol v roku 1993 zazname-
nany narast celosvetovej produkcie chemickych via-
ken o0 2 % alebo o 380 000 ton na 20,3 mil. ton. Po-
diel syntetickych viaken v ramci chemickych viaken
dosiahol 87 % (1980 75 %), z toho 49 % nekonec-
né, 51 % strizové vldkna. Vystavba novych kapacit
pokracovala predovietkym na Dalekom vychode (Ci-



na, Tchajwan, Kérea, Indonézia). Vyroba PES vla-
ken expandovala celosvetovo 0 4 % na 10,3 mil. ton.

Pre publikovanie pripravila Ing. Valéria Capekova,
VUTCH-CHEMITEX spol. sr. 0., Zilina

PATENTY

Vrstvena plst s tepelnoizolaénymi vlastnostami
SU 1751238-A 1, Majitel: Irpen Progress Combine,
D04 H 1/46

Vrstvena plst ma vonkajsie viaknité vrstvy vyrobe-
né s pouzitim odpadu z kobercov alebo kozusin, vnu-
torné vrstvy su z kratkych odpadovych viaken zo
spracovania viny. Vnutorna vrstva tvori 30—80 %
celkovej hmotnosti plsti. Jednotlivé vrstvy plsti su
spevnené vpichovanim. Pouzitie kratkych odpado-
vych vldken je ekonomické a dodavaju pisti pevnost
a dobré tepelnoizolac¢né vlastnosti.

Nehorlavy textilny material
SU 1756412-A1, Majitel: Wool Ind. Res. Inst., D 03
D 15/00, D 03 D 15/12

Material sa vyraba z nehorlavého polyaramidové-
ho vlakna a modifikovaného vineného vidkna s obsa-
hom 20—80 hmotnostnych % polyaramidu a 80—20
hmotnostnych % viny. Vina sa modifikuje nehorla-
vymi farbivami, chromovymi farbivami, zirkéniovou
sofou alebo kyselinou obsahujucou chlér pri pH
3—4 za varu. Postup je vhodny pre pripravu neho-
lavych tkanin aj netkanych textilii. Pouzivaju sa
v dopravnych prostriedkoch, najma lietadlach a na
vyrobu ochrannych odevov.

Presivana prikryvka s termoregulaénymi
vlastnostami
JP 05168720-A, Majitel: Fuji Iryoki KK, A 61 N 1/10,
A 61 F 7/08

Medzi dve vrstvy prikryvky sa kladie vyhrievaci pr-
vok zloZzeny z drétikov citlivych na teplo. Na jeho
hornom povrchu je eSte material z vrstvy organickych
vadivych vldken. Prikryvka ma termoregulaénu
schopnost, je antistaticka a antialergicka a je vhod-
néa aj na liecbu pri diagndzach, vyzadujucich teplo.

Zvukovoizolacny material na dlazky automobi-
lov
JP 05156560-A, Majitel: Nippon Sekiso KK, D 04
H 1/54, B 62 D 29/04

Jedna strana zvukovoizolacnej plsti je povrstvena
bitumenovou latkou s hustotou 2—5 kg m™. Plst sa

vyraba zo zmesi oby€ajnych PES vlaken s vysokou
teplotou topenia a jadrovych PES vlaken tiez s vy-
sokou teplotou topenia pokrytych vrstvou polyeste-
ru s nizSou teplotou topenia ako jadro. Povrchova
krycia vrstva predstavuje 20—50 % hmotnosti viak-
na. Materidl ma dobré zvukovoizola¢né viastnosti
a lahko sa tvaruje.

Zvukovoizolacny alebo tepelnoizolaény
konstrukény prvok
DE 4213388-A1, Majitel: Mader, H. B., D 06 M 11/79,
C 04 B 32/02

Zvukovoizolacné a tepelnoizolaéné prvky do vozi-
diel, ako aj absorbéry zvuku do motorov vo forme
platni alebo rézne tvarovanych dietov sa vyrabaju
z minerélnej viny, ktora sa spaja liSovanim za pdso-
benia tlaku bez pouzitia spojiv. Neobsahuju Skodli-
vé fenoly ani Zivice, ktoré poSkodzuju zivotné prostre-
die. Polotovarom je runo z mineralnej alebo ¢adico-
vej vaty spevnené amylopektinom, amylazou, vod-
nym sklom a pod.

