
Rodnik 1.
1994

tssx 1335-0617

7

I
I
l. 3



Vldkna  a  tex t i l  (3 )  (1994)

CONTE NTS O B S A H

1. Vlasenko, V., Gudz, O., Bereznenko, N., Lukashevich, 1. Vlasenko, V., Gudz, O., Bereznenko, N., Lukashevich,
O., Rybakova, L. O., Rybakova, L.
Desing of Polycaproamide Threads with Extended Antimicro- St0dium polyamidovych nit i  so stdlymi antimikrobnymi
bial Propert ies vlastnostami

2. Prchal, V., Marciniin, A., KriStofic, M. 2. Prchal, V., Marciniin, A., KriStofii, M.
Dyeing and Colourist Propert ies of Polypropylene Fibres Farbenie a kolorist ick6 vlastnosti  polypropyl6novfch vl6kien

3, Pechdrovd, I. 3. Pechdrovd, L
Possibi l i t ies of a Collagen Processing to Fibres MoZnosti  spracovania kolag6nu na vldkno

4. Marcian, V. 4. Marcian, V.
Characterist ics and Application Possibi l i t ies of Hihg-Tena- Vlastnosti  a apl ikacn6 moZnosti  vysokopevnyich a vysoko-
city and High-Module Polyethylene Fibres modulovfch polyetyl6novych vldkien

5. TalAba, P., Srokovd, 1., Hodul. P. 5. Taldba, P., Srokovd, 1., Hodul, P.
Contr ibution to a Novel Solvent System for the Production Prfspevok k novemu spdsobu prfpravy regenerovanfch ce-
of Regenerated Cellulose Fibers lulozovfch vldkien

6. JerguS, P., Dubnicke, A. 6. JerguS, P., Dubnicka, A.
Reducing of Water and Air Pol lut ion, Recycl ing and Ecolo- Rie5enie zniZovania zalaZenia odpadovl ich vod, ovzduSia
gical ly Acceptable Waste Disposal in Consumer Goods In- a recykldcia a ekologicka l ikvidacia odpadov v spotrebnom
dustr ies of the Slovak Republic priemysle Slovenskej republiky

7. Struszczyk, H. 7. Struszczyk, H.
Modif icat ion of Selected Natural Polymers Modif ikdcia prirodnl ich polym6rov

NEWS FROM DEPARTMENTS: THEORY, Z VEDECKOVVSKUMNVCH A VVVOJOVVCH
TECHNOLOGY AND APPLICATION PRACOVISK

8. Capekovd, V. B, Capekovd, V.
The Change of the legal Subjectivi ty in the Research lnst i-  Zmena prdvnej subjektivi ty vo Vfskumnom 0stave text i lnej
tute of Texti le Chemistrv in Zi l ina ch6mie Zi l ina

9. Marciniin, A. 9. Marcincin, A.
A new Research Scienti f ical projects on the Department of Nove vedeckovl iskumn6 projekty na katedre vldkien a tex-
Fibres and Texti le t i lu

SYMPOSIA -  CONFERENCES SYMPOZIA -  KONFERENCIE
'10. Kello, D. 10. Kello, D.

Man-Made Fibres were discussed Chemick6 vldkna rokoval i

11.  The Opening Adress by the Di rector  o f  VUCHV in  Sv i t  11.  Uvodnf  pre jav r iad i te l 'a  VUCHV vo Sv i te  pdna RNDr.
Dr. Du5an Budzdk at the 19th Tatra's International Confe- DuSana Budzdka na XlX. Tatranskej konferenci i  ochemic-
rence on Chemical Fibres krich vldknach

News Zo zahranicnfch 6asopisov
Patents Patenty
Dates Kalend6rium
Instructions for Contr ibutors Initrukcie pre dopisovatelbv

133



DESIGN OF POLYCAPROAMIDE THREADS WITH
EXTENDED ANTIMICROBIAL PROPERTIES

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

Light lndustry Academy of Ukraine; lnstitute for Food Chemistry and Technology, Kiev, Ukraine

The object  of  the study is to design polyamide threads with extended ant imicrobial  propert ies
due to introduct ion of  b iocide modif iers into polymer mass by in ject ion method.

Das Ziel  der Arbei t  is t  das Studium der Polyamid-Fdden mit  konstanten ant imicrobialen Eigen-
schaften, die durch das Einfuhren von biozieden Modifikatoren in die Polymer-Masse durch injektion
Verfahren, erzielt wurden.
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Cielbm prdce je Stfdium polyamidor4ich niti so stdlymi antimikrobnymi vlastnostami, dosiahnutfmi
zavedenim biocidnych modifikdtorov do hmoty polym6ru injekcnyim sp6sobom.

Textile materials of antimicrobial properties, the so-
calf  ed "biotexti le", are in common use at dif ferent
spheres of human activi ty. Alongside establ ished
used cctton materials interest had enhanced to bio-
textile of polymeric fibres. As demonstrated by great
patent of synthetic biotextile materials.

Probably this fact is attr ibutable to origin of bio-
textile application fields where cotton materials es-
sential ly fai l .

To biotexti le materials of synthetic polymers the
addit ional requirements are made: conferr ing them
antistat ic propert ies, air-proofing provision, hygro-
scopic i ty  or ,  to  the contrary,  hydrofugeness and
some other.

Modern practice for making and processing syn-
thetic f ibres basical ly can meet these requirements,
part ial ly due to modif icat ion of threads, part ial ly due
to making distinctive structures for textile materials
and their packages.

The present study object is to design polycapro-
amide f ibrous materials of constant antimicrobial
act ivi ty due to introduction of modifying agents into
polymer melt before moulding threads (modif icat ion
inject ion method).

General requiremenls to modif iers added to melt
of polymers by injection method are known. They de-
f ined the principal task of the paper, to carry out
search of antimicrobial materials withstanding con-
dit ions for moulding polycaproamide threads and
providing attainment of required propert ies for
threads, antimicrobial and physical and mechanical.

As antimicrobial agents there were studied bis-
quaternary 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 modif ied threads there were chosen
materials meeting the requirements: stabi l i ty under
condit ions for moulding threads, retention of mould-
ing propert ies in polycaproamide melt,  solubi l i ty or
dispersibi l i ty in melt.

Experimental complex threads, containing biocide
addi t ives,  are produced on lab spinning uni t  for
moulding and stretching. Physical and mechanical
propert ies of threads are given in Table 1. The pre-
sented data indicate that the selected biocide addi-
t ives inf luence sl ightly on physical and mechanical
properties of threads. Antimicrobial activity was stud-
ied on text i le materials produced from these threads
in vitro as to culture Staphylococcus aureus simu-
lat ing agents for infect ion of skin and soft t issues as
well  as Candida albicaus st imulat ing candidomykose
agents. Culture S aureaus was cult ivated on meat-
peptone agar, C. albicaus on Saburo dense medium.
The second generations of dai ly S. aureus agar cul-
tures and 48 - hourly C. albicaus cultures were
used in  exper iments.  0 .1 ml  suspension of  micro-
organisms in steri le isotonic solut ion of natr ium chlo-
r ide (densi ty  of  suspension is  106 columnforming
units/ml) was applied over nutr i t ive material surface
in conventional Petry cups and was evenly spreaded
over the whole surface of medium with steri le putty
knife. On sowed surface they put fabric samples in
disc form of 10 mm diameter and incubated at tem-
perature 37 'C. Al 24 and 48 hours, for cultures
S. aureus and C. albicaus correspondingly, they con-
sidered test results by measuring diameter of growth
defay atea for test-culture around the disc.

It  was found that al l  studied samples possess an-
t imicrobial act ivi ty which pronunciat ion degree de-
pends on biocide chemical nature.

Thus, samples modified with oxihynolin derivatives,



Table 1. Physical and mechanical propert ies of experimental polycaproamide threads (1 = 3.9)

No. of
sample

Modif ier
conventional

symbol

Modif ier
chemical

nature

Modif ied
quanti ty

in thread,
%

Physical and mechanical propert ies
of threads

Line dens i ty ,  Uni t  tens i le  Ul t imate
tex load, 2Oitex elongation %

1
2

3

3a
4
5
5a
6
6a
7
U
9
9a
1 0

Free of modif ier
AM-1

AM-2

AM-3
AM-5

AM-7

A M - 1 3
AM-9
AM.6

AM-4

nmpnoteric
surface-active
material
Derivatives of
quaternary ammonium
composit ions

_ t t _

_ , t  _

Hydantoin derivative
Hynolin derivative

Chlorophenol derivat.

1 . 5
1 0 . 8
10.4

1 0 . 9

1 0 . 8
10.7
10.4
1 0 . 6
1 0 . 9
10.2
10.2
1 0 . 9
1 0 . 4
10.7
1 0 . 3
1 0 . 3

40.5
40.5

38.0

39 .8
30.8
38.0
37.0
38 ,0
34.5
35 .7
44.2
44.6
40.9
4 1 . 0
39 .0

4 1 . 5
43.0

41.0

44.2
40.8
38.0
49.0
44.0
4 1 . 0
34.0
39 .s
35.5
33.4
40.5
36.0

2.0

3 .0
3 .0
2 .0
3 .0
2 .0
3 .0
2 .0
2.0
2.0
3 .0
2 .0
3 .0

surpass all others in activity with regard to the both
cultures under investigation. Samples, modif ied with
bis-quaternary ammonium compounds, are less ac-
t ive relat ive to the same cultures. For this group of
modifying addit ives 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.

Al l  studied samples conserve init ial  antimicrobial
activity for 15 months storage (observation term).

To study antimicrobial effect stability in the course
of fabric usage the washing condit ions for special
garment and bed-l inen were simulated. Samples of
materials were subjected to washing: they were
steeped in warm solut ion of synthetic detergent for
60 min., washed in solut ion at temperature 40-45
"C for 5 minutes, r insed in f lowing cold water, dried
at room temperature and studied antimicrobial ac-
tivity by the above method.

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

Sani tary-chemical  analys is  resul ts  for  samples
modif ied with derivatives of quaternary ammonium
compounds and hynolin model perspirat ion l iquid are
not  def ined.

The studies we have conducted al low to bel ieve
that  text i le  mater ia ls  of  po lycaproamide 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-prophylactic inst i tut ions of sur-
gical prof i le, blood service inst i tut ions, cl inical and
biochemical inst i tut ions as well  as for bed and body
l inen with the object of prophylaxis for internal hos-
pital inject ions.

Lectured at the XIX-th Tatras conference
11 . -12 .  10 .  1994  i n  Sv i t .

SruDruM poLyAMrDovVcn Nrri so srALyMl
ANTIMIKROBNYMI VLASTNOSTNUI

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

Akad1mia I'ahkeho priemyslu, lnStitft ch6mie a technologie potravln, Kijev, Ukrajina

Cielbm prdce je Studium prlpravy a vlastnosti poly-
amidonich niti so stdlou alebo dlhodobou antimikrob-

nou upravou pomocou bakteriocidnyich zlfdenin,
ktor6 sa do polym6ru davkuju injekcnfm sp6sobom.
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Ako bakteriocidn6 modif ikdtory bol i  sledovan6 bis-
kvart6rne amoniov6 sol i  polymetyl6ndiaminov, deri-
vdty hydantoinu, chinol lnu a chlorfenolu.

Na zdklade ziskanfch poznatkov bolo vybranfch
9 zlucenin, ktor6 vyhovuj0 podmienkam zvldkiovania
PAD vldken. S t)rmito vytypovanyimi ldtkami bol i
pripravene PAD nite a text i ln6 materidly, na ktoryich
sa sledovala ich antimikrobna t icinnost ( in vitro) vo

Staphylococcus aureus, E. col i ,  Candida albicans.
Najvdid5iu u6innost voci sledovanlim kultfram pre-

javi l i  materi6ly, ktor6 bol i  modif ikovan6 derivdtmi
chinol inu a kvart6rnych amoniovl ich zl06enin. Tieto
materidly mOZu byt perspektfvne pre vfrobu pracov-
nyich odevov zdravotnikov a nemocnicn6ho prddla.

Prednesen6 na XlX. Tatranskej konferenci i
11 . -12 .  10 .  1994  vo  Sv i t e .

DYEING AND COLOURIST PROPERTIES
OF POLYPROPYLENE FIBRES

uPrchal ,  V. ,  "Marc indin,  A. ,  uKr is tof ic ,  M. ,  oondre jmiska,  K.

"Chemical-technological faculty of the STU, Bratislava, Slovakia

bResearch tnstitute for Man-Made Fibres s. e.. Svit. Stovakia

The dye ing of  synthet ic  f ib res by exhaust ion method (dye ing in  bath)  and the f ibre  modi f ica-
t ion for  dye ing was s tud ied.  The at tent ion was focused on the po lypropy lene f ibres.

Es wird die Problemat ik der Fdrbung von
Polypropylen-Fasern,  durch Ausziehverfahren
Zweck.

synthet ischen Fasern angefurht  besonders der
(Badf i i rbung) und ihre Modif iz ierung zu diesem

Ar ta . r tu : r , r ; )oB iuur r  t tp r t6 . r te r r r r  oK l )annrRar lu r  ( :un ' r 'e ' r ' r . r , recNr , r \ .  f rN teruo  ro . ruJ I r l )ouu. r reuonr , r \
B ( ) . l | ( ) K o t I c t l p 6 t t l t o l I | I l r | l \ { l , | l \ t t ] . | . ( ) ] a N I 1 , r ( t l r r 1 r a | | | l , I B A l | t , | e N | R t t i t t t t t e ) l | l | \ l \ | ( ) ' l l t t [ t t t x i t I t t , t t , t t ; . , v t l : ; l l l l l l t l i l

l [ € . l l b  K ) .

Rozoberd sa problematika farbenia syntetickyich vldken najmd polypropyl6novlTch vytahovacfmi
sp6sobmi (kfpelbvfm farbenfm) a ich modif ikdciou za t fmto 0celom.

Polypropylene fibres are almost dyed in mass, This
way of dyeing has many advantages as economi-
cal,  ecological and quali tat ive ones. The dyeing in
mass makes not possible to dye small  charges as
the process is low operative. Polypropylene f ibres
dyeing by an exhaustion method is connected with
the polymer modification, lt is necessary to state this
way of dyeing was not successful ly real ised in in-
dustr ial practice t i l l  now in spite of several solved
technologies.

Determined condit ions must be fulf i l led to dye the
synthetic f ibres by exhaustion method.

The space accessibility of a fibre for the molecules
of a dye is one of these condit ions. The dyeing is
performed in non-crystalline areas and fibres of high
crystalline content are dyed with difficulties. The crys-
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tal l ini ty grade of polypropylene f ibres is approx. 60
%. There is suff icient content of amorphous areas
as the condit ion of the dyeing.

Amorphous areas are also l imited accessible for
the dye. The satisfactory kinetic condit ions for dye-
ing are secured by suff icient f lexibi l i ty of macromol-
ecule chains segments and increasing of a free vol-
ume where molecules of dyestuff can dif fuse in ac-
cordance with the free-volume dyeing theory. That
means, the dyeing in amorphous polymer areas un-
dergoes t i l l  above the temperature of glass transi-
t ion Tn in a great degree. When this temperature is
h igh,  e.  g .  for  polyester  f ibres,  the boi l -dyeing to fu l l
shades is possible only with a support means that
decrease the temperature Tn. The polypropylene f i-
bres don't  belong to this case as their To is substan-



t ial ly lower than polyester and polyamide f ibres.
The second condit ion of the exhaustion method of

dyestuff from the bath into the f ibre is interaction
among the polymer and the dyestuff molecules. The
suff iciently strong intermolecular forces are present
only  in  f ibres wi th 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 dif f icult  dyeabil i ty of several synthetic f ibres is
caused by two factors, in Eeneral:
- space macromolecule arrangement in the f ibre,

that makes impossible of a dye dif fusion into t l ' re
f ibre and one is  gained by the h igh crysta l l inr i i ty
degree and a h igh Tn,

- low aff ini ty of the dye to the f ibrr", .  that is causeC
by unpresence of function groups conrl i t ioning thc
intermolecular forces forming.

ln connection with dyeing of polypropylerie f ibres
by exhaustion method the question of intermolecu-
lar forces forming between a dye and a f ibre rnust
be solved as fol lows from the above mentionecl. The
next ways are mentioned:
- a selection and a production of specia! dyes
- chemical modif icat ion of the polypropylene
- physical modification of the polypropylene (by the

Ni compounds, ; :olynrer addit ives, pi"eparation of
polymer mixtures)

Herl inger with his fel lour-workers I i  ]  studit :r j  the
results of polypropylene f ibres dyeing in connection
wi th the chemical  composi t ion of  dyes.  Th,e
monoazo-, bisazo- and anthraquinone dyes from the
group of solvent dys5 and ones from the grr:up of
disperse dyes so commercial ones as well  as spe-
cial prepared for this purpose.

It  was found the necessary condit ion for dye ex-
haustion on polypropylene f ibres is presence of suf-
f icient number of alkyl groups in a dye rnolecule, that
ensure the dye aff ini ty to a f ibre

Level l ing proper t ies and dye exhaust ion speed
were deteriorated with increasing number and length
of alkyl chains. Colour fastness to washing shows
opposite tendency and wash fastness were increas-
ing wi th the l i f t ing of  number and length of  a lky l
chains.

Also the degree of exploitat ion was increased with
the l i f t ing the bath wi thdrawing of  gB,7 % was
achieved by the dye 1,4-bisoktadecylaminoantra-
chinon. The washfastness and the l ight fastness
were evaluated very well  but the rubbing fastness
was unsatisf ied.

The chemical modif icat ions of polypropylene be-
cause of improving the dyeabil i ty deals with the ba-
sic modifications with nitrogen contained compounds
that enable dyeing with acid and metalcomplex dyes.