Hydrofébny tesniaci material pre stavebnictvo
DE 4203861-A1, Majitel: Naue Fasertechnik GmbH
Co. KG, E 02 B 3/16, B 09 B 1/00

Tesniaci materidl, ktory neprepusta vodu afalebo
oleje ma porovity substrat plneny ilom, ktory vo vihku
napuca. K nemu z obidvoch stran priliehaju povrcho-
vé vrstvy, z ktorych aspon jedna je tvorena mate-
ridlom rozpustnym vo vode. Substrat moze byt vy-
robeny z PES alebo polyolefinovych vidken a méze
mat dvojvrstvovi konStrukciu. Vrstva rozpustna vo
vode je zmes bentonitu s kremicgitanom sodnym,
Skrobom alebo gluténom.

Zahradnicka rohoz
JP 05168350-A, Majitel: Kanebo Ltd., A 01 G 9/00,
D04 H1/42

Rohoz sa vyraba z polyesterovych, polyamidovych
alebo akrylovych vlaken, ktoré obsahuju med, oxi-
dy medi alebo halogenované zluéeniny medi. Do ro-
hoze sa fixuje zeolit. V materidli dochadza k vyme-
ne iénov kovu (Ag, Cu, Zn), ktora sa prejavuje anti-
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biotickym u¢inkom. Rohoz ma baktericidne viastnosti
a zabranuje vzniku jej plesni.

Sposob vyroby viskozovych viaken so zlepSe-
nou zmacatelnostou a vyfarbitelnostou
PL 154 833
POLOWINSKI, S., SZOCIK, H.
Majitel: Politechnika Lédzska
D 06 M 15/19, D 01 F 2/06

Pri uvedenom postupe sa do viskézy pre formo-
vanie vlaken pridava 0,1 — 40 % (na celuldzu) hydro-
lyzovaného polyakrylonitrylu | s hodnotou pomeru
amid/karboxy 0—1 ako 0,1 az 30 % roztok v NaOH.
Koneéné vine podobné viakna pripravené z viskdzy
obsahujuce 6 % hydrolyzovaného | s pomerom amid/
karboxy 0,05 vykazuju hodnotu sekundarneho na-
puciavania 320 % (oproti 70,1 % bez hydrolyzova-
ného 1) a lepsiu vyfarbitelnost ako 100 % viskézové
viakna.

Periodicky postup xantogenacie alkalicelulézy
Su 1781227
KUCERENKO, V. |, LISUNOVA, Z. M.,
MALCHEVSKI, A. I., PSANTSEVA, T. I,
SAVRITSKIJ, M. F.
Majitel: Kiproizv. ob. ,Chimvolokno*
C 08 B 9/00

Chraneny postup pozostava z nasledovnych ope-
racii: plnenie reaktora buni¢inou, vakuovanie, ¢iasto¢-
né preplachovanie dusikom, pridavok sirouhlika,
1. a 2. pridavok alkalického roztoku, preplachovanie
dusikom po ukonceni reakcie, pridavok vody a du-
sika pod tlakom, vypustanie produktu. Prednostou
procesu je znizené riziko expldzie a mensi obsah
vedlajSich produktov v désledku periodického prepla-
chovania reaktora. Zmes plynov z preplachovania sa
privadza do kolektora na recirkulaciu. Pred a po
vyprazdneni reaktora sa kolektor preplachuje dusi-
kom. Dusik sa taktiez pridava na sacej strane va-
kuovej pumpy pouzivanej pre vakovanie xantoge-
nacneého reaktora. Reaktor je naviac preplachovany
dusikom po 2. pridani alkalického roztoku.

Vyroba jemnych polyuretanovych elastickych
vlaken zvlaknovaco-diziacim procesom
JP (A) 272 011/93
MORIFUJI, Y., SANENARI, Y.
Prihlasovatel: Asahi Chemical Ind.
D 01 F 6/70

Spandexové vlakna st vyrabané suchym zvlakno-
vanim polyuretanov, dizenim vldken bez ich navija-
nia a tepelnou Upravou. Podla prikladu roztok obsa-
hujaci kopolymér etylén-diamin -MDI- polytetrame-
tylénglykol bol zvlakiovany suchym postupom, dize-
ny a tepelne upravovany priechodom okolo valca pri
povrchovej teplote 240 °C s 8 ovinmi za tvorby
priadze 20 den/4 filamenty, taZznost 580 %.
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UHMW polymérne kompozicie na baze polypro-
pylénu pre viakna
JP (A) 57 055/94
YAGI, K., KAMAY, M.
Prihlasovatel: Mitsui Petrochemical Ind.
C 08 L 23/10

Kompozicie pouzitefné pre vyrobu viaken s dob-
rou pevnostou obsahuju 85 az 99,5 dielov UHMW
polypropylénovych polymérov s vnutornou viskozitou
>5dlg™” a0,5az 15 dielov etylénovych polymérov
s viskozitou > 2 dl g™'. Podla prikladu 0,75 dielov po-
lypropylénu a 0,0375 dielov polyetylénu s viskozita-
mi 20,25 dl/g, resp. 8,3 dl/g bolo rozpustenych v de-
kaline, obsahujucom BMT pri 140 °C, roztok bol
zvlaknovany, krystalizovany v Me,CO a diZzeny na
pomer 28 za tvorby vlaken s pevnostou 0,832 GPa,
modulom 9,73 GPa, taznostou 10,4 % a bodom to-
penia 187 °C.

Sposob vyroby vysokopevnych polyesterovych
viaken
JP (A) 209 312/93
YOSHIDA, K., TANEIKE, M., MURASE, K.
Prihlasovatel: Mitsubishi Rayon Co.
D 01 F 6/62

Polyesterové vlakna s pevnostou > 6 g/den a taz-
nostou < 35 % sa pripravuju zvldkfiovanim cez hu-
bicu s prietahom > 70, chiadenim na teplotu < 80 °C
a prechodom vlakna cez zonu vyplnenu inertnym ply-
nom a hustotou vy$Sou ako vzduch, vyhriatu na 80—
240 °C. Vzdialenost L medzi hubicou a ohrievanou
zénou je 2000—5000 mm. Rychlost navijania je nad
2000 m min™". V priklade zvlékfovanie granulatu
s vnutornou viskozitou 0,91 pri 300 °C, chladenie
vzduchom 15 °C, prechod cez valec naplneny 200 °C
Ar, navijanie na konec¢né vlakna s pevnostou 6,5
g/den a taznostou 24 %.

Sposob vyroby vlaken z recyklovanych po-
lyesterovych odpadov
JP (A) 148 716/93
KAWACHI, M.
Prihlasovatel: Shinkasho KK.
D 01 F 6/62, D 01 F 13/04

Vldkna vhodné pre koberce a ako vyplnovacie ma-
teridly sa pripravuju zo zmesi niekolkych polyeste-
rovych odpadov z vyroby folii a flias. Regranulaty
z jednotlivych odpadov sa mie$aju na obsah recyklo-
vaného polyesteru > 20 %, pozadovanu vnutornu
viskozitu VV (30 °C, 1 :1 fenolftetrachléretan).
V priklade pouzita zmes 10: 10 : 38 : 20 : 22 regra-
nulatov z odpadu z vyroby folii, pricom jednotlivé VV
boli 0,542, 0,580, regranulatu z odpadu z vyroby flias
s VV 0,528 a nerecyklovaného granulatu s VV 0,646.
Vnutorna viskozita zmesi 0,521. Finalne nekoneéné
vlakna sa objemuju na BCF. Dobra zvlakiovatelnost
a vzhlad vldken.



Odstranovanie necistot pri depolymerizacii
odpadného polyetyléntereftalatu
WO 23 465/93
WEST, S. M.
Majitel: Petwest Pty. Ltd.
C 08 J 11/00

Principom procesu je preesterifikacia materialu
obsahujuceho polyetyléntereftalat (napr. napojove
PET flaSe) zahrievanim s etylénglykolom. Vznika roz-
tok obsahujuci rozpustné kratke PET retazce a/ale-
bo bis(2-hydroxyetyl)tereftalat (1). Po dalSej hydro-
lyze vedenej pri zvysenej teplote a tlaku vznika roz-
tok etylénglykolu a krys$taly kyseliny tereftalovej. Pre
filtraciu necistét sa pouziva aktivovany uhlik alebo
hlinka.

ZlepsSené polyesterové vlakna, priadze a kable
WO 10 287/93
HENDRIX, J. P. Jr., KNOX, B. H., LONDON, J. F.,
NOE, J. B.
Majitel: du Pont de Nemours, E. |. and Co.
D 01 F 6/62

ZlepsSenie sa ziska procesom pripravy mikrovlaken
tak, Zze sa tieto vedu po vyzvldkneni na Ciastocné
alebo Uplné vydiZzenie na rovnhomerné vlakno uve-
denej jemnosti za tepla alebo studenym sp&sobom,
s fixaciou alebo bez nej aziskavaju sa vlakna
s medzou taznosti 40—120 %, pevnostou pri 7 %-
nom prietahu nad 0,7 g/den a zrazavostou v horu-
cej vode pod 10 %. Polyesterové viakno moéze obsa-
hovat 1—3 % mol. etylén-5-natrium-sulfoizoftalovych
jednotiek.