The improving of dyeabil i ty of PP f ibres by disperse
dyes is achieved by graft ing of several monomers
as acryl ic acid, acryl ic acid esters, vinyl acetate, vi-
nyl pyridine, vinyl pyrrol idine and others.

It  must be stated that most of chemical modif ica-
t ion polypropylene methods are unusable for practi-
cal purposes. Some ones are technical ly pretentious
and economical ly not interesting, the others are un-
acceptable because of unsatisfactory colorist ical
propert ies of result dyeing.' [he 

principle of the PP f ibres physical modif ica-
t ions l ies in adnnixing of addit ive containing the dye
bondable groLrps to the polymer before sp inning.
Akrman with the group [2] studied the dyeabil i ty of
PP f ibres modi f ied by 6 wt  % basic  addi t ive
Propirnid N. One is the styrene-amine resin with the
higher ccntent of the tert iary nitrogen atoms. The
long al iphatic chains presence secure the compat-
ibi l i ty with polypropylene. The PP f ibres modif ied by
this method are dyed from the acid bath by acid and
metalcomplex dyes. The authors aff irm that also di-
rect, reractive, vat and disperse dyes can be used.

In col laboration wit lr  the people of the Research
Insti tute for f i4an-Made Fibres in Svit  we studied the
dyeing abi l i t ies of  f ibres prepared f rom polymers
mixtures:
- polypropylene/polyamide 6
-- potypropylene/ polyethylene terephthalate.

Polyi ' rrers mixtures PP/PA6, res. PP/PET create
thernrodynamical ly incompatible polymer pairs with
the clcse rheological characterist ics being one of the
condi,;olrs o{ teclrnological processabil i ty in the poly-
nrer rnixture fcrm.

The analogy of rheological characterist ics is often
not surff icient and the technological compatibi l i ty of
botl ' r  phases must be secures by the addit ion of
a reactive or an unreactive interfacial agent [3].

The interfacial agent must secures in the two ther-
modynam ical!y incompatible polymers m ixtu re.
- a decrease of the interface energy at the phases

boundary and increasing of the dispersion de-
gree.

- a mixture stabi l i ty - a prevention of dividing into
the phases

- an increasing of the polymer component adhe-
s ion.

In clependence on the condit ion for the prepara-
t ion of f ibres from polymer mixture the shape and
the parameters of disperged minority phase change
in the polypropylene matrix. The crystal structure as
in unCrawn a.s in drawn mixed f ibres, as well  as the
orientat ion and mechanical propert ies change, too.

The paper deals with some facts concerning the
observations of the inf luence that the condit ions of
fibre preparation from the polymer mixture have on
their colourisi ic propert ies.
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The dyeabil i ty of f ibres 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/PAO and dispersed
dyes are suitable for the mixture PP/PET.

It  was found 14, 5,61 that the acid dyes are not
suitable for dyeing of f ibres from PP/PAO 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)
chemical ly reacts with the terminal polyamide
6 amino groups according to the fol lowing diagram:

The f ibres 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 carr ier us-
ing was successfully solved for both types of fibres
from the polymer mixtures.

Aby sa synteticke vldkna mohli farbit vytahovacfmi
metodami, musia byt splnen6 podmienky:
- priestorovd pristupnost vo vldkne pre molekuly

farbiva, teda dostatodnd amorfnd 6ast polym6ru
s pohyblivfmi polym6rnymi segmentami, teda pri
teplote nad teplotou skelnenia. Preto napr. poly-
ester si vyZaduje tlakov6 farbenie alebo prend5a-
de

- tvorba interakci i  medzi makromolekulami poly-
m6ru a farbivom.

Tdto podmienka sa u polypropyl6novfch vldken dd
gplnit  len zavedenim aktivnych skupin do polymeru.
Uprava farbiv alkylor4imi skupinami nespliala v5etky
poZadovan6 stdlosti vyfarbenia. Egali zacn6 vlastnosti
a ryichlost vytahovania farbiva z k[pel'a sa zhor5ovali
s narastajfcim podtom a dlZkou alkylov!'ch retazcov,
vylep5ovala sa vSak vlTtaZnost k[pel 'a a stdlost i
vyfarbenia.

Pri chemickfch modif ikdci6ch polypropyl6nu i5lo
predov5etkfm o bdzickil modifikdciu pre farbenie
kysllimi a kovokomplexnyimi farbivami. Uplatnila sa
hlavne adit ivdcia zlfdeninami s tercidrnym dusikom.
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Rie5il i  sa rOzne sposoby odkovania - teda na-
viazania roznych monom6rov na aktfvne centrd poly-
meru, vyvolan6 Ziarenim, peroxidmi a pod.

V poslednom obdobl sa u nds venovala pozornost
modifikdcii zmesovanim polypropyl6nu s polyamidom
a s polyesterom. Za ucelom dobrej znd5anlivosti
kaldej z tlichto dvojic sa pouZivalo medzitAzovl
6inidlo, ktor6 malo za ulohu znft i l  medzipovrchovu
energiu na rozhrani fAz a zvyi5it  tak stupefi  disper'
gdcie, zvf5it  stabi l i tu zmesi a adh6ziu polym6rnych
zloliek. Medzifdzov6 cinidld moZu byt reaktivne
(najmii  pre PAD) alebo nereaktivne (pre PET).

Vldkna zo zmesi PP/PAO sa vyfarbuju najmd dis-
perznfmi farbivami, pretoZe aminoskupiny, ktor6 by
mali viazat kysle a kovokomplexn6 farbivd, su bloko-
van6 reaktivnym medzif lzovym cinidlom - malein-
anhydridom naviazanyim na polypropyl6n. Pre zmes
PP/PET sa osveddili disperzn6 farbivabez prend5a-
6ov a bez t laku.

Prednesen6 na XlX. Tatranskej konferencii
11 . -12 .  10 .  1994  vo  Sv i t e .

FARBENIE A KOLORISTICKE VLASTNOSTI
POLYPROPYLENOVVCN VLAKI EN

uPrchal ,  V. ,  uMarc indin,  A. ,  uKr is tof ic ,  M. ,  bOndrejmiska,  K.

uChemickotechnologickd fakulta STU, Bratislava, S/ovenskd republika

bVyskumny lstav chemick'ich vldken,5. p., Svif, S/ovenskd republika



POSSIBILITIES OF A COLLAGEN PROCESSING
TO FIBRES

Pechdrovd. L

Research lnstitute for Man-Made Fibres, s. e., Svlt, Slovakia

The possibi l i ty  of  t ransformat ion the biological ly process col lagen to the f ibre.  The technical
athelocol lagen di f fers by the f ibre-forming component content that  inf luences the condi t ions of
t ransformat ion the gel  to the solut ion,  character ist ics of  the solut ion and the coagulat ion abi l i ty .
The coagulat ion in var ious agents was studied. The f ibrous format ion arose in al l  agents.  Ones,
soluble in water,  require cross- l inking before drying.

Es  wurde s tud ie r t  d ie  Mog l ichke i t  e iner  Uber fuhrung durch  b io log isches  Ver fahren ,  e ines
verarbei teten Kolagens zu Fasern.  Das technische Gel eines Atelokolagens unterscheidet s ich
durch den lnhal t  des faserbi ldenden Bestandtei les,  dass die Bedingungen der Uberfuhrung des
Gels  in  e ine  Losung bee in f luss t ,  Charak ter is t i ken  der  Losung und auch d ie  Fdh igke i t  zur
Koagulat ion.  Es wurde untersucht die Koagulat ion in verschiedenen Mit te ln,  in al len entsteht ein
Faserngebi lde,  dass Wasserzer losl ich ist  und fur das Verbessern der Eigenschaften es eine
Vernetzung vor dem Trocknen erfordert.
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StuOule sa moZnost prevodu biologicklim postupom spracovan6ho kolag6nu na vldkno. Technickf
gel  atelokolag6nu sa l i5 i  obsahom vldknotvornej  z lo2ky,  ktor17 ovplyvnuje podmienky prevedenia
gelu do roztoku, charakter ist iky roztoku i  schopnost ku koaguldci i .  Bola s ledovand koagul6cia v
rdznych cinidldch, vo v5etkych vznikd v l6kenn! utvar,  ktorf  je vodorozpustny a pre z lep5enie
vlastnost i  vyZaduje zosietovanie pred su5enim.

The col lagen represents the biomaterial exist ing in
a human body as well  as in every animal. There are
many reserves in ut i l is ing the col lagen and also in
assert ing one in various spheres.

In recent t imes the col lagen has found a great
assert in the cosmetic industry. Good compatibi l i ty
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 carr ier in cosmetic appl i-
cations are utilising. The collagen as a biocompatibile
material in f lat or tubular formations has found the
assert ing in medicine, where one is good eff icient
by stopping of bleeding, one has found an assert ing
in eye surgery and in form of implants and mem-
branes. The col lagen matrix f i l led 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 l i fe is manufacturing of wrapping tube
materials for meat products. The most of salami or
sausage tubes are based on col lagen processed
from the skins.

The col lagen, especial ly in sinews and napes of
the animals, has marked f ibr i l  structure when the
macromolecules are arranged in longitudinal direc-

t ion. There are bases asserted in the l i terature and
ones known in the practice concerning the gaining
or the processing of collagen fibres. The above men-
t ioned are almost only deal ing with the col lagen f i-
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 dif fer from
the imagination of the text i le f ibre idea because of
not  gain ing them as a f i lament .

Our interest was focused on the study of a con-
version of the biological col lagen processed into
a f ibre using a f ibre-forming method.

The athelocol lagen 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
f ibre forming proport ion 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 dif fer-
ent according to the content of the fibre forming pro-
port ion (Table 1.).
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1 .  a l ka l i ne

2. acid

3. gel of a suitable form

4. frozen, frozen water discharged
from the whole volume

5. frozen, without discharging
of a water from the volume

6. surJace part frozen without
discharging of a water

7. frozen inside part without
discharging of a water

8. concentrated, frozen with discharging
of the water from the whole volume

Table 1. Content of the f ibre forming proport ion in the techni-
cal gel of the athelocol lagen

Content of the f ibre
forming proport ion

%

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

When sol idifying, the more concentrate part of the
gel that already hasn't  f lowed 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 st i l l  in  mot ion.  Dur ing 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 athelocol lagen
gel changes in dependence in a temperature resulted
in the sett ing of the condit ions for f ibre forming so-
lut ion creating. The changing of the athelocol lagen
into the solut ion occurs after heating of the gel at
the temperature 40 "C by contemporary mixing. This
consistence is unable to be transformed by the co-
agulat ion to the formed shape or to the form of a
foi l  or a f ibre, To achieve above mentioned increas-
ing of the f ibre forming mass viscosity is to be gained
by the temperature decreasing.

Informally, the viscosity values were measured for
the alkal ine col lagene gel and for the gel, the water

4.88

6 . 1 3

1 ' 1 . 4 5

28.12-31.3

8 .91 -1  3 .0

20.2

8,33

37.4

The gel in the delivered form is unusable for a form-
ing. The gaining of a solut ion form that would be able
to transport and to the fol lowing forming at the noz-
zle. The abi l i ty of the athelocol lagen gel to change
into the f ibre forming solut ion by di lut ing with water,

Table 2. Temperature changes of the technical athelocol lagen gels

Gel pattern Dissolut ion temperature Repeated sol idif icat ion temperature

a lka l ine

acid

gel of a suitable form

prev ious ge l  in  DMSO

start 34 'C fully flows at 36.5 "C

start 32 'C fully flows at 37 "C

start 4'1 'C fully flows at 43 "C

the same

al27 "C, part is sol idi f ied, part has f lowed yet, the mixture
of more dense and more thin layer

at 30 "C more concentrated part has not f lowed, the mixture
of more dense and more thin layer

at 40 'C the mass doesn't  f low but at 30 "C i ts
shrinkage is st i l l  watched

the same

acetic acid, various pH value phosphate buffer and
various organic solvents was studied. The solut ion
has not arisen in cold water one arise in a water of
temperature 40'C. The last mentioned after cool ing
get sol id to various st i f fness gel according to the
athelocol lagen concentrat ion. ln the acetic acid thin
solut ion arises at an increased temperature. A vis-
cous solut ion comes into existence by cold even in
the concentrated acid and one cannot be back
formed. The gel get to the solut ion in dependence
on the temperature also in phosphate buffer. After
cool ing the gel again arises. When the concentra-
t ion of the athelocol lagen in the system is low the
gel is insuff iciently sol idif ied.

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 condit ions and the gel st i f fness
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 trozzing and the nett ing
agent was added in addit ion.

Table 3. Viscosity of the athelocal lagen solut ions

Temperature/"C
Viscosity

alkal ine gel  a l fa = 4.BB ok

ge l ,  a l fa  =  9 .14  %o
+ crossl ink ing agent

2 .8  Pa  s

1 0 P a s  4 0 P a s

5 .6  Pa  s

Both compared solut ions were not enough f ibre
forming at  37 'C.  The a lka l ine gel  wi th  the lower
col lagen content required cool ing to 24 "C when the
solut ion viscosity was enough for the f ibre forming
through the nozzle. The gel of higher col lagen con-
tent  requi red smal ler  temperature decreasing for
essential ly viscosity increasing and more complete
form raised also by coagulat ion.

An information is worth to be mentioned that chang-



ing of the athelocol lagen gel into the solut ion and
back is the reversible process.

The coagulat ion of solut ions prepared under vari-
ous condit ions was compared. The solut ions were
chosen as fol lows:
1. changing of the technical athelocol lagen gel into

the solut ion by heating
2. changing into the solut ion by heating of 100 g gel

and 200 ml phosphate buffer
3. changing into the solut ion by heating of 100 g gel

and 200 ml glycerine
4. changing into the solut ion by heating of 100 g gel

and 200 ml  5 % CH3COOH.

The monofi le was formed in baths:
A, saturated NaCl with the formaldehyde content
B. in the bath of 240 g l-1 NarSOo while the athelo-

col lagen solut ions were after sol idifying after 24
hours again dissolved

C. in the same bath, the pattern were after 48 hours
after double sol idifying and changing into a solu-
t ion by heating

D. in the bath of 240 g l-1 NarSOo with the formal-
dehyde content, in comparison with the previous
experiment the solutions were heated for 6 hours.

The solut ions were kept at the temperature 30 "C
before the forming. The raised formed shapes are
characterised in the Table 4.

Table 4. Monofi le characterist ics

to be gained the research of a coagulation was per-
formed in great number of agents. The solut ions of
2A % were used for the coagulation but some ex-
cept ions.  The spinning solut ions were gained by
heating of the first three patterns according to the
Table 1 . Suff icient strong monofi le was formed f rom
the alkal ine gel only in few agent even when the
collagen was formed to this shape. The acid gel with
the higher content of f ibre forming gel performs bet-
ter monofi le forming that was more strong while de-
lay of the coagulat ion period. Some agents proved
to be unusable for the coagulation, e, g. zinc acetate,
carbamide when back col lagene di lut ion occur while
cont inue the coagulat ing per iod.  The technica l
athelocol lagen gel pattern with the double col lagen
content in comparison with the previous patterns
gives strong elast ic monofi le, however this one is
also di luted when the stay period in some agent has
long duration (e. g. acid sodium, tartrate) while the
monof i le  remains sel f -  suppor t ing and suf f ic ient ly
elast ic after drying in others ones (e. g. NaHCOr,
(NH4)2CO3).

From study of a coagulat ion in an agent scale can
be stated no agent has any marked immediate co-
agulat ing and swell ing effect. No shape insoluble in
water was gained by a coagulat ion.

The experiments of f i lament forming from the gel
treated to the solut ion proved the possibi l i ty of gain-

Solution Condit ions of the coaqulat ion
c

strong monofi le

swelled monofi le at 30 'C,

more strong at 28 "C
as i tem No. 3 monofi le

weak monofi le, get strong
after staying in the bath

one not coagulate at 30 'C

weak swelled monofi le
below 28 "C

strong monofi le

lower strength monofi le

strong monofi le

one decomposite at 30 "C,
weak monofi le below
28 "C

well  forming strong
monof i le

swelles weak monofi le

strong elast ic monofi le

swelled monofi le

good monof i le
(higher viscosity)

more swelled monofi le
than i tem No.  1D monof i le

strong monofi le

more swelled monofi le
than one of i tem No. 2 solut ion

The coagulate ability was changed according to the
col lagen concentrat ion in the spinning solut ion the
used di lut ing agent, the solut ion temperature at the
coagulat ion, the used coagulat ing agent. The most
strong monofi le was gained from the col lagen solu-
t ion,  that  wasn' t  d i lu ted by other  agent  and one
reached the suitable viscosity level only by the tem-
perature regime change.

The monofi le patterns, prepared by the coagula-
t ion of NarSOo solut ion without crossl inking agent,
were disintegrated when being dipped into water for
long t ime.

Self-supporting formed shapes after a coagulation

ing the f ibre from athelocol lagen. The forming sup-
ports a contact duration of the f ibre with the coagu-
lat ing bath and one's strength increases with the
drawing of the f ibre. However, the prepared f ibre
doesn't  withstand the water treating even not after
previous drying. The wet winded f ibres tend a great
deal to the spl icing. This shortage was gone round
by adding of  the cross l ink ing agent  to  the spinning
solution. The fibres of satisfactory strength and elas-
ticity with better waterproof withstanding were gained
in condit ion of good coagulat ion and drawing up of
the f ibres and at f ibres before drying because of
cross l ink ing.
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CONCLUSION

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

purposes from given biomaterial.  lmproved hygienic
propert ies of f ibres 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
1 1 . - 1 2 .  1 0 .  1 9 9 4  i n  S v i t .

Moinosti spracovania kolag6nu na vl6kno

Pechdrovd l .

V,iskumny Istav chemickych vldken, 5. p., Svif, S/ov'enskd republika

Kolag6n nachddza v poslednom obdobivelke uplat-
nenie v kozmetika, v medicine a priemysle mdsovfch
vlirobkov. V tlichto pripadoch sa jednd o uplatnenie
kolag6novfch vldken, uvol'nenyich za podpory chemic-
klich cinidiel mechanickfm sposobom z koZe, Sliach
a vdzov zvierat.

Pre St0dium prevodu kolag6nu na nekonedn6
vldkno bol uplatnenf atelokolag6n zfskany z koZe
zvierat enzymatickou cestou. Tlimto spOsobom je
moZn6 dosiahnut vy55f obsah kolag6nu v technickom
g6li ,  ktorf je vyichodzim materi6lom pre prlpravu
vldknotvorn6ho roztoku.

Pre Ice ly  formovania v ldkna je  vhodn6 udrZat
obsah kolag6nu na i l rovni aspoi 8 % hmot.,  niZSie
koncentr6cie nezarucujr i  dostatocnI sIdrZnost
formovan6ho 0tvaru. Kolag6n v technickom geli pred-
stavuje biologickl i  materidl,  ktorf je nestabi lnf voci
fcinku pliesnf. Prechovdvanie v zmrazenom stave
neobmedzuje ndsledn6 spracovanie kolag6nu.

Prevod technick6ho g6lu na vldknotvornli roztok
je naj jednoduch5ie uskutodni t  zohr ievanim 96lu.
Podas celkovej doby technologickej manipuldcie s
kolag6nom aZ po zvldkiovaciu hubicu je potrebn6
udrZiavat roztok pri  mierne zvyi5enej teplote, aby
nedo5lo k opdtovn6mu stuhnutiu na 96l. Spracovanie
kolag6nu s teplotou je vratnyi dej,  kedy je mo2n6
dosiahnut zmenou teploty prechod z tuh6ho g6lu a2
na vodnyi nevldknotvornli roztok a naopak.

Pre dosiahnutie vldknotvornosti roztoku je potrebn6
udrZat urcit0 hodnotu viskozity roztoku. Tdto je si lne
zdvisld na teplote roztoku, obsahu kolag6nu, prlpad-
ne obsahu sietujr iceho cinidla.

Spracovanfm g6lu o nizkej koncentrdci i  kolag6nu
vznikaj0 koaguldciou napucan6 monofi ly s nizkou
s0drZnostou. Av5ak ak aj z g6lov o vySSej koncen-
trdci i  kolag6nu koaguldciou v roztokoch sol i  NarSOo
vznikajI  monofi ly dostatocne pevn6 pre manipuldciu
v koagula6nom k0peli ,  dochddza pri  nasledujr icom
styku s vodou k ich rozpadu.

Sledovanie koaguldc ie roztokov ate lokolag6nu
v roztokoch chemickfch cinidiel uk{zalo, Ze existuje
skupina cinidiel,  ktor6 vedf k tvorbe samonosnych
monofilov, ktor6 i po vysuSeni zachovdvaju dostatoc-
nu pruZnost, kyim d'alSia skupina cinidiel neviedla
k tvorbe dostatocne sridrZnyich monofilov.

Mechanick0 pevnost vldken podporuje ich vydi-
Zenie. Hydroskopick6 vlastnosti  kolag6nu pretrans-
formovan6ho na vldkno je moZn6 potlacit  sietujucim
cinidlom a to priddvanlm do vldknotvornej hmoty.

Or ientacn6 pokusy zv ldknovania ate lokolag6nu
ukAzali na moZnost pripravit nekonecn6 vldkenn6
ftvary Specifickfch vlastnosti.

Prednesen6 na XlX. Tatranskej konferenci i
11 . -12 .  10 .  1994  vo  Sv i t e ,
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CHARACTERISTICS AND APPLICATION POSSIBILITIES
OF HIGH.TENACITY AND HIGH.MODULE

POLYETHYLENE FIBRES

Marcian, V.

Research lnstitute for Man-Made Fibres s. e.. Svit. Slovakia

A br ief  survey of  the wor ld-wide si tuat ion in the development of  the technological  process
concerning the gel  spinning of  the high-tenaci ty and high-module f ibres based on the UHMW
polyethylene is presented. The properties of commercial products of individual f irms are com-
pared with the results achieved in the RIMF. Some details of studied process, that uti l ises paraf-
fin wax as a solvent of the polymer, are presented from the special applications of these fibres
point of view.

Es wurde angefuhrt  e in kurzer Uberbl ick uber die Si tuat ion in der Welt ,  in der Entwicklung des
technologischen Verfahrens des Gelspinnens von hochfest  und hochmodul len Fasern auf Basis
von UHMW PE. Die Eigenschaften der kommerziel len Produkte einzelner Firmen sind vergl ichen
mit  den Ergebnissen die in der VUCHV Forschung erhal ten wurden. Weiter s ind angefuhrt  e in ige
Details des studierten Verfahrens, das den Paraffinwachs als Losungsmittel benutzt und man
zeigt  h ier  auf speziel le Mogl ichkei ten der Appl ikat ion dieser Fasern.
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UvAdza sa strudnf prehl'ad situdcie vo svete, vo vfvoji technologickdho procesu g6lov6ho
zvldkfrovania vysokopevnfch a vysokomodulovfch vldkien nabAze UHMW polyetyl6nu. Vlastnosti
komerdnSich produktov fir iem sri porovndvan6 s vfsledkami dosiahnutfmi vo vfskume VUCHV.
Dalej  su uveden6 niektor6 detai ly Studovan6ho procesu vyuZlvaj0ceho paraf lnovyi  vosk ako
rozp05tadlo polym6ru a je upozornen6 na Specidlne moZnost i  apl ikdcie t l ichto v ldkien.

INTRODUCTION

The gel  sp inning is  real ised f rom semidi lu ted so-
lu t ions of  h igh-  and u l t rah igh-molecular  polymers
(UHMW with M* greater than 5 '  105 kg mol-1), while
a concentrat ion is from 3 to 30 wt %. At the spin-
ning temperature semidi luted solut ions dif fer from
polymer melts especial ly by the structure: used sol-
vents comply with several functions. At f i rst that is
decreasing of the system melt ing temperature un-
der the l imit of polymer degradation, decreasing of
the viscosity and improvement of the f luidity. From
the structure point of view, the important posit ive
inf luence 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 crystal l ine 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-
t ion to crystal l ine structure with high-straightened
chains.  The achievement  of  the h igh anisot ropy

structure in l imit ing drawn f ibres is ref lected in ex-
tremely high mechanical propert ies of the product
representing the top of known materials t i l l  now [1].

However, the real ly achievable strength and the
modules of elast ici ty of f ibres strong depend also on
technological condit ions in the al l  stages of the gel
sp inning process l2 l .  The complex of  gel  f ibres
processing condit ions to HT/HM must be optimised
not only in dependence on the used polymer and
one's molecular characterist ics but also on the used
primary solvent. In the most frequent case - UHMW
polyethylene - three groups of solvent are techno-
logical ly used at present [2]:
1. volat i le, low-boi l ing solvents, l iquid at low tempera-

ture
2. unvolat i le, high-boi l ing solvents, l iquid at low tem-

perature
3. unvolat i le, high-boi l ing solvents, sol id at low tem-

perature.
On the base of this classification three different

technological processes of commercial HT/HM poly-
ethylene f ibres manufacturing were developed:
- The process of the DYNEEMA VoF, Co. (The

Netherlands), decal ine as the solvent of UHMW
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polyethy lene Stamylan UH, wi th M*:  2-6.  106
kg mol-1, at the concentration in the solution from
2 t o 5 w t % [ 3 ] .
The products:

Dyneema SK, Fp = 2.7 GPa, Ey = 89 GPa, ep = 3.5 %
Dyneema SK, Fp = 3 GPa, Ey = 95 GPa, ep = 3.6 %
Dyneema SK, Fp = 3.2 GPa,  Ey= 100 GPa,  ep = 3.7 oh

-  The process of  the ALLIED SIGNAL, Co.  (USA),
paraff in oi l  (M* 230 kg mol- l)  as the solvent of
UHMW polyethy lene HIFAX wi th M* = 2-4.  106
kg mol-1 at the concentrat ion 5 to 10 wt % [4].
The products:

Spectra 900, Fp = 2.5 GPa, Ev = 100 GPa, ep = 3.6 %
Spectra 900, Fp = 2.8 GPa, Ey= .;46 GPa, ep = 2.9 o/o

-  The process of  the MITSUI PETROCHEMICAL
lND. LTD. (Japan), paraff in wax (M* approx. 480
kg mol-1) as the solvent of UHMW polyethylene
HIZEX 1900 M with M* 1 . 1Oo kg mol-1 1S1.
The product:

Tekmi lon,  Fp -  2 .4  GPa,  Ey -  606 GPa,  ep -  5  0 /o .

The research of the UHMW polyethylene gel spin-
ning processes has been real ised 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 f ibres and the environ-
mental fr iendship in addit ion to the original techni-
cal solut ion [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  compar ison wi th the most  spread
processes. The discontinuous laboratory appl iance
was bui l t  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 f ibres
patterns at the low producing speeds.

EXPERIMENTAL

The polymer used in the study was the laboratory
product of UHMW polyethylene Liten 59 (HZB 03),
M* : 2.8 - 106 kg mol-1, granulated, with the part i-
cles size 300 pm. The paraffin wax type 52/54, pro-
ducer SLOVNAFT, s. e. Bratislava, was used as the
primary solvent. The stabilisation was performed by
addit ion ot 0.2wt % of AO-4 (2,6-di-t-butyl phenol)
to the wax melt al70 'C. The suspension of 25 %
UHMW polyethylene in the melt was dispersed at 90
'C, melted al210'C in the twin-screw extruder and
granulated. The gel granulate was spinned by using
the single-screw extruder fS CI : 20 mm, that was
equipped by special thread type.

The spinning head was equipped by the nozzle ot
20 hole,  A= 1mm, L/D = 20.  The gel  f ibres formed
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at the temperature 230 oC, extruding speeds 0.5-3
m min-1 and draw - off speeds 2_30 m min-1, were
cooled by air and winded. The extraction of the pri-
mary solvent was discontinual ly real ised at perfo-
rated tubes with the extraction l iquid circulat ion or
continuously real ised by ut i l is ing of the counter -
f low 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 possibi l i ty of the contraction. Dry f ibres
were two' stage drawn to the maximum drawing ra-
t io, by using of the drawing appliance LDS -1 at
the temperatures 120^ C and 140 'C.

RESULTS AND DISCUSSION

The gel f ibres produced in the range of extruding
speeds 0.5-3 m min-l ,  presented a smooth surface
without defects and high drawabil i ty that proves the
spinning process has uniform course without f low
disorders. The increasing of the draw speed at 30
m per min led to the monofi lament yarn thin even to
A = 0.08 mm while the smooth surface and the good
selection uniformity were kept. The cold drawabil i ty
as well  as the drawing rat io had been rapidly l imited
during the ultradrawing.

The Fig. 1 shows the kinetics of the paraff in 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
f ibres and the xerogel  ones produced at  var ious
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 f ibre. The porosity after the drawing
achieves up to 10 % and inside specif ic surface 100
r'  g-t for the f ibres with the curves course at the
Fig. 4 and 5 confirm the improving of the drawed
polyethylene f ibres. The marked increase was no-
ticed first of all at uncrystale areas orientation and
orthorhombic crystal l ine size in the perpendicular
direct ion to the f ibre 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 f ibres processing course by a proc-
ess of the extraction, the drying and the ultradrawing.
The experience with the process using the paraff in
wax as the solvent of UHMW polyethylene showed
at the curves of individual parameters are not sub-
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stantial ly dif ferent in dependence on the start pre-
cursor .  The achieved drawing rat io  is  in f luenced
part icularly by the gel f ibre draft level under the noz-
zle that results only in the change of individual gra-
dients of l ine and one does not result the level of
achieved mechanical properties. The last mentioned
is determined to the utmost by the gel f ibres qual i ty
(homogeneity) and can be decreased by an unsuit-
able selection of the processing condit ions.

CONCLUSION

The application possibi l i t ies result from the excep-
t ional mechanical propert ies of HT/HM polyethylene
fibres. When the most rough approach is applied this
f ibres can be mentioned to f ind the useabil i ty in the
strength applications, while the exposition to the tem-
peratures over  130'C is  not  assumed.

L:
-E-E

t r 0 2 0 3 0 4 0
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Fig. 3 The porous structure development with the drawing.
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The greatest application widespread of the HT/HM
fibres was supposed to the primary appl icat ions as
the cables, ropes and cords production for the high
pretentious applications e. g, an aggressive environ-
ment (naval cables, anchor equiprnent, f ishing nets),
but the high price make impossible to introduce these
products to the market. The price limits are valid also
for appl icat ion possibi l i t ies to the technical woven
fabrics. The l ight woven fabrics put across because
of price reasons - mainly for sport aims (tents, sai ls
for small  ships) and the f i l ter ing technical woven fab-
r ics.

In the last years appl icat ions have come to fore-
ground that have uti l ised the high energetic - ab-
sorbent abi l i ty of these f ibres. The wide research
dealing with the applications of HT/HM polyethylene
fibres to the protecting clothes and means avoiding
the cutt ing (gloves) the stub, the scratch and the
special means of the ballistic protection (unperforated
waistcoat).

The secondary appl icat ions of the HT/HM fibres
- composit ional materials - are under the devel-
opment needed the special adhesive treatment o{ the
fibre surface. The energetic - absorbent propert ies
f ind the application in the products as the protecting
helmet  for  the army,  c iv i l  engineer ing,  min ing indus-
try and sport using too, protecting shields and pan-
els for the ballistic protection of the people and equip-
ment, composit ional materials in aviat ion and auto-
mobi le  industry .
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Vlastnosti a aplika6n6 mo2nosti vysokopevnich
a vysokomodulovfch polyetyl6novych vl6ken

Marcian,  V.

Viskumny Istav chemickych vldken,5. p., Svif, S/ovenskd republika

Jednlim z najefektivnej5ich sposobov zvyi5enia
frovne pevnosti  syntet ickfch vlaken s l ine6rnymi
retazcami s[ metody g6loveho zvldknovania vysoko-
molekulovfch polym6rov z ich semizriedenlTch
roztokov. Laboratorny vyiskum potvrdi l  redlnost
rddovo zvf5it  pevnost v tahu a modul elast ici ty.
Technologick6 vyuZit ie metody g6lov6ho zvl6kno-
vania prindSa rad technickl ich probl6mov, ako je
tvorba homogenn6ho roztoku polym6ru, jeho extrfzia
s vylfden[m nerovnomernosti toku, extrakcia prim6r-
neho rozpu5tadla, su5enie, regenerdcia pomocnych
surovin a proces ultradlZenia pri technologicky vyuZi-
tel'nfch rlichlostiach. Vol'ba rozpu5tacieho syst6mu,
extrakcia a podmienky ultradlZenia spOsobuju do
zna6nej miery znllenie dosiahnutel'nfch hodnOt cez
25 cN/dtex, resp. 1000 cN/dtex komer6nfch pro-
duktov predstavuju hodnoty nad urovei doposial '
zndmych konStrukcnlich materielov.

Vo VUCHV Svit prebiehal v minulyich rokoch
vyskum postupov g6lov6ho zvldkiovania, s ciel'om

vyvinut vlastnl i  technologickyi proces, ktorl i  by
umoZhoval ekonomicky vfhodnti  vfrobu vysoko-
pevnfch v ldken pre technick6 apl ikdc ie.  Hlavnd
pozornost bola sustredend na vlastnf proces - jeho
ekonomiku, ekologiu a technick6 rie5enie zanadenl.
Za cenu mierneho obmedzenia mechanicky ich
charakteristfk vldkna bol rozpracovanli  postup
technologicky vfhodnej5l, s vyuZitim parafinovfch
voskov ako rozp0Stadiel UHMW PE, tvoriacich pevn6
termoreverzibi ln6 g6ly. Za podmienok, pribl iZujucich
sa technologickfm, bol i  ziskan6 vldkna s 0rovnou
pevnosti nad 20 cN/dtex, modulom elasticity nad 600
cN/dtex a taZnostou pod 5 %.

Pre optimaliz1ciu podmienok pripravy g6lov a ich
spracovania na vysokopevn6 vldkna bolo vyuZit6
Stt idium vztahov medzi Struktfrou a fyzikdlno-
mechanickyimi vlastnostami produktov vo v5etkfch
Stadiach procesu.

Prednesen6 na XlX. Tatranskej konferenci i
11 . -12 .  10 .  1994  vo  Sv i t e .
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CONTRIBUTION TO A NOVEL SOLVENT SYSTEM
FOR THE PRODUCTION OF REGENERATED

CELLULOSE FIBERS

Tal6ba,  P. ,  Srokovd,  1. ,  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 f ibers wi thout CSZ. The dissolut ion and regenerat ion of  cel lu lose, employing the system for-
mic acid-dichloromethane-sulphur ic acid,  have been studied with a v iew to obtaining f ibers
sui table for  text i les and nonwovens.

Cotton l inters 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 v iscose process, the solvent system is s impler to operate,  requires fewer che-
micals and is much quiker.  Bleaching of  the product f iber is not required.

D iese  Arbe i t  behande l t  das  neue Losemi t te lsys tem fu r  d ie  Ce l lu lose  we lches  ke in  Schwe-
felkohlenstof f  enthdl t .  Mit  dem Ziel  d ie Fasern fur  d ie Text i lgewe e und Text i lverbundstof fe pro-
duzieren wurde aus der Ameisensdure,  Dichlormethan und Schwefelsdure zusammengesetztes
Losemittel verwendet.

Die kurze Baumwol l fasern (Linters) und eine weite Skale von technischen Cel lu losen losen sich
schne l l  un ter  d ie  Ents tehung der  v iskosen Losungen aus  denen d ie  Ce l lu lose fasern  mi t  den
Eigenschaften dhnl ichen zu Viskosefasern gespinnen werden konnen. Der Prozess ist  im Vergleich
mit  dem Herstel lung von klassischen regener ier ten Fasern einfacher,  umwelt f reudl icher und
schnel ler .  Die erzeugte Fasern braucht man nicht  b le ichen.

1 t c i l o . i l r l . i y t o t ' C f l ; t . t , t  I t l ) o t I : J I X ) r l ( I l l i - L ' t ' c \ . I ' t { . i l , i l t r t \  t l  l t 0 ' t ' K i I i l i l t , t \  \ l i . L ' t ' o l ) 1 1  t I .

V prispevku sa pojedndva o novom, bezsfrouhlikatom rozp05tacom syst6me pre celulozu. Na
rozp05tanie a regenerdciu celulozy sa vyuZiva rozpuStaci syst6m kyselina mrav6ia-dichlorme-
tdn-kyselina sirovd s cielom ziska{ vldkna pre textfl ie a netkan6 texti l ie.

V uvedenom syst6me sa rozpu5ta krdtkovldknitd bavlna a Sirokyi rozsah drevitfch bunicin na
viskozny roztok , z ktoreho spriadanim sa ziskajI celulozove vldkna, s vlastnostami podobnfmi
viskozovyim vl6knam. V porovnanf s viskozovfm procesom, uvedenf rozpri5tacl syst6m zahrnuje
jednoduch6 operdcie,  menej chemikal i i  a je ovel 'a r l ichlej5i .  Bielenie produkovanfch vldkien nie je
potrebn6.

INTRODUCTION

It has been reported [1] a basic types of solvent
systems chosen for cel lulose, classifying there onto
water and nonwater dissolut ion systems.

In this contr ibution we can supplement mentioned
summary about a novel solvent system for the pro-
duction of regenerated cel lulose f ibers, publ ished in
l2l.

It is know [3, 4l 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-
lat ion depends upon the condit ions of the reaction
and up to three formyl groups may be introduced.
The ease of formylat ion of the cel lulose hydroxyl
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groups is Cu 2 Cz> C. whereas in the formation of
xanthates the hydroxyl group at the C, carbon is the
one that is mainly substi tuted [5].  The formyl group
can be removed by hot steam [4] and hence i t  is
possible to avoid the use of alkal i  for the hydrolysis
to regenerate the cel lulose i f  so desired.

The new approach to the formation of cel lulose
formate is proposed in paper [3] by using dichloro-
methane. lt 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 dissolut ion of cel lulose in the dichlorometha-
ne-formic acid solvent system is easi ly carr ied out
at ambient temoerature and factors that affect the
rate of dissolut ion include the amount of sulphuric
acid used, the temperature of the reaction and the
ratio of solvent to cel lulose.

The formylat ion reaction, and hence the dissolu-
t ion of cel lulose, may be carr ied out in the tempera-
ture range from 9 "C to 30 'C.

It  is convenient to make up a stock solut ion of
dichloromethane and formic acid (10 : 7 vlv) which
can be added to the cel lulose sample concurrently
with sulphuric acid or prior to the addit ion of the
sulphuric acid. This avoids signif icant reaction be-
tween the formic acid and sulphuric acid which re-
sults in the production of carbon monooxide. The
dissolut ion of cel lulose 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 l iquid crystals. The spun f ibers are rege-
nerated in the water bath and the temperature range
may be from 12-30 'C. Addit ives 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 easi ly  removed by
hydrolysis with di lute sodium hydroxide or other ba-
ses at ambient temperature.

PULPS

A dist inct advantage of this solvent system is that
regenerated cel lulose f ibers 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 f ibers with
propert ies as shown in Table l .  The pentosan con-
tent of the pulps that were dissolved ranged from
0 o/o 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 l inters. The viscosity (mPa.s) were from
20, tor pulps prepared from Pinius radiata wood blea-
ched, to 63.3 for cotton l inters.

F IBER 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 f ibers and when dried in the
oven they tend to form a mat. This increased bonda-
bi l i ty 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 tensi le strength of regular rayon is of the or-
der of 2 gpd. l t  is envisaged that as these experi-
mantal t . .chniques improve f ibers with even higher
tensi le strengths wil l  be produced. The elongation
ranges from 6 % to 30 o/0.

The modulus values ranged f rom 10 to 120 gpd.
In Table 1 only values for the specif ic experiment
quoted in the Table are given. Over a broad range
of experimental techniques the denier values ranged
from 1 to 7.
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Table 1. Propert ies of regenerated cel lulose f ibers
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Cotton Linters
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Unbleached
Bisu lphate,
P. radiata

PB_32,  PB-1,
CEH-Bleached

PB-78
Peroxide Bleached

PB-79, PB_78,
Alkali Extracted

EK_1
Eucalypt, Kraft,
Bleached

Bleached
Softwood Sulphite

2.60

2 .76
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3.46

2 .21
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Prispevok k nov6mu sp6sobu pripravy regenerovanfch
celulozovfch vl6kien

Taldba,  P. ,  Srokovd,  1. ,  Hodul ,  P.

Chemickotechnologickd fakulta STU, Bratislava, S/ovenskd Republika

V prdci [1] je uvedenli  prehl 'ad doteraz zndmych
rozpriStacfch syst6mov pre celulozu.RozpuStacie
syst6my s[ rozdelen6 na vodn6 a nevodn6 syst6-
my.

V tomto prfspevku chcr.r autori  doplnit  uvedenli
prehl'ad o novf rozpriS{acf syst6m pre produkciu re-
generovanyich celulozovfch vldkien, publ ikovanf
v prdci I2l a to kyselinu mrav6iu-dichlormetdn-ky-
sel inu sirovu.

Z l i teratfry [3, 4] je zname, Ze formiat celulozy sa
moZe ziskat ucinkom kysel iny mravcej na celulozu
za alebo bez pr(tomnosti katalyzAlora. Ucinok formy-
ldcie zdvisi od podmienok reakcie a mOZu byt substi-
tuovan6 v5etky tri hydroxylov6 skupiny celulozy. Stu-
peh formyldcie je v nasledovnom poradf: Cu C, C, [5].
Formylov6 skupiny mOZu byt odstrdnen6 hor0cou pa-
rou [4].

V prdci [2] sa vyuZfva k vzniku formiatu celulozy
dichlormetdn.Autori  predpokladaju, Ze dichlormetdn
trhd intermolekulov6 vod[kov6 vdzby v celuloze a tak
ul'ahduje formyldciu. Okrem toho moZe dichlormetdn
tieZ ovplyviovat degraddciu celulozy ako aj stupen
polymerizdcie.

Rozpu5tanie celulozy v zmesi dichlormetdn-kyse-
l ina mravdia (1 0:7) je I 'ahko uskutodnitel 'n6 pri  oko-
litej teplote (v rozsahu 9 a2 30 'C) a faktory, ktor6

vplfvaj0 na r; ichlost rozpu5tania s0 nasledovn6:
1. mnozstvo pouZitej kyseliny sfrovej, ktord moZe byt

p r idand  k  ce lu loze  spo lu  s  uvedenym
rozpu5tadlom, alebo a2 po jeho pridanl,

2. teplota reakcie
3. pomer rozpri5tadla k celuloze

Rozpustenie ce lu lozy prebehne v pr iebehu 15 a2
30  min .

Dichlormetdn sa lahko odseparuje z jasn6ho visko-
zov6ho roztoku dekantdciou. Filmotvornf roztok po-
skytuje ochladenfm kvapalne kry5taly.

Spriadanie vl6kien sa uskutocnuje vo vodnom ku-
pel i  pr i  teplote 12-30 'C. Aditfva vo vodnom kupeli
upravujt i  vlastnosti  vldkien. DiZenie vldkien je real i-
zovan6 na vzduchu alebo vo vodnom kupeli .  Formy-
lov6 skupiny su I 'ahko odstranitel 'ne hydrol l izou so
zriedenlim roztokom hydroxidu sodn6ho alebo inou
bazou, pri okolitej teplote.

Ku Studiu rozpu5tania a spriadania celulozovych
vldkien bol i  pouZit6 rozne druhy celuloz a ich vlast-
nosti  su uveden6 v tabul 'ke (dlZka vldkien, pevnost
v tahu, pred[Zenie). Zanedbatel'nf je obsah pentosa-
nov (0-1 2 %) v regenerovanyich celulozovfch vldk-
nach, ktoryi indikuje, Ze hemicelulozov6 komponen-
ty sa pocas procesu odstrdnia a tak sa zvy5uje
pevnost v tahu.
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REDUCING OF WATER AND AIR POLLUTION, RECYCLING
AND ECOLOGICALLY ACCEPTABLE WASTE DISPOSAL IN

CONSUMER GOODS INDUSTRIES
OF THE SLOVAK REPUBLIC

Jergu5,  P. ,  Dubnickd,  A.

VUTCH-CHEM|TEX spoi. s r. o., Zitina, 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 texti le 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 possibil i t ies of recovery and dispo-
sal of wastes from texti le industry are briefly described in the chapter Wastes.

Der Vortrag beschdftigt sich mit okologischen Problemen der Verbrauchsguterindustrie. Er ist
in drei  Tei le gegl iedert  -  Wasser,  Luf t ,  Abft i l le.  Der Tei l  Wasser behandel t  d ie Mdgl ichkei ten der
technologischen Losung von Erniedr igung der Belastung von Abwdssern in der Text i l industr ie,
besonders mit  dem Schwerpunkt der Erniedr igung des Chromgehaltes in den Abwdssern.  Der
Tei l  Luf t  macht bekannt mit  Verfahren zur Erniedr igung der Belastung der Arbei tsumwelt  durch
organische Losungsmit te l  und der Tei l  r ro ld l le informiert  ubersicht l ich uber Verfahren zur
Ausnutzung und Liquidat ion von Abfai l len in der Text i l industr ie.
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Prednd5ka sa zaoberd ekologickfryi probl6mami spotrebitel 'sk6ho priemyslu. Je rozdelend do
troch 6asti - voda, vzduch, odpady. Cast voda sa zaoberd moZnos{ami technologickeho rie5enia
zniZovania zalalenia odpadovfch vod v texti lnom priemysle, zvl65t s taZiskom zniZovania obsa-
hu chr6mu v odpadovfch vod6ch. Cast vzduch oboznamuje s postupmi zniZovania zalalenia
pracovndho prostredia organickyimi rozpriStadlami a dast odpady prehl'adne informuje o postu-
poch vyuZitia a l ikviddcie odpadov v texti lnom priemysle.

The consumer goods industries influence adversely
the environment and working environment by pro-
ducing effluents and waste and by atmosphere pollu-
t ion. Projects focused on reducing pol lut ion of envi-
ronment are being conducted by the VUTCH (Re-
search Institute for Textile Chemistry) - CHEMITEX
spol. s r.  o. The objective of this paper is to show
some possib le ways to so lve th is  problem. The
technologies introduced into mil ls of the consumer
goods industr ies in the Slovak Republic are descri-
bed in chapters: effluents, atmosphere and wastes.

Eff luents

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

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

I t  is very dif f icult  to achieve permissible threshold
concentrat ion set for eff luents discharged to the
streams. On the assumption that for instance sewa-
ge treatment plant inflow has BOD5 cca 200 mg l-1 the
industrial effluents would have to undergo treatment
with 96 % efficiency to achieve residual BOD' value
I mg l-r and i t  is practical ly impossible. As the eff i-
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 knit t ing mil l  with dai ly discharge cca 1 100
m3 of eff luents confirmed that this method helps to
reduce significantly loading of the effluents (COD6,
by 80 %, BOD. by 70 o/0, oil substances by 76 %).
However the residual loading is st i l l  quite high -

BOD'50 mg l -1,  COD",80 mg l -1.
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Another problematic component of the eff luents
from texti le industry are heavy metals. Dyestuffs
containing chromium are being applied in woollen
mil ls to dye wool. l t  causes problems in biological
treatment of the effluents because sludge with a high
content of chromium arises. This element occurs in
two forms (Cr3* and Cr6*) in the effluents, Cr6* shows
dangerous carcinogenic effect and its content in the
dischaged ef f luents is  s t r ic t ly  l imi ted (up to 0.1
mg l - t ) .

A problem of chromium removal from the effluents
was solved for a wollen mil l  with dai ly discharge 100
m3 of eff luents from wool dyeing. The average con-
tent of chromium after accumulation of water was
20 mg l-1, while the threshold concentrat ion of chro-
mium set for effluents discharged to sewage treat-
ment plant is 2 mg l-1.

Several technologies for reduction of chromium
content in the effluents were checked (clarification
using FeSOa + Ca(OH)2, precipitation in alkaline me-
dium to Cr(OH)3 after reduction of Cr6* tc urr*, ion
exchanger technol gies).

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

a) preparation of solution of (CrO o)'- o( (CrrOr)z-
and i ts reuse in dye baths

b) precipitation of insoluble Cr(OH)3 after reduction
and reuse of this chromium containing raw material
in metal l ic chromium manufacture.

The technology involves high investment expendi-
tures but the threshold concentrat ion of chromium
set for eff luents that are to be discharged to sewa-
ge treatment plant can be achieved with low opera-
t ing expenses.

Atmosphere

The consumer goods industries pollute atmosphere
considerably. As a consequence of more str ingent
legislat ion concerning environmental pol lut ion, 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. lt 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 fol lows: pol luted air is being cooled and led to an
adsorber f i l led with sol id 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 i t  undergoes further
treatments.

This procedure was suggested to capture and re-
cover technical petrol in rubber and tanning mil ls and
mixed solvents (thinners) in furniture factories. The
procedure allows to capture min. 95 o/o of solvent va-
pours and exhaust air. lt enables to recover 6f80 %
of adsorbed solvents. The method is acceptable from
environmental and economical point of view.

Wastes

Texti le industry produces considerable volumes of
different ty/tes of waste owing to bulk deliveries of
material /ecessary to ensure requested output. The
manufacturers have to comply with environmental le-
gislat ion and consider ecological aspects of waste
management. A law establ ishes the basic hierarchy
of waste handling minimization, optimal recovery and
environmental ly acceptable disposal of non-uti l izable
waste.

Reusable text i le production waste of fair qual i ty is
being recycled in text i le mil ls 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. meliorat ion f i l ters, geotexti les designed for con-
struct ion of wood and agricultural roads, insulat ion
wadding materials and pipel ine insulat ion 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 faci l i ty f iberizes especial ly
tr immings from knitted fabrics. The secondary raw
materials are being used in yarn manufacture.

Hard to f iberize 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 instal led to manu-
facture insulat ing ropes designed for bui lding 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- insulat ing materials in the frame of
a project focused on problems of PU-containing
composite materials.



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

A biotechnological process of textile waste reco-
very has been introduced. Short fibre cotton waste
is  being processed us ing b iotechnology in to
a substrate to grow oyster fungus for food purposes.
The productivi ty and quali ty of the fungus regarding
content of heavy metals is better than that of fun-
gus grown on wood or straw.

However a subsiantial quanti ty of text i le wastes
remains to be disposed. Str ict pol lut ion abatement
regulat ions are val id both for incineration and for
dump ing

Process of  thermal  d isposal  o f  non-recyc lable
waste is being applied increasingly lately, but dum-
ping prevails for present because of economical rea-
sons. Schiestl 's HOVAL-MULTIZON system con-
forming with new environmental legislat ion is wide-
spread in the Slovak Republic.

Besides process waste typical for text i le manu-
facture, wastes designated in the Waste categoriza-
t ion val id in the Slovak Republic as special and ha-
zardous arise in the textile industry too. Sludges from
dry cleaning of text i le materials containing perchlo-
roethylene, sludges from dyehouses, residues of f i -
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 d is t i l l a t i on  and  the  d is t i l l a -
t i on  res idues  a re  be ing  inc ine ra ted  in  an  env i -
ronmenta l ly  f r iendly  mul t is tage process.  There are
efforts to change to equivalent solvent-free agents
here  too .  \

A questionable category of wastes arising in text i-
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 i ts recycl ing in clari f icat ion process
into text i le mil ls where production of sludges did not
exceed 600 t/year,

I t  is evident that disposal of many types of waste
arising in the Slovak text i le industry has been solved
satisfactori ly. However i t  is necessary to control the
disposal, search for f  urther possibi l i t ies of waste re-
covery and new suitable ways of waste disposal. In
this respect i t  wi l l  be desirable to solve completely
many problems of landfi l l  construction and operation
and to increase capacity of waste incineration plants.

Reviewed by Mr. V. Missbach, VUTCH-CHEM|TEX Ltd, Zitrna,
S lovak Republ ic

The art icle was presented as a paper at Ekotexti l  ,94 Confe-
rence held in Sulejow (Poland) on September 22nd-23rd, 1994,

Rie5enie zniiovania zala2enia odpadovfch v6d , ovzdu5ia
a recykl6cia a ekologick6 l ikvid6cia odpadov

v spotrebnom priemysle Slovenskej republiky

Jergu5,  P. ,  Dubnick6,  A.

VUTCH-CHEM\TEX spo/. s r. o. Zilina, Stovenskd repubtika

Spotrebnf priemysel prispieva svoj im negativnym
podielom do Zivotneho aj pracovn6ho prostredia pro-
dukciou odpadovfch vOd, znedistovanim ovzdu5ia aj
tvorbou odpadov. Rie5enie problematiky znilovania
ekologick6ho zal.alenia je v centre zdujmu ndsho
pracoviska. Niektor6 moZnosti rie5enia, ktor6 su ap-
l ikovane v podnikoch spotrebn6ho priemyslu v SR
uvddzame v dlenenf - odpadov6 vody, ovzdu5ie
a odpady.

Odpadov6 vody

Texti ln6 podniky v Slovenskej republike produku-
ju zna6n6 mnoZstvd odpadovfch v6d, ktor6 sri vy-

soko zal,a2en6 predov5etkfm organickyimi ldtkami
(tenzidy, farbivd, Sl ichty, disperzie polym6rov), ale
aj anorganickfmi ldtkami, predov5etkl im sol 'ami.
Vdd5ina podnikov md zavedene vlastn6 mechanicko-
chemick6 distenie, resp. preddistenie odpadovfch
vOd, ktor6 sa d'alej docistujri na mestsklich
distiarnach. Styri podniky vyp05taju odpadove vody
priamo na mestsk6 cistiarne, biologickf stupei 6iste-
nia nie je zavedenyi v Ziadnom podniku. Dosiahnu-
tie poZadovanfch limitov znedistenia pre vypu5tanie
do vodnfch tokov je vel'mi obtiaZne, napriklad vy-
distenie priemyselnyich odpadovfch vod na zvy5ko-
v0 hodnotu BKS. 8 mg l-1, ked' pri tok na cist iareh
ma BSK. cca 200 mg l -1 predpokladd dosiahnut
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udinnost cistenia 96 %, co je prakticky neredlne. Je
nevyhnutn6 docistovat odpadov6 vody na biologic-
kom stupni, kedZe ricinnost mechanicko-chemickyich
dist iarni odpadovfch vOd je okolo 50 %.

DalSou problematickou zlolkou v odpadovfch vo-
ddch text i ln6ho priemyslu s[ taZk6 kovy. Vo vln6r-
skych podnikoch sa pouZivaju pre farbenie vlny farbi-
vd s obsahom chr6mu, co sp6sobuje probl6my pri
biologickom distenf odpadovyich vOd, kedy vznikd kal
s vysokl im obsahom chromu. Tento sa vyskytuje
v odpadovyich voddch v dvoch formdch (Crt*, Cru*),
pricom C16" javi nebezpecn6 karcinog6nne vlastnosti
a jeho obsah vo vypu5tanl ich voddch je prfsne l imi-
tovanf  (pod 0,1 mg l - ' ) .

Probl6m odstrdnenia chr6mu z odpadovfch vod bol
rie5enli pre vlndrsky podnik s dennou produkciou 100
m3 odpadovej vody z farbenia vlny. Priemernf obsah
chromu po akumuldcii vOd bol 20 mg l-t, pre vyp05ta-
nie na mestskri cistiarei bol stanovenyi limit 2 mg l-t.

Bol i  overen6 viacer6 technologie zniLenia obsahu
chromu v odpadovej vode (cirenie pomocou
FeSOo + Ca(OH)r, zrAlanie v alkalickom prostredl na
Cr(OH), po predchddzajricej redukcii Cr6* na Cr3*,
ionexov6 technologie),

OvzduSie

Spotrebnyi priemysel patrf medzi vliznamnyich zne-
cistovatelbv ovzdu5ia a sprfshujr ice sa legislat ivne
poZiadavky nft ia podniky produkujr ice zne6istujuce
latky hl'adat spdsoby, ako znftit emisie tfchto ldtok
do ovzdu5ia. Pozornost vyiskumnfch pracovnikov
VUTCH-CHEMITEX spol. s r.  o. 2it ina bola venova-
nd hlavne prchavyim organickfm rozpuStadl6m, ktord
sa v Sirokej miere vyuZivajI  v koZiarskom, ndbyt-
kdrskom a gum6renskom priemysle. Pary rozpuSta-
diel vznikajfce pri technologickfch procesoch, hlavne
pri su5eni, unikajI  do vol 'n6ho ovzdu5ia, vznikaj0
ekologick6 Skody a ekonomicke straty.

Z viacerych technickfch moZnosti cistenia odpa-
dov6ho vzduchu znedisteneho organickl imi rozptiS-
tadlami bol navrhnutli sposob adsorpcie pdr rozpu5-
tadla na pevnom adsorbente s ndslednou regenerd-
ciou zachyten6ho rozpuStadla.

Uvedenli postup bol vyrie5enf pre zachytdvanie
a regenerdciu technickeho benzinu v gumdrenskl ich
a koZiarskych zdvodoch a zmesnfch rozpu5tadiel
(r iedidiel farieb) v n6bytkdrskych zdvodoch. Postup
zabezpeduje zachytdvanie min. 95 % par rozpri5ta-
diel a odpadov6ho vzduchu a ndslednou regenerd-
ciou sa zfska 65-80 % adsorbovanlich rozpu5tadiel,
clm sa popri zlep5enf Zivotn6ho prostredia dosahu-
ju aj vyznamn6 ekonomick6 efekty.

Odpady

Vysporiadat sa s t fmto problemom urduje dnes
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producentom zdkon, ktorf tiel zdorazfiuje ekologic-
k1i aspekt hospoddrenia s odpadmi a urcuje zAkladnu
hierarchiu nakladania s odpadmi - minim al izacia
vzniku, optimdlna recykldcia a u odpadov, ktor6 nie
je moZn6 vyuZit,  l ikvidacia ekologicky naj5etrnej5im
sposobom.

V text i lnfch podnikoch v Slovenskej republike je
prakticky recykldciou vyrie5en6 vyuZit ie kval i tnej
odpadovej textilnej suroviny z prvovyroby, ciastocne
sa podarilo rie5it realizdciou spracovatel'skej kapa-
city v samostatnom zdvode vyuZitie rozvldknitel'nfch
druhov text i lnl ich odpadov do roznych sort imentov
netkanych textf l i i  pre technick6 apl ikdcie. Jednd sa
o melioracn6 f i l t re, geotexti l ie pre oblast vl istavby
lesnfch a pol'nohospoddrskych ciest, izoladn6 vliplne
apuzdra pre izoldciu potrubf, sendvidov6 vfplne pre
ndbytkdrsky priemysel a v sulade s potrebami trhu
prebieha dal5ivfvoj a realizAcia novyich sortimentov.
Realizuje sa t ieZ d'alSia kapacita pre rozvldknova-
nie najmd plet iarskych odstr iZkov s moZnostou nd-
sledn6ho vyuZit ia druhotnfch surovin do priadzi.

Postupne sa real izuje t ieZ vyuZivanie taZkoroz-
vldknitel'nfch odpadov, medzi ktor6 patria najmd syn-
tet ick6 a zmesn6 druhy text i l i i ,  ako aj rdzne druhy
kompozitov obsahuj0ce plasty.

Technologiou KEMAFIL, ktorou sa real izuje vl iro-
ba tesniacich povrazov pre stavebnfctvo, sa spra-
covdvaj0 pdsov6 odpady-orezy okrajov rOznych kom-
pozitnfch text i l i i .

Pr[nosom pre r ieSenie problematiky kompozitnfch
materidlov s obsahom PU je t ieZ prakticky bezodpa-
dovd technologia vfroby pruZnfch akustickl ich a te-
pelnoizo lacnfch mater id lov,  k tord je  v fs ledkom
ndSho vfskumu. Vyskumne boli overene tieZ techno-
logie netext i ln6ho spracovania predupravenych
texti lnl ich druhotnl ich surovin v betonovfch a ce-
mentovl ich zmesiach, v gumdrenskfch vl irobkoch,
v izolacnlich doskdch a v tehliarskej vlirobe.

Pri rie5enf problematiky spdtn6ho vyuZitia textilnych
odpadov bol apl ikovany t ieZ proces biotechnologie.
Prikl adom je biotech nolog icke spracovan ie krdtkovld-
kenn6ho bavlnen6ho odpadu ako substrdt pre pesto-
vanie hl ivy ustr icovej pre potravindrske ucely. VV-
taZnost plodnic a ich kval i ta najmd z hl 'adiska obsa-
hu taZkl ich kovov s0 priaznivej5ie ako pri  pestovani
na dreve prip. na slame.

Znacny podiel textilnfch odpadov v5ak aj nad'alej
zostdva predmetom nutnej likviddcie, kde platia strikt-
n6 legislativne predpisy tak pre oblast spalbvania ako
aj skladkovania.

Okrem odpadov, charakteristickfch pre textiln0 vy-
robu, vyskytuju sa v procese vliroby textfli i tieZ od-
pady, z ktorfch mnoh6 s[ podla Kategorizdcie odpa-
dov platnej v SR zaradenf v kategorii zvld5tnych
a nebezpecnyich odpadov. Jedn6 sa najmd o kaly
z chemick6ho distenia text i l i i  s obsahom perchlore-
tyl6nu, kaly z farbiarnitextilu, zvy5ky upravdrenskych



prfpravkov a pod. Odpady s obsahom formaldehydu
sa prakticky nevyskytuju, postupne boli nahrAdzanf
prfpravkami so znftenym obsahom formaldehydu
resp. pripravkami na inej chemickej bdze. Kaly
z chemick6ho distenia s obsahom chl6rovanfch uhlb-
vodfkov sri  regenerovan6 vdkuovou desti ldciou
a destiladn6 zvy5ky su likvidovan6 ekologicklim viac-
stupiovl im spal 'ovanfm. Tu v5ak t ieZ s0 snahy pre-
chddzat na rovnocenn6 bezrozpu5tadlov6 prlpravky.

Problematickf skupinu odpadov v text i lnom prie-
mysle, najmd z hl'adiska kvantity, predstavuju kaly
z COV (cistiarni odpadovyich vod). Cast kalov, kto-
rd nie je kontaminovand taZkfmi kovmi, je vyuZiva-
nd pri tvorbe kompostov. Prlnosom pre rie5ebnie tejto

skupiny odpadov je t ieZ technologia recykldcie che-
mick6ho kalu spi i t  do cir iaceho procesu, ktoru sme
realizovali v textiln;ich podnikoch, kde produkcia ka-
lov nepresahovala 600 t ro6ne.

Z uveden6ho je zrejm6, Ze mnoh6 skupiny odpa-
dov, ktor6 produkuje slovenskf textilnli priemysel boli
uZ uspokojivo vyrie5en6. No u mnohfch je nutn6 re-
vidovat nakladanie s nimi a d'alej hladat moZnosti ich
pripadn6ho vyuZitia, di najvhodnej5ieho spOsobu likvi-
d6cie. V tomto smere je potrebn6 mnoh6 dorie5it
najmd pri  budovani a prev6dzkovanf sklddok ako aj
d'al5ich kapacit pre spalbvanie.
Uvedenf cldnok odznel ako predn65ka na konferenci i  Ekotexti l
'94, Sulejow (Pol 'sko) v dnoch 22,-23. 10. 1994.

MODIFICATION OF SELECTED NATURAL POLYMERS

Struszczyk, H.

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

Modif icat ion on natural  polymer is a one of  fundamental  research and development direct ions
in the Inst i tute of  Chemical  Fibres in Lodz. The research team deal ing wi th fundamental  as wel l
as useful studies, is carried out intensive research for practical applications of results specially
on cellulose carbamate as well as microcrystall ine chitosan.

Modifikacia prlrodnlich polym6rov je jednfm zo zdkladnfch vlskumnfch a rozvojovlTch smerov
v Ustave chemickfch vldkien v LodZi. Vfskumni pracovnici, ktorfsa zaoberajf so zakladnfm a apli-
kovanyim vfskumom, intenzivne pracujri na prakticklich aplikdcidch vfsledkov, Specidlne na proble-
matike karbamdtu celulozy pre vldkna a problematike mikrokryStalick6ho chitozilnu.

Introduction

A deficiency of new materials, special ly crude oi l
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 natural ly biosynthesed products, special ly
biomass as well  as marine organisms, are one of
the insufficiently stil l util ized 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 chit in, chitosan and col lagen.

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 deal ing with processing, modif icat ion and
applications of natural polymers [1-20], in particu-
lar with:

- cel lulose
-  l ign in
- polyaminosaccharides, specially chitin and chi-

tosan
- starch
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- alginates
- col lagen.

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 "scienti f ic school" in the f ield of
natural polymers and their modif icat ion where, ex-
cept of scientific, research and technical attainments,
the sc ient i f ic  degrees are a lso conquered.  The
confirmation of domestic as well as international po-
sit ion of Inst i tute of Chemical Fibres at a f ield of na-
tural polymers is also, except of several publication,
dist inquised amony other by Gold and Silver Medals
for manufacture of cel lulose carbamate as well  as
microcrystalline chitosan, participation at the boards
of domestic as well as international scientific socie-
ties dealing with natural polymers such as European
Chit in Society or Pol ish Chit in 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 modif icat ions, special ly cel lulose
and chitosan real ized.in the Inst i tute of Chemical
Fibres.

Modi f icat ion of  ce l lu lose

The wide range of cel lulose modif icat ion possibi l i -
ties, both chemical as well as physical-chemical, has
been enlarged by i ts biotransformation in the last
years [21-22].

Two alternative methods for manufacture of cellu-
losic f ibres without use of carbon disulf ide are pre-
sently discussed among several direct ions for cel lu-
lose modif icat ion real ized by the author [1-221, e.g.
- manufacture of fiber-grade cellulose carbamate

[1 , 9-10,23-271
-  manufacture of  d i rect  so luble ce l lu lose of

CELSOL type [22-23, 28-311
Cellulose fibres remain an important new materials

for textile and sanitary product industries. The visco-
se fibres, representing about 90 o/o of total cellulose
fibre, are stil l valuable raw materials for several appli-
cations. Cellulose, the start ing material for viscose
fibres, is the most common and abundant natural po-
lymer. However the viscose process is a real bur-
den for the environment and the operating person-
nel. Environmental protection is imposing ever more
str ict regulat ions and l imitat ions on the emissions of
carbon disulf ide and sulfur hydrogen as well  as the
effluents from viscose factories. To cope, with the
restr ict ions producers of viscose f ibres have
either to spend a lot of money on instal l ing equip-
ment  to  absorb the undesi red 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 cel lu-
lose fibres [1 , 32-34] having presently practical or
potent ia l  s ign i f icance are presented on fo l lowing
scheme

Basing on the several factors the cel lulose f ibres
seem to be manufactured in future using two main
systems:
1)  dry-wet  sp inning (NNMO)
2)  we t  sp inn ing  (ce l lu lose  ca rbamate  and /o r

cELSOL).

CELLULOSE CAFBAMATE

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 cel lulose carbamate being a product of reaction
of cel lulose with urea [1, 33]. However a use of l i -
quid ammonia for the cel lulose activation as well  as
an iradiation for the cellulose degradation has caused
di f f icu l t ies for  industr ia l  appl icat ion as wel l  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 f iber-and foi l  grade cel lulose carbama-
te has been started at the lnst i tute of Chemical
Fibres since 1988. As a f inal result of research sta-
ge 123-271 the code technology for manufacture of
cel lulose carbamate in reaction of urea with cel lulo-
se activated by selected chemical activators with uti-
l izat ion of most exist ing viscose method equipment
was elaborated. This technology was introduced to
practical application with a pilot-production scale with
capacity of 100t/y atZCH "VISCOPLAST", Wroclaw,
Poland. Some propert ies of Pol ish cel lulose carba-
mate predisposed for manufacture of f ibres and foi l
are presented in  Table 1.

Polish cel lulose carbamate, presently avaiable in
suitable quantites to realization of trials for its practi-
cal applications, is characterized by several advanta-
ges such as:
- i t  is well  suited for preparing good spinning so-

lut ions with elogging value of Kw in a range of
10-50

-  ce l lu lose carbamate solut ions are s table at
temperature of 0 "C min. up to 120 h

ALTERNATIVE METHODS
FOR MANUFACTURE OF

CELLULOSE FIBRES

CELLU LOSE
SOLVENTS

1 .  Organic-NNMO(TENCEL)
2. Inorganic-NaOH (C ELSOL)

CELLULOSE
DERIVATIVES

1.  Ce l lu lose
carbamate



- as high as 10 wt % concentrat ion of a-cel lulose
in the spinning solut ion is  obta inable

- i t  is very well  blended with a viscose for prepa-
ring stable and good spinning solut ions.

Cellulose carbamate obtained according techno-
logy D is excel lent raw material for manufacture of
several products according to a fol lows scheme:

Some proper t ies of  f ibres made f rom cel lu lose
carbamate are presented in Table 2.

The cel lulose carbamate seems to be solut ion to
solve the environmental dif f icult ies at the viscose
mil ls to exchange of present technology for the new
wet spinning technique with ut i l izat ion of the most
exist ing equipment. The cel lulose carbamate techni-
que al lows also for safety gradual transit ion from
viscose technology.

Table 1. Some propert ies of Pol ish cel lulose carbamate

Property Parameter

should solve several dif f icult ies issued with appl ica-
t ion of other alternative technologies of cel lulose f i-
bre manufacture such as organic solvent regenera-
t ion or necessity for preparation of cel lulose deriva-
t ives. The biotransformation of cel lulose is a base
of method for manufacture of direct soluble cel lulo-
se elaborated at Inst i tute of Chemical Fibres, Lodz,
Poland and Tampere University of Technology, Fin-
land. This process is basing on ut i l izat ion of speci-
f ic act ion of cel lulolyt ic enzyme complex from the
Aspergi l lus n iger  ITB type on a ce l lu lose wi th i ts
suitable activation and degradation. The suitable
weakening the second rank connexions, special ly
hydrogen bond energy, between polymer macromo-
lecules is carr ied on manufacture of product soluble
in the aqueous sodium hydrox ide 122,  29,311.  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.

I t  can be concluded basing on the resul ts  pre-
sented in Tables 3-4 that the cel lulose pulp pre-
treatment plays an important role for useful properties
of CELSOL cellulose. This phenomenon is concerned
with development of intr insic surface of cel lulose
affecting on improvement of enzyme action.

Table 3. Some propert ies of CELSOL cel lulose by GPC method

CELSOL cel lulose propert ies

Form

Colour

N content, %
Kw.

S o l u b i l i t y i n 9 % N a O H
a t - 5 " C

Solution stabi l i ty
a t  0 ' C

Stabi l i ty of sol id
cel lulose carbamate

f ibreous

white to l ight beige

2.0-3.0

10-50

very good with concentration
of 7-9 o/o

m in .  up  t o  120  h

stable

M n  M *

"  1 0 r  x  1 0 <

Cel lu lose
pulp type

Treatment
type

P d u

Excel l
mech.

enzym.
mecn. + enzym.

Swiecie
mech.

enzym.
mech.+ enzym.

12 .10  4 .2
1 0 . 6 8  4 . 4
8 .81  4 .4
6.48 3.8

10 . ' 1  1  3 .1
8 .75  3 .6

3 .5
3 . 3

2 .92
2.43
2.02
1 . 6 8
3.26
2.33
2.69
1 . 7 2

9.30
5.72

Table 2. Some propert ies of f ibres made from Polish cel lulo-
se carbamate

Property Parameter

a - polydispersity.

Table 4. Estimation of CELSOL cel lulose solut ions'

CELSOL solut ion propert ies,
degrees

Titre, dtex

Tenacity, cN/tex

Loop tenacity, cN/tex

Elongation, %
N content, %

'1.5-2.0

15-22

3.5-5.5

16-22
1 .0 -1 .2u
0.3-0.5b

Cel lu lose
pulp type

with mechanical without mechanical
pretreatment pretreatment

sp in .  t rans.  so l .  sp in .  t rans.sot .

Excel l

Swiecie

3.0  3 .0
4.0 3.0

1 . 5  1 . 0

2 . 0  1 . 5

3.0
3 .0

2 .0
2 .0

a-  ce l lu lose carbamate,  b-  ce l lu lose.

DIRECT SOLUBLE CELLULOSE OF CELSOL

The direct dissolving of cel lulose in the aqueous
alkalines seems to be attractive and perspective so-
lut ion for processing of cel lulose into f ibres, foi l  as
wef l as other products 121-22,28-311. This method

sol. -  solubi l i ty, spin. - spinnabil i ty, trans. - solut ion transpa-
rency, degree - (0-5), x - 3.5 wt % CELSOL cel lulose in
9 % NaOH.

CELSOL method utilizing enzymatic biotransforma-
t ion of cel lulose al lows to manufacture of cel lulose
pulp direct soluble in the aqueous sodium hydroxi-
de solut ion. Alkal ine solut ions of CELSOL pulps ba-
sed special ly on the Fibrenier and Riocel cel lulose

CELLULOSE CARBAMATE

High sorption
fibres

Technical
products
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are characterized by well  spinnabil i ty and stabi l i ty.
Discussed method being presently on a stage of
intensive research can be soon in competit ion with
well-known other alternative technologies for manu-
facture of cel lulose f ibres.

MODIFICATION OF CELLULOSE

Chitosan, poly(2-deoxy-2-amino-B, o-glucose), ba-
sing on its specific properties specially chemical, mo-
lecular ,  super-molecular  and b io logica l ,  is  a great
example for natural polymer with a wide range of
application [35]. This polymer is a deacetylat ion pro-
duct of chit in, poly(2-deoxy-2-acetylamino-B, o-glu-
cose) exist ing in the shel ls of organisms, special ly
marine type [35]. These polymers, presently manu-
factured with a scale of 3000 tlyear are on a deve-
lopment stage comparable to carboxymethylcel lulo-
se tenth years ago.

The physical-chemical modif icat ion of chitosan,
special ly for manufacture of microcrystal l ine chito-
san [21 , 36-37], seems to be most interesting ac-
cording to the changes for polymer molecular and
super-molecular propert ies.

The manufacture of  microcrysta l l ine ch i tosan,
discovered by the author 121 ,36-38], is basing on
several phenomena, both physical-chemical as well
as chemical, such as neutralization, coagulation and
aggregation of aminoglucose macromolecules.

Microcrystal l ine chitosan (MCCh), presently deve-
loped by the Finnish company of  Novasso Oy,
Tampere with a close cooperation of lnstitute of Che-
mical Fibres, exists in two forms: as a dispersion and
powder. Some propert ies of these types of micro-
crastal l ine chitosan are described in Table 5.

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

- high water retention value (WRV,1
- f i lm-forming behaviour direct ly from dispersion
- high adhesivity

controlled bioactivity
controlled biodegradability
biocompatibi l i ty
non-toxicity
high stabi l i ty of dispersion
high misc ib i l i ty

- high chemical reactivity
- high sorption and chelat ing 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
propert ies of standard chitosan with much higher
bioactivity, biodegradation ability as well as direct
f i lm-forming behaviour (Table 6).
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Table 5. Some propert ies of microcrystal l ine chitosan (3.39)

MCCh form
Propert ies

Aqueous dispersion Powder

Colour

Polymer content, %

M u

WRV, %

Deacetylat ion
degree, %

Crysta l l in i ty
index,  %
pH

Part icle
d imension,  pm

white to 1. yel low

3-4

0..5-5 . 10s

800-5000

60-80

> 7.0

1-50

whi te  to  1 .  ye l low

90-95

104 -106

200-1000
> 3 5

max. 95

6.5-7.0

0 .1 -1  000

Table 6. Comparison of some propert ies of microcrystal l ine chi-
tosan and standard chitosan

Property MCCh Standard chitosan

Form

Fi lm- forming
abi l i ty

WRV, %

En, kJ mol-1

Adhesiv i ty

Misc ib i l i ty

Solvent exchange

Sorption and
chelat ing
Dispersion
stabi l i ty

Bioactivi ty

Biodegradabi l i ty

dispersion of powder

direct ly from l iquid
d ispers ion

500-5000

20-25
very good from

dispers ion

very good

very good

very good

very gooo

very good'

very good"

f lakes or powder

none (only froq
ac id ic  so lu t ion)

max .  150

1 0 - 1 5

none (on ly  f rom
acid ic  so lu t ion)

none

s l ight
good

none

good

good

- soluble chitosan salts, a - control led bv MCCh structure.

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

Table 7. Enzymatic degradation of dif ferent chitosan types

Chitosan Enzyme
type concentrat ion"

l lg ml- '

M'u, after (days)

' 13

MCCh

Standard

50
1 0 0

50
1 0 0

1 . 6 7

1 . 6 7

3 . 1 6
3 . 1 6

1  . 16  1  . 09  0 .63

0.99 0.82 0.50

2 j 6  1 . 8 2  1 . 8 7

1 . 3 8  1 . 4 8  1 . 5 6

a - lysozyme.

M icrocrystalline chitosan basing
perties can be applied at several
16-19,  41 -471such as:

1 .  Med ic ine
- wound healing dressings
- controlled release carriers
- antibacterial agent

on its special pro-
f i e lds  [3 ,  11 -12 ,



2. Agriculture
- pro-ecological plant protection agent
- controlled release carrier
- seed incrustat ing agent

3. Texti le industry
- impregnation agent
- antimicrobial agent

4. Chemical f ibres industry
- modyfing addit ive

5. Environment protection
- waste waters treatment
- drinking water treatment

6. Biotechnology
7. Cosmetic industry

SUM UP

Modif icat ion of natural polymer is a one of funda-
mental research and development direct ions in the
lnsti tute of Chemical Fibres. The research team,
dealing with fundamental as well  as useful studies,
is carr ied out intensive research for practical appl i-
cations of results, special ly on cel lulose carbamate
as well  as microcrystal l ine chitosan.

lnst i tute of Chemical Fibres is real ized research
for fundamental science and uti l izat ion of chitosan
and microcrystal l ine chitosan. The pi lot instalat ion
constructed on a base of own original technology for
processing of shrimp shel ls was tested at Batsf jord,
North Norway.
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z vEDEcKovfsrumruVcn n vYvoJovYcn pRAcovisr

Zmena prdvnei subiektivity vo Yist<umnom ustave
textilnej ch6rnie Tilina

Capekove, V.

VUTCH-CHEMITEX, spo/. s r. o. Zilina, Stovenskd republika

Rozhodnutim ministra hospoddrstva SR c. 153 zo
d i a  1 7 .  8 . 1 9 9 4  b o l  d i o m  3 1 .  8 .  1 9 9 4  z r u 5 e n f  b e z
likviddcie Vfskumnf ustav textilnej ch6mie, Stdtny
podnik Zilina a jeho majetok, zAvdzky, prdva a po-
vinnosti  v zmysle zmluvy o predaji  dasti  podniku c,
393/94 uzatvorenej s FNM SR pre5li v celom rozsa-
hu na VUTCH-CHEMITEX spol. s r.  o. 2i l ina.

V rdmci spolodnosti  VUTCH-CHEMITEX spol. s r.
o. Zilina zostdva aj d'alej organizadne zadlenend Std-
tom akreditovand Stdtna sk05obna SKTC-1 19.

\ouy prdvny subjekt, VUTCH-CHEMITEX spol. s r.
o. Zilina aj po transformdcit a privatizdcif predstavu-
je na Slovensku ojedineli stistredenfi kapacitu, kto-
rej hlavn6 napln predstavuje aplikovanf vjskum a vf-
voj v nasledovnfch oblastiach:
O vfskum, vyivoj a apl ikdcia novl ich text i lnfch

technologi i  a text i lnyich pomocnlich prfpravkov
(TPP) pre zo5lachtovanie text i l i i

O vWoj technologif 4iroby novlich textilnfch r4irobkov,
najmd z oblasti technickfch a bytoviich textflii

O r ie5enie ekologickyich probl6mov vo vfrobnfch
podnikoch I'ahkeho priemyslu, hlavne v oblasti zn[-
Zenia zal.alenia odpadovyich vod, prostredia che-
miclqimi Skodlivinami, ekologickej likviddcie odpa-
dov a pod.

O vfvoj laborat6rnej pristrojovej techniky, vyivoj pro-
totypovl ich zariadeni pre tepelne a chemick6
priestorov6 tvarovanie textilii, vfvoj a vliroba v ob-
lasti ekologick6ho strojdrenstva

VUTCH-CHEMITEX spol. s r.  o. 2it inavyrdba a pre-
ddva:
O textiln6 pomocn6 prfpravky s ochrannou zndmkou

TECHAZIL'
O technick6 textilie

- geotextilie
- vfplnkov6 a dalunick6 r0na
- zvukovo a tepelne izoladn6 textilie
- tieniace a ochrann6 textilie
- agrotextilie
- filtracn6 textllie
- antistatick6 a vodiv6 textilie
- ochrann6 odevy

O Specidlne vfrobky
- vodiv6 plnidld, bakteriostatick6 plnidld,

vodiv6 tmely
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O strojn6 zariadenia pre textilnf priemysel
- stroj na priestorov6 tvarovanie textili i
- zariadenie na vlirobu tvarovan6ho

izolacn6ho puzdra
- stroj na vlirobu brmbolcov

O Specidlne skuSobnf zariadenia
-  pr is t ro j  na meranie hydraul ickfch

velidin geotextilif
-  pr is t ro j  na stanovenie deformdci i

technickfch textilif
-  pr istroj na stanovenie odolnosti  voci

prierazu
O ekolog ick6 zariadenia

- koalescendnf odludovac olejovfch
ropnyich ldtok

- t lakovf odvodfrovad organickfch
kalov

VUTCH-CHEMITEX spol. s r.  o. 2it ina - Stetna
sku5obfia SKTC-1 19 a Stdtom akreditovan6 sku5ob-
n6 laboratorium md oprdvnenie pre vfkon:
O povinn6ho hodnotenia pracfch prostr iedkov, bez-

pednostnfch ldn, zdchrannlich pdsov a banskfch
lutni

O nepovinn6ho hodnotenia, schvalbvania a cert i f i -
k6cie pre v5etky druhy odevnyich, bytovych
a technickfch text i l i i ,  ako i  hodnotenie ko lo-
r ist ickl ich a antibakteri6lnl ich vlastnosti ,  prot i-
plesiovej a antibakteridlnej ucinnosti vfrobkov

O rozborov plynnlich, kvapalnyich a tuhlich priemy-
selnl ich odpadov a Skodlivln

O povinnu certifikdciu textili i pouZivanfch pre inte-
ri6ry stavieb a ich vybavenie

Z oblasti sluZieb zostdva zachovan A a roziliuje sa
ponuka na nasledovn6 oblasti :
O vedecko- technick6 in formdcie z  oblast i  text i lu

a text i lnej chemie
O priemyselno-prdvna a normalizadnd dinnost v ob-

last i  predmetu podnikania
O expertfuna a posudkovd 6innost v oblasti spal'o-

vania odpadov, analyz spalin a ostatnyich pro-
duktov spalbvania, podla zAkona c. 309/91

O pripravuje sa akreditdcia vfkonu certifikacn6ho
miesta.

N dstu pn icky s u bj ekt zakladS, n a d oteraj 5 fch dob 4ich
kontaktoch s r4irobcami v oblasti textilnej a chemickej
vfroby na Slovensku a oZivuje aktivity v oblasti malo-
ton6Znej vliroby, expertiznych, sk05obnyTch sluZieb.



Nov6 vedeckoviskumn6 projekty na Katedre vl6kien
a texti lu, Chemickotechnologickej fakulty,

STU v Bratislave

Doc.  lng,  Anton Marc inc in,  CSc.

Katedra vlakien a textilu, ChemickotechnologickA fakulta STU,
Radlinskeho 9, 812 37 Bratislava

Zacialkom roku 1994 boli na Vysoklch Skoldch,
SAV a inlich pracoviskdch schvdlen6 nov6 vedecko-
vl iskumn6 projekty a pridelen6 granty pre obdobie
rokov 1994-1996. Katedra vldkien a text i lu nadvd-
zuje na tradicie a doteraj5ie vfsledky v sulade so
svetovyim trendom v oblasti  polymernej ch6mie
a technologie, v oblasti technologie vldkien a textilnej
ch6mie predloZila tr i  projekty, ktor6 bol i  odsuhlase-
n6 vo vedenifakulty i  v prlslu5nyTch komisidch. Pred-
pokladdme, 2e v r6mci tychto projektov sa ndjde
dostatodnl i  pr iestor pre d'alSiu dobru spoluprdcu
s vfskumnfmi ustavmi najmd s VUCHV Svit, VUTCH
Zil ina a podnikmi vldknarensk6ho a text i ln6ho prie-
myslu v Slovenskej republike. V niektorfch ciastko-
vfch rilohach sa rozvfja tieZ spolupr6ca so zahra-
nicnfmi pracoviskami.

ZAkladn6 charakteristi ky projektov

1. N6zov projektu: Bioaktivne vl6knit6 materi5ly

Veduci projektu: Doc. lng. Anton Marciniin, CSc.
Vedeck6 ciele projektu: na celu dobu r ie5enia -

Synteza linedrnych kopolyamidov a kopolyesterov so
zvyi5enou degradabi litou.

Synt6za a hodnotenie ol igom6rnych polym6rnych
aditiv s reakt(vnymi funkcnfmi skupinami.

Strldium procesov pripravy heierofilnybn vtafien, vld-
kien s vysokou povrchovou aktivitou a mikrovld-
kien.

H od n oten ie reolog ickfch vl astn ost ( viaczlolko4Tch
taven[n polym6rov, deformadnlich vlastnosti, elas-
t ici ty tavenin a viackomponentnfch vldkien.

Termickd a termomechanickd analyza, oxidadn6
- a biologicke odb[ranie anizotropnlich polym6rov.
Studium transportnyich javov v polym6rnych a textil-

nlich materidloch (difrlzia, sorp6n6 vlastnosti, se-
- paradn6 vlastnosti, vodivost a prestup tepla).
Studium parametrov Struktriry a vlastnostf in17ch ma-
- teridlov.
Stridium fyziologickfch vlastnosti vlaknitfch materi6-

lov a materidlov pre ekosyst6my.

Predpokladany prfnos

Navrhovanli projekt predstavuje novli prfstup
k problematike bioaktivnych vldknitych materidlov, od

ktor6ho sa odakdva komplexn6 r ieSenie fyziologic-
kfch vlastnosti  vldkien, ich biologickej akt ivi ty,
kompatibi l i ty s biologickfm prostredim, oxidacn6ho
stdrnutia a biologickej odb[ratel 'nosti .

Ked'Ze sa jednd o vel 'mi n6rocn6 r ie5enie, za pri-
nos bude nutn6 povaZoval kalde vyznamnejSie zlep-
Senie sfdasn6ho stavu pri zachovanl zdkladnfch me-
chanickofyzikdlnych a spracovatel 'skfch vlastnosti
vldkien, najmd polyamidovl ich a polyesterovl ich.

Prinosom prdce budu:
Nov6 kopolym6ry PA6 a PET s vySSou oxidacnou

a biologickou odbtiratel'nostou.
Nov6 typy heterofilnlich vldkien nabaze zdkladnlich

vldknotvornyich polym6rov v zmesi s kopolym6rmi,
polyv iny la lkoholom a o l igom6rnymi reakt ivnymi
aditivami so zlep5enfmi fyziologickymi vlastnosta-
m i .

Nov6 vldkna s antimikrobidlnym a bakteriocidnl im
ucinkom.

Vl6kna so zvy5enou povrchovou akt iv i tou,  v ldkna
priecne a pozdllne tvarovanti so zlepSenlimi fy-
ziologickfmi vlastnos{ami a mikrovlaknite mate-
rialy.

Vlakna vyfarbitel 'n6 novl imi technologiami farbenia.
Nov6 poznatky z hodnotenia reologickfch, transport-

n1ich, separadnlich, termickfch a termomecha-
nickfch vlastnostf novlich typov vldkien, ich morfo-
logickej a povrchovej mikro a makro5truktury.

2. N6zov projektu: Synt6za a Studium vlastnos-
t i  novl ich typov biodegradabilnfch tenzidov
a text i lnfch pomocnfch prostr iedkov

Ved0ci projektu: Doc. lng. Pavol Hodul, CSc.
Vedeck6 ciele projektu: na celu dobu r ieSenia -

Synt6za no4ich typov biodegradabilnfch tenzidov
a textilnfch pomocnfch prostriedkov, Studium ich
vlastnost[.

StuOium diffznych procesov TPP vo vldknach a tex-
tilnfch materidloch s vel'k1im Specifickym povr-
chom, v roztokoch a disperznyich sristavdch
zo5l'achtovacich ku pelbv.

Sledovanie procesovo5pecif ickfch vlastnosti  TPP
a ich vplyv na zalalenie odpadovfch vOd (AOX,
farbivd, preparadn6 prostr iedky, prostr iedky pre
Specidlne chemick6 [pravy textili i).
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Predpokladany prinos

V nadvdznosti na vliskumn6 prdce v uplynullich ro-
koch sa budri syntetizovat tenzidy zo sacharidov ich
parcidlnou hydrofobizdciou s alkylhalogenidmi, acyl-
chloridmi a oxiranmi s Cr-C,u. Bude sa sledovat ich
povrchovd aktivita a 0Zitkov6 vlastnosti. Niektor6 sa
bud0 Studovat z pohl 'adu kvapalno-kry5tal ickfch
syst6mov.

Vfskum bude zameranV na pripravu Specif icky
chemicky modifikovanlich derivdtov zo skupiny po-
lysacharidov typu Skrobu, hlavne B-cyklodextr inu
s vy55imi alkylo4imi reaktantami, ako aj na Sttidium
komplexov B-cyklodextrinu s anionovymi, neionovyi-
mi a kationovyimi tenzidmi.

Tak novosyntetizovan6 latky ako aj komplexy sa
budu sledovat v nadviiznosti na Sttidium koloidnlich
vlastnosti  syst6mov modelujucich farbiace, deter-
gendn6 a in6 zo5l'achtovacie kupele.

V rovine inyich typov TPP pojde predov5etkl im
o ciel 'pr ispiet k obmedzeniu pouZlvania ropy a rop-
nyTch ekologicky problematickych l6tok, vl ivojom,
sp6sobom pripravy di uZ novosyntetizovanlich, ale-
bo zmesovanyich produktov vych6dzajuc z poznatkov
o vz6jomnej sfvislost i  medzi Struktr irou - vlast-
nostami a biodegradabilnou odburatel'nostou.

iaZisko bude v pr[prave aviv62nych, dispergad-
nlich a preparacnlich prostriedkov a ich vplyvu na
termomechanick6 vlastnosti  beZnfch typov chemic-
k17ch vldkien profilovanfch a Specidlnych.

3. N6zov projektu + grant (spolocnf projekt
CHTF + SAV): O6kovanie polyolefinov v tuhom
alebo kvdzituhom stave

Veduci projektu: Doc. lng. Eberhard Borsig, DrSc.
Vedeck6 ciele projektu: na celtl dobu riedenia

a) Navrhnut najucinnej5ie o6kovacie syst6my (pe-
roxid-monom6r) z hl 'adiska mnoZstva naodkova-
n6ho monom6ru na iPP resp.  PE.

b) Analyzovanie navrhnutfch ockovanyich polym6-
rov ( iPP resp. PE) - separdcia produktov ocko-
vania (odkovanli polymer - neodkovanli polym6r
a homopolymer), pripadne izolovanie nizkomole-
kulovfch produktov pouZit im f rakcionacnfch
a chromatograficklich metod.

c) Charakterizovanie produktov odkovania z hl'adiska
ich zloZenia vyuZitim spektrdlnych metod le a UV
a stanovenie molekulovych hmotnosti homopoly-
m6rov pr(p. izolovanlich nizkomolekulovfch pro-
duktov.

d) Urobit teoretick6 a praktick6 uzAvery o udinnosti
ockovania iPP resp. PE
- fcast inicidtora pri tvorbe nizkomolekulovfch

produktov

162

- vypocitat akd 6ast radikdlov sa vyuZila na ini-
cidciu homopolymerizdcie

- navrhnut postup na vypodet 0cinnosti  inicid-
tora v prenosovej reakcii na polym6r

- ziskat konkr6tne fdaje, ktor6 zvyihodhujt i
a uvies{ aj tie, ktor6 znevyhodnuju tento spo-
sob ockovania polyolef(nov oproti  tradicnym
postupom.

Predpokladany prinos

Navrhovanli projekt predstavuje novyi prfstup rie5e-
nia problematiky ockovania polyoleffnov, od ktor6-
ho sa ocakdva vfraznej5ie zlep5enie doteraj5ich ne-
vfhod tejto vyiznamnej metody modifikdcie polym6-
rov.

Poznanim vplyvu prostredia tuhej resp. kvAzi-
tuhej tAzy na jednotliv6 ciastkov6 reakcie by mali
umoZnit urcitri kontrolu ich priebehu a tyim priazniv6
ovplyvnenie celkovej efektfvnosti o6kovacej reakcie.
Nemenej doleZite sa zdd byt odstrdnenie obvyklej
kvapalnej titzy pri ockovacej reakcii, ktord prakticky
vZdy predstavuje prostredie pre neZiaduce konku-
rencn6 reakcie.

Zameranie odkovacej reakcie na polyolefiny vyply-
va zo sucasn6ho zdujmu viazal poldrne polym6ro-
v6 re{azce na polyolef(ny a tak ziskat produkty do-
leZit6 pre prfpravu polym6rnych zmesi a kompozitov.

Na zdklade doteraj i ich experimentdlnych vysled-
kov siefovania polyolef lnov v tuhej fdze sme do5li
k nazoru, Ze s[ vytvorene predpoklady na dosiahnu-
tie urditeho zlep5enia vo v5etk;ich troch vSeobecne
konStatovanfch nevfhod uvedenlich v odstavci a).
NaSe predpoklady zlep5enia ockovacej reakcie sa
zakladaju na nasledujr icich uvahdch alebo faktoch:
- Ked'Ze v5etky zlolky ockovacieho syst6mu sa bu-

du nachddzat v tuhom polym6ri,  moZno odakd-
va{ lep5iu udinnost odkovania z hl 'adiska mono-
m6ru a inicidtora ako v pripade, ked' monomer
a in ic i6 tor  sa nachadzaju a j  mimo ockovany
polym6r napr.:  v kvapalnej faze.

-  Nie je  potrebn6 pou2i t  pr i  ockovacej  reakci i
pomocn6 m6dia ako su napr .  rozpuStadle -

odpadaj0 probl6my s ich separdciou.
- Ked'Ze reakcia ockovania bude prebieha{ hlavne

v amorfnej tdze polymeru pri nizkych teplotdch
mala by sa zmierni{ degraddcia polym6ru.

balej sa ocak6va, 2e tlimto postupom ockovan6
polym6ry bude moZn6 vl ihodne vyuZit na pripravu
niektoryich polym6rovlich zmesi, ako je napr. polypro-
pyl6n-polyamid 6. U vybranfch zmesl polym6rov
vhodnyich na zvldkhovanie moZno predpokladat do-
siahnutie novych poznatkov o moZnostiach zvldkno-
vania takl ichto syst6mov ako aj mechanickych
a fyzikdlnych vlastnostiach.



SYMPOZIA - KONFERENCIE

Chemick6 vl6kna rokovali

Oslavy 60. vfrocia zalolenia mesta Svit vyvrcholili
v tomto meste ,,XlX. Tatranskou konferenciou o
chemickych vl6knach" s medzin6rodnou fdastou,
ktor0 usporiadal Vfskumnf fstav chemicklich vldken
vo Svite.

V dnoch 11.  a 12.  oktobra rokovalo v  sv i tskom
hotel i  Mladost vy5e 80 fcastnikov ku 18 odbornyim
prednd5kam a 15 posterom z oblast i  v fskumu
a vfvoja chemickyich vldken, k otdzkam ekologie
i  skt i5obn; im postupom. Na konferenci i  odznelo
7 predna5ok zahranicnl ich ucastnikov z Rakfska,
Nemecka, Ukrajiny a Ceskej republiky, svoje postery
predstavili ucastnici z Pol'ska.

V h lavnom refer6te r iad i te l '  VUCHV pdn RNDr.
DuSan Budzdk (na obr.) obozndmil ucastnlkov kon-
ferencie s prlnosom fstavu k rozvoju priemyslu
chemickl ich vldken v na5ej vlast i  pocas vy5e
40-ro6nej existencie tejto vyiznamnej vedecko-technic-
kej in5ti tucie, i  s jej  d'alSimi zdmermi v tejto oblasti .

Konferencia vyvolala mimoriadny zaujem ucast-
nikov o prezentovan6 prdce, vyjadrenf rozsiahlymi
diskusiami ku kaZdej z nich. Spolocenskl i  vl iznam
konferencie aj pre podtatranskyi region zvyraznila
pritomnost primdtora okresn6ho mesta Poprad pdna
Ing.  Jdna Maddda,  CSc.  i  vedr ic ich pracovnfkov
Ministerstva hospod6rstva SR, Slovenskej technickej
univerzity, r iaditel 'ov spolupracujr icich podnikov i
vliskumnlich ustavov na Slovensku.

Pracovnfkov z Vfskumn6ho tistavu chemickfch
vl6ken mimoriadne te5i to, Ze vel 'mi r ispe5ne hod-
notenu konferenciu po prvy raz v jej historii odborne

Vdtleni hostia, mili kolegovia, ddmy a pani,

rokovania na5ich tradicnfch Tatransklich konferen-
cii s0 vldy vhodnou prileZitostou ku posfdeniu vyz-
namu chemickfch vl6ken v zostave potrieb spolo6-
nosti. Stale pritom moZno dospief k zAveru, 2e prdve
chemick6 vldkna umoZnuju priamo uspokojovat

i  organizadne zabezpeci l i  v plnom rozsahu vl i lucne
vlastnymi prostr iedkami.

K odborn6mu programu konferencie a jeho
zhodnoteniu sa vrdt ime v nasledujucom c.  4194
ndsho dasopisu 

rng. Danier Kei lo, csc.
organizacnl i  garant konferencie

foto: Milan Legutky

viacer6 zo zilkladnyich potrieb l'udstva - ich pouZitim
v o5ateni6i v textilnfch uirobkoch, v pribytkoch chrdnit
sa pred chladom, a2po dal5ie. Ak sa k himto potrebdm
prirdta st0pajfce pouZitie chemickfch vldken v technic-
kfch oblastiach, moZno jednoznadne kon5tatovat, Ze
nosnfm prvkom spolodenskej potreby a tfm aj spolo-
censk6ho vyvoja ci pokroku sri prdve chemick6 vldkna,

Uvodnf preiav riaditel 'a Vfskumn6ho ustavu chemickfch
vl6ken vo Svite p6na RNDr. Du5ana Budzdka na

XlX. Tatranskej konferencii o chemickich vl6knaGh,
dfra 11. oktobra 1994, Svit .
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PouZit ie chemickl ich vldken ako suroviny pre
texti lnyi priemysel v sucasnosti  znadne prevf5i lo
hranicu 50 % z celkovej svetovej spotreby textilnfch
v l6ken.  Za predpokladu su6asn6ho t rendu rastu
poctu obyvatelstva, koncom storocia bude na Zemi
ccaT mld. I 'udi a toto mnoZstvo si vyZiada zvy5enie
vfroby chemickfch vldken zo s06asnfch cca 20 mil.
ton na cca 30 mil. ton v r. 2000. Pritom sa spotrebuje
cca 23 mil .  ton bavlny a cca 2,3 mil .  ton vlny, 6o
bude tvori t  celkovti  spotrebu text i lnfch vldken na
konci storodia vo vf5ke cca 55 mil. ton.

Hlavn6 oblasti pouZitia chemickfch vldken v tomto
obdobf budu predstavovat o5atenie s 50 %-nym,
bytovf textil so 70 %-n'!m a technick6 vfrobky s 90
%-nfm podie lom.

Vfroba chemickfch vldken mala teda i v doteraj-
Som rozvoj i  na5ho ndrodn6ho hospoddrstva a jeho
ekonomiky mimoriadny vyznam. Chemick6 vldkna
ovplyviovali Strukturu textilnlich i technickfch vlirob-
kov apl ikovanfch v rozl icnfch oblastiach najma
texti lu, dopravy, spracovania gumy, pol 'nohospo-
ddrstva, stavebnictva, strojdrenstva i infch. Nemali
za f lohu nahradzovat vldkna prfrodn6, ktorfch je
u nds nedostatok, ale mali pokryt zvf5enu spotrebu
textf l i i  a zabezpecit splnenie vySS[ch ndrokov na
vlastnosti najmd technickfch vfrobkov.

V oblast i  od ievania v  kombindci i  s  pr i rodnyimi
vldknami umoZnuju zhotovovat vyirobky, kto16
z hl 'adiska komfortu a fyziol69ie odievania maju
podstatne lep5ie vlastnosti. Chemick6 vldkna d'alej
v podstatnej miere umoZnili rozvoj oblasti bytovlich
textili i.

-  Rozvoj vfroby chemickfch vldken v bfvalom
Ceskoslovensku p lynul  z  programu dlhodob6ho
rozvoja pr iemyslu,  formulovan6ho v r .  1950.
S06astou tohoto programu, ktorf mal ovplyvnit stav
vyivoja a vyiroby chemickyich vldken, bolo i zaloZenie
vfskumn6ho ustavu v nasleduj0com r. 1951 .

Vfroba chemickfch vldken v Ceskoslovensku
v uplynulfch vy5e 4O-tich rokoch zaznamenala
vysok0 dynamiku a oproti  r .  1951 vzr6stla viac ako
7-ndsobne.

Preto dovolte pdr slov o historii tohto ristavu.
Dnes,  ked '  posudzujeme toto obdobie 6 innost i

Vfskumn6ho r istavu chemickfch vldken vo Svite
a hodnotfme jeho podiel na rozvoj i  vldken v tuzem-
sku, mdZeme kon5tatova{, Ze tento podiel je rniznam-
n1i. Od konca pditdesiatych rokov realizAciou svojich
vfsledkov podmieni l  rozvoj vfroby vlSken celu16zo-
vlich i syntetickfch nielen z hl'adiska kvantitatfvneho
ndrastu, ale hlavne vfvojom novlich typov a nov6ho
sortimentu vldken. V niektorfch obdobiach realizdcia
vyisledkov vyiskumu VUCHV ovplyvnila rast vliroby
a2 o 70 %. Ustav prispieval k rozvoju vyiroby vldken
real izdciou svoj ich vl isledkov nielen doma, ale
i v byivalfch kraj indch RVHP - v NDR, Pol 'sku,
Rumunsku a ZSSR.
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Vliskumnd dinnost v prvom obdobi po zaloZenf
0stavu bola zamerand na racionaliza6n6 ulohy vfrob
chemickfch vldken v tuzemsku. Po r. 1955 ristav bol
poverenli rieSenfm prfpravy viskozovlich kordovfch
vldken, vtedy dovAlanych zo zahranidia. Po uvaleni
embarga zo strany USA na t0to strategickti surovinu
ristav t0to t i lohu vyrie5i l  a real izoval v Cesko-
s lovensku v r .  1959 v Rudniku 1 100 t / r  a  od r .  1960
v Lovosiciach s celkovou kapacitou 10 000 t/r typu
Super 1 a neskOr Super 2.

Vlirobu tyichto kordovfch vl6ken ustav zaviedol
iv  Pi rne/NDR v r .  1965 a v  Tomaszove v Pol 'sku
v r. 1967. Ekonomickyi efekt v platnfch cendch tej
doby zaznamenal u nds zisk z naSej vliroby vo vf5ke
ccaTO mil. Kcs/rok a za priblilne rovnakf hodnotu
za odpredaj  zar iadeni  a know-how. Zavedenim
vliroby kordov kvality Super 2 sa Ceskoslovensko
zaradilo k priemyselne vyspellim krajindm, vlast-
n iac im t f to  technologiu.

bal5ou velkou rilohou ustavu bolo rie5enie rozvoja
vfroby POP vldken. Orienta6n6 prdce tu zapocali vo
VUCHV a CHFT SVST uZ v r.  1958 a prvl i  patent
na pripravu polyoleffnovfch a POP vldken bol
pracovnfkom udelenli uZ v r. 1959. Zaradenie tejto
rilohy do Stdtneho pldnu vyiskumu nar62alo na vel'kf
odpor z dOvodu obecnyich vlastnostf tfchto vldken.
RieSitel ia v5ak bol i  presvedceni o buducnosti  tohoto
druhu vldkna najmd pre jeho surovinov6 zabezpece-
nie a redlne moZnosti odstrdnenia negativnych vlast-
nost i  cestou fyz ik6 lno-chemickfch modi f  ikdc i i .
Sprdvnou argumentdciou a vytrvalostou dosiahl i
zaradenie vfskumnej f lohy Rozvoj POP vldken do
Stdtneho p ldnu.  Komplexnd u loha obsahovala
prlpravu polym6ru, pripravu vl6ken a aplik6ciu vldken
do textilnlich a technickfch utvarov. Prva vyiroba
POP striZovyich vldken s kapacitou 1 000 t/r bola
zavedend v r.  1965 v Chemosvite. Dalej nasledovali
real izdcie vfrob v CHZJD, v r.  1970 4 400 t lr  str iZe,
v r.  1 975 4 000 t/r  kdbl ika, v r.  1980 15 0001/r str iZe
a 12 600 Vr  kabl ika.

UZ v r.  1973 real izovala sa poloprev{dzkovS,
vfroba POP hodvdbu s kapacitou 120 t/r  a v r.  1980
vfroba s kapacitou 4 000 t/r ,  obidve v Chemosvite.

Do5lo i  k real izdci i  netkanl ich textf l i i  a vldken, fol i i
i dal5fch Specidlnych typov POP vlaknitfch materid-
lov. V5etky tieto vfroby predstavuju kapacitu cca 68
000 Vr. Urdit celkovli ekonomickli efekt zo zavedenia
vfroby v5etkyich tfchto materi6lov je komplikovan6,
no len z vyroby POP vldken predstavoval zisk sumu
vy5e 1 mld. Kds. Hlavnli efekt sa prejavil v textilnfch
vfrobkoch a najmd v ich vyvoze. V sucasnom obdobi
sa vyskytujf probl6my s odbytom, vyvolan6 stratou
vyTchodnfch trhov a poZiadavkou na zmeny sort i-
mentu POP vldken, no t ieto vldkna rozhodne majf
budricnost a venuje sa im potrebnd pozornost.

V oblast i  PAD v ldken bola r ispe5ne vyr ieSend
technologia a zar iadenie pre d lZenie a skanie



kordoveho hodvdbu a k parcidlnej realizldi do5lo
v Chemlone. Rovnako uspe5n6 r ie5enie bolo i  v pr[-
prave PAD kdblikov, vrdtane farbenia vldken vo
hmote,  co bolo real izovan6 v Chemosvi te  Svi t
a  v  Chemlone Humenn6.

V oblast i  PES v laken bola v  n.  p .  S i lon Pland nad
LuZnic[ realizovan6 vyiroba striZovfch vldken pre
objemn6 priadze typu Velana, Tesil-31 so znilenym
sklonom k Zmolkovitost i  a so zvf5enou afinitou ku
farbivdm . Zaveden6 bolo farbenie vo hmote. Tieto
modifikdcie sa uplatfiovali i vo vfrobe hodvdbu. Rov-
nako sme svoj imi vfsledkami ovplyvni l i  aj  stroja-
rensku vfrobu Slovenska pri  budovani nemalfch
vldknarenskfch kapacit.

Pomerne dobr6 vybavenie ustavu prlstrojovu
technikou spolu so schopnostami pracovnfkov umoZ-
ioval i  zlskat pri  komplexnom rie5enf t i loh vel 'a
novl ich poznatkov z teorie zmien Strukttry
polym6rov, procesov prfpravy vldken, rozvoja
techniky, reguldcie procesov a podobne.

Poznatky zlskavan6 v uvedenfch oblastiach boli
na vel'mi dobrej 0rovni. Pracovnici ustavu ich uvddzali
formou publikovania v domdcich i  zahranidnyich
periodikdch a v prednd5kach na domdcich i zahra-
nicnl ich sympozidch, konferencidch ci semin6roch.
I usporiadanlm takfch pravideln; ich Tatranskfch
konferenciI  a vyddvanfm vlastn6ho 6asopisu
Chemick6 vldkna sa t istav dostal do povedomia
celosvetovej odbornej verejnosti.

Tolko, vel'mi strudne k hlavnfm vyisledkom, ktor6
fstav v minulosti  dosiahol.

Pre dobr6 podmienky ku vfskumnej dinnosti ristavu
bolo dOleZite aj jeho organizadn6 zadlenenie v rdmci
priemyslu.

Ustav bol zalolenf s povodnfm ndzvom Vfskumnf
ustav umelfch vldken k 1. januAru 1951 ako (stav
sektorovf rozhodnutfm ministra taZk6ho priemyslu.
Min is ter  chemick6ho pr iemyslu ustav vyhlds i l  za
sektorovf k 1 .  1 .  1952. Po r. 1955 bol i  snahy 0stavu
ponechat rie5enie len celul6zovfch vldken a vliskum
syntetickyTch vlSken umiestnit na inom mieste. Ztfch-
to dOvodov bolo potrebn6 presadit aj premenovanie
ustavu na Vfskumnli fstav chemickfch vldken, so
zameranlm na rie5enie floh rozvoja vyiroby celulo'
zovyich i syntetickyTch vl6ken. Rozhodnutim ministra
chemick6ho priemyslu diom 30. 12. 1958 bol r istav
zaradeny ako samostatnd ucelovd organizdcia s pod-
riadenostou priamo MCHP.

V r. 1963 bol ristav ustanoven;i veducim pracovis-
kom odboru chemickfch vldken v oblasti  VTR
s gesciou predov5etklim v oblastiach
- zabezpedovania vedecko-technick6ho rozvoja

odboru chemickyich vldken
- medzindrodnej spoluprdce
- rozvoja a koordindcie floh pldnu RW WZ odboru
- vedeckyich, technickyich a ekonomickfch infor-

mdcii

- objavov, vyndlezov a zlep5ovacich ndvrhov
- technickej normalizdcie
- starostl ivosti  o vfchovu vedecko-technickfch

pracovnikov v spoluprdci s VS.
Do priamej kompetencie 0stavu v uvedenfch

oblastiach patrilo 8 organizdcii, d'alej 0stav spolu-
pracoval  s  8-mimi  organizdciami  MCHP a s 1S-mi
in5ti tuciami mimo rezort MCHP.

V r. 1965 bol vytvorenli trust podnikov Zavody pre
chemicku vfrobu - OR so sldlom v Bratislave. Touto
zmenou v5ak gescnd d innost  naru5end nebola,
pretoZe do tejto novej organizdcie pre5l i  v5etky
vldknarensk6 podniky a tu bol zaradenf aj zdvod SLZ
Hnu5ta. Ustav sa stal samostatnou hospoddrskou
organizaciou.

K d'al5ej organizadnej zmene doSlo vznikom
Zdrulenia slovensk6ho chemickeho priemyslu k 21.
12. 1968, do ktor6ho bol zaclenenli  aj VUCHY. Zo
zdrulenia boli vyclenen6 podniky SCHZ Lovosice,
Silon Pland nad LuZnicl, Spolana Neratovice, UZCHV
Oeska Tiebovd. Tdto organizadn6 Struktfra pOsobila
relatfvne dlh0 dobu pri urcitfch zmendch ndzvu VHJ
a vzniku samostatnlich Stdtnych podnikov.

Z uveden6ho vidiet, Ze v priebehu uplynulfch rokov
sa uskutocni lo velh organizadnfch zdsahov.

Tieto zdsahy najmd po roku 1955 sp6sobovali, 2e
o existenciu ustavu sme museli kaZdorocne zvAdzal
boj, trpezl ivo a argumenta6ne, hlavne v5ak vlastnou
prdcou obhajovat umiestnenie fstavu vo Svite,
ziskavat spolupracovnikov i spolupracujuce organi-
z1cie, pre ktor6 mal ustav pracovat. Ustav vlastnou
prdcou svoju existenciu vo Svite obhaji l  a priniesol
pre rozvoj priemyslu chemickfch vldken i oblasti ich
apl ikdcie vel 'kyi prinos, 6o mu umoZnilo i  velkf
rozmach.

Obdobie po roku 1 989 zaznamenalo pre tuto
rryiskumnf in5tituciu opdt prehodnotenie jeho 6innosti.
Bolo to vyvolane dovtedy dostato6nyimi vl6knaren-
skyimi kapacitami na Slovensku, d'alej zmenenyimi
ekonomickfmi podmienkami v na5om hospod6rstve,
pod tlakom ktoryich do5lo a1k znileniu realizacnyich
moZnosti  mnohlich vl6knarenskl ich podnikov. To
samozrejme malo dopad aj na dinnost a prdcu
ustavu.

Prvoradou rilohou bolo preto stabilizovat 6innost
ustavu, vytvorit takyi program, ktorli by zastavil odliv
pracovn[kov, predov5etkfm odbornfkov a sfdasne s
tfm bolo nutn6 urcitfm sp6sobom presmerovat cin-
nost ustavu. Znamenalo to teda predov5etkfm vyuZit
to, 6o ristav do tejto doby vybudoval a rovnako trpezli-
vo a neustdle presvied6at naSich partnerov, Ze im stdle
mOZeme byt pri rie5enf ich probl6mov uZitodni.

Vyisledky sa postupne dostavili. Ked'e5te v 1. Stvrt-
roku 1993 ustav vykazoval stratu spojen0 s urcitlim
ochladenfm vztahov s partnermi, postupne v
priebehu roka 1993 sme na5li  tak6 r ieSenia, ktor6
za6,ali situdciu na ustave stabilizovat.
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Zmenenf  pr fs tup v ldknarenskfch podnikov
znamenal aj casto zmenenf pristup r istavu
k vyiskumno-vlivojovyim uloham. Od ich finandn6ho
zabezpedenia, cez rie5enie krdtkodobyich 0loh, aZ
po pripravu novych, ktor6 v bl izkej bud0cnosti
pomOZu udrZat kontinuitu v r ie5eni.

Vfskum v oblasti synteticklich vlaken je charakteri-
zovany predov5etkfm rie5enim plnearomaticklich
polyesterov s bezprostrednyim dopadom na auto-
mobilovyi priemysel, ale z hl 'adiska pripravy mono-
m6rov bude aplikdcia cel6ho tohto projektu roz5frend
o d'alSie odvetvia.

Ak spomfnam nov6 typy vldken, neda mi nespome-
nft vysokopevn6 polyetyl6nov6 vldkna, resp. poly-
uretdnove, na vfskume ktorlich sme zadali pracovat.
Dalej sa pokraduje vo vfskume PES technick6ho
hodvdbu, resp. v nehorl 'avej uprave PES txh.

Znadnu vliskumnf kapacitu venuje (rstav poly-
propyl6novyim vldknam, ktor6 v minulosti  bol i  ich
dom6nou. Urditou ukdZkou je vyiskum v oblasti  POP
mikro v ldken,  kde sa v 1.  fdze r ie5 i  POP mikro
hodvdb. Tu by som chcel spomen0t, 2e tdto uiskum-
nd problematika je typickfm prikladom spoluprdce
medzi r ie5itelbm, t.  j .  na5im fstavom, zahranidnl im
partnerom na doddvku dasti potrebnfch strojnfch
zariadenf, t .  j .  f i rmou Barmag, resp. Inventa, real i-
zatorom, t.  j .  a. s. Chemosvit CHEM a medzi ulr-
vatel 'om, t .  j .  napr. a. s. Tatrasvit .  V oblasti  POP
striZovyich vldken pokracuje spolupr{ca so 5. p.
ls t rochem Brat is lava.  DalSie v fskumn6 u lohy,  6 i
zalial' iba ndpadV, sa postupne pripravuj0 na rie5enie,
o ktorfch budri hovorit odbornici z ndsho ristavu. Ci
uZ ide o farebn6 koncentr6ty, POP technickf hodvab
a d'alSie. V oblasti viskozovfch vldken ustav vyvinul
azda najviac usi l ia na oZivenie vfskumno-vyivojovej
dinnosti .  Pozornost sa zamerala na modernizdciu
strojov radu KVH pre kontinudlnu vfrobu viskozo-
v6ho textiln6ho hodvdbu, ale aj na rie5enie samotnej
technologie smerom k vySSim rfchlost iam. Zdujem
o tieto stroje vo svete je, o dom svedcia aj rozbeh-
nut6 rokovania s  jednot l iv fmi  zdujemcami.
V sdvislosti s vlirobou viskozov6ho hodvdbu je nutn6
stibeZne s modernizdciou rieSit aj ekologiu pripravy,
v ktorej VUCHV rovnako aktfvne posobi.

Ak ustav disponuje dostatocnfm mozgovym poten-
cidlom a skusenostami v tejto oblasti, potom je nutn6
v tom pokradovat. Preto sme zahdjili rie5enie vfvoja
principi6lne nov6ho kontinudlneho stroja na vfrobu
VS txh s podstatne vy55imi ryichlostami.

Ak som spominal, Ze pre udrZanie chodu r istavu
bolo nevyhnutn6 presmerovanie jeho dinnosti ,  mal
som na mysli aj vytvorenie vyirobnej zloZky, ako
jednej z rozhodujucich v prechodnom obdobi. Tdto
f i lozofia bola a je postavend na vyuZit i  toho 6o bolo
na ustave vybudovan6. Efektfvne sme zuroci l i  dlho-
dob6 poznatky z vyiskumu ci uZ v oblasti farebnyich
koncentrdtov, POP vldken, ale aj d'alSich.
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Samozrejme, Ze do tejto zlolky dinnosti bolo potreb-
n6 investovat tak, aby uveden6 malotondZne vliroby
spiRati  charakter vfrobn6ho procesu. Tdto vl iroba
ndm spolu so strojdrenskou vl irobou pokryva dnes
okolo 60 % vfkonov. Domnievam sa, 2e je to trend
sprdvny, aspofi  na urcit6 obdobie.

Real izacn0 schopnost  ustavu v poslednl ich
2 rokoch moZno charakterizovat zavedenlm vfroby
fi l tracnl ich sviecok pre f i l t rdciu rdznych technickfch
hmot ( laky, farby, oleje a pod.) v a. s. SLZ Hn05ta
a intenzif ikdciou vl iroby netkanfch text i l i i  v a. s.
Tatral'an KeZmarok.

DalSi  dOleZi t f  bod pre oZivenie c innost i  r is tavu
a vyuZitie toho cim tdto organizacia disponuje bolo
zahdjenie budovania sku5obnfctva. Tak fstav zfskal
zaciatkom roku 1993 akreditdciu laboratorif a koncom
roku mu bol  pr iznanf  Statut  Stdtnej  skuSobne
SKTC-1 18. Tfm sa vytvorili technick6 a legislativne
podmienky pre prdcu v tejto oblasti .  Samozrejme aj
tu je potrebn6 pracovat d'alej ci  u2 smerom
k vytvoreniu cert i f ikacn6ho centra, resp. postupnfm
pristrojovfm dobudovanim tohto pracoviska. Sme
totiZ presveddeni, Ze cesta, ktoru sme v skri5obnictve
zacali ,  je sprdvna. Tuto na5u snahu preveri la aj
medzindrodnd komis ia z  Bruselu,  k tord 0stav
nav5tivila a ktord potvrdila, Ze mdme v5etky technic-
k6 prostr iedky a I 'udskf potencidl na to, aby sme sa
presadil i  aj  v tejto oblasti .

Ak analyzujem dotera j5 iu c innost  nstavu
a naznadujem akfm smerom sa uberd resp. bude
uberat, nem6Zem nespomen0t aj naSe nadriaden6
orgdny, predovSetkl im teraj5ie Ministerstvo hospo-
ddrstva SR, ktor6 md mimoriadny zdujem na tom,
aby aj takdto v; iskumna inSti t0cia akou je VUCHV
posobila nad'alej. Preto mi dovolte, aby som prestavi-
telbm tohto rezortu rovnako ako aj Ministerstvu Skol-
stva a vedy a d'alSim Stdtnym orgdnom pod'akoval
za ich skutodnu pomoc, ktord sa prejavuje v roznych
podobdch - od f inandnej pomoci r ie5enia Stdtnych
projektov, a2 po d'alSie aktivity.

Na5ou prvoradou povinnostou je podporovat
domdci trh, t, j. zabezpedovat vfskumn6 rie5enia pre
na5ich domdcich partnerov. Plne plati aj pre vyiskum-
nfch pracovnfkov: nd5 zilkaznik, ndS pdn. Preto naSe
kroky smeruju k tradicnfm partnerom ako s0 a. s.
Chemosvit CHEM, SH, 5. p. Senica, lstrochem, 5. p.
Bratislava, Chemlon, a. s. Humenn6 a k d'alSim ako
napr. a. s. Matador Pfchov, 5. p. Si lon P]and nad
LuZnic i ,  a .  s .  Ch6mia a pod. ,  c i  ZTS Dubnica.
Z textilnlich podnikov by som chcel spomenut aspofi
a. s. Tatrasvit  Svit ,  Hedva Moravskd Tiebovd,
Slovena Zilina, Pratex dadca, 6i Korasan Rajec.
Preto vyuZivam trlto prileZitost k tomu, aby som sa
zdstupcom tyichto pre nds vel 'mi vfznamnfch
podnikov pod'akoval za spoluprdcu doteraj5iu
a verfm, Ze sa v kr6tkej dobe e5te viac zintenzlvni.

Viac ako doteraz je vytvorend spoluprdca so



zahrani6nou obchodnou organizdciou a. s. Petrimex.
Ustav md pomerne dobru spoluprdcu aj s vfskum-
nl imi  inSt i t r ic iami  na Slovensku,  a l fo  napr .  VUP
Prievidza, VUSAPL Nitra ci VUTCH Zil ina. Preru5i l i
sa vfskumnd kontakty s UZCHV eeska Tiebovd. Tu
vSak verim, Ze v krdtkej dobe sa ndjdu tak6 spolocn6
body, ktor6 prispeju k opdtovn6mu vytvoreniu spolu-
prdce.

Rovnako mi dovolte, aby som ocenil  spolupr6cu
s vysokl imi Skolami, predov5etkfm so Slovenskou
technickou univerzitou v Bratislave, konkr6tne
s Katedrou vldken a text i lu, s ktorou nds viaZe
dlhorocnd tradfcia. A 2e tomu je tak aj v sucasnosti ,
svedcf aj znadnf pocet pracovnfkov tejto katedry na
na5ej konferenci i .

Ak spominam spoluprdcu nd5ho ustavu, chcem
zdOrazni ' | ,  Ze sa neustdle snaZime vytvArat spolu-
prdcu so zahranicnfmi partnermi, pretoZe bohat6
skusenosti  z minulosti  tu su, naviac sa vytvdraju
d'alSie moZnosti .

A tak mOZem smelo konStatovat, 2e ustav si
v poslednej dobe vytvori l  predpoklady pre aktivnu
spoluprdcu s n iektor fmi  zahranicnfmi  f i rmami.
Spomeniem len niektor6, ako su f irma Barmag, EMS
Inventa,  Henkel ,  Kawasaki ,  BASF, a le a j  d 'a lS ie.
Skutodne, v poslednej dobe rastie zdujem zahranic-
nfch f i r iem o spoluprdcu s nami.  Od komercnej
spolupr6ce, aZ po vedecko-technickri .  Spoluprdcu
v oblasti vedecko-technickej moZno tieZ charakterizo-
vat cez IWCH LodZ. TITK Rudolstadt a d'alSie.

Vd2ene ddmy, vaZeni pdni,

na5a dne5nd, v poradi uZ XlX. Tatranskd konferen-
cia o chemickfch vldknach sa sudasne kond aj pri
prileZitosti 60. vfrocia zalolenia mesta Svit. V jeho