Metoda identifikovania polymérnych materialov
GB 2 264 558
THEOCHAROUS, E.
Majitel: BP Co., PLC.
G 01 N21/64

Polymér sa identifikuje tak, ze sa zmieSa s fluo-
rescenénymi farbivami, oziari laserom a potom sa
spektrochemicky deteguje. Postup je vhodny pre
identifikaciu plastickych latok uréenych pre recykla-
ciu.

Vlakna zo skrobu — sposob pripravy a pouzitie
EP 541 050
BUEHLER, F. S., BARON, V., SCHMID, E., MEIER,
P., SCHULTZE, H. J.
Majitel: EMS-Inventa AG

Vlakna pripravované z taveniny pozostavaju z a)
1 az 100 dielov zvlaknitelnej kompozicie zloZenej
z 21 (ne)modifikovaného Skrobu 56 az 96 %, 4—

40 % plastifikatorov ajalebo destrukturalizaénych ¢&i-
nidiel a 0 az 4 % aditiv, b) 0 az 99 dielov = 1 poly-
méru zvlaknitelného z taveniny, pricom A + B = 100
dielov, c) 0 az 20 dielov bezného aditiva pre spra-
covanie z taveniny. V priklade pouzita kompozicia po-
zostavajuca zo 70 dielov hydroxypropyl Skrobu,
15 dielov glycerolu, 123,8 dielov sorbitolu, 2 dielov
mocoviny a 0,2 dielov Mg stearatu. Po zgranulovani
a primieSani 40 % hm. kopolyamidu PA 6/PA 66 sa
zmesna tavenina zvladknuje na vlakna vykazujuce
E-modul 499 N mm™@ amax. 10 % napuéiavanie
v studenej vode.

Vyroba polypropylénu s vysokymi hodnotami
indexov toku
CS 274 520
POSPISIL, L., SULA, K., STUBLEY, Z., OTTIS.
J., SULC, Z., PESTA, P.
Majitel: Vyskumny ustav makromolekularnej chemie,
Brno
C 08 F 110/06

Patent chréni peroxidicku degradaciu polypropylé-
nu s hodnotou IT 1,0—6,5 g min™" za pritomnosti
0,3—1,0 % SiO,, difosfitu alebo disfonitu (so stéricky
tienenym atomom P) v koncentracii 0,8—30,0 mol.
% (na pocet mol. proxidu) a mastného monoglyceri-
du (0,3—1,0 %). V priklade pouzita zmes PP, zmes
tienenych fenolov, bis/2,4-ditercbutylfenyl/pentaerytri-
tol difosfonitu, SiO,, Hostatstat FA 14, 2,5-dimetyl-
2,5-ditercbutylperoxyhexanu. Po lisovani vzorka po-
lyméru vykazovala hodnotu indexu toku 23 g/10 min.

Zariadenie pre vysokorychlostné zvlakiovanie
syntetickych viaken
SK 277 696
CS 277 694 L
JAVOREK, M., KOHUT, S., SIMO, R., BESEDA, V.,
DUDASKO, J., CiZ, J.
Majitel: Vyskumny ustav chemickych vidken, S. p.
Svit
D 01 D 5/08, 5/092, 5/088

V drahe medzi zvidknovacim blokom a navijacou
hlavou su umiestnené aspon dva funkéné prvky, pri-
¢om jeden. pozostava z dutého telesa, ktoré je hori-
zontalne a vertikalne nastavitelne voci druhému prv-
ku a je opatrené pozdlznou Strbinou s nastavitelnou
Sirkou a povrchom vymedzenym touto pozdiznou
Strbinou, pokrytym rovnomerne rozlozenymi drazka-
mi, s vyhodnou nerezovou tkaninou. Druhy funkény
prvok pozostava z dutého telesa s vytokovym otvo-
rom a je umiestneny v stabilnej vzdialenosti 800 mm
od navijacej hlavy.

Pre publikovanie pripravila Ing. Kamila Rzymano-
va, VUCHYV Svit
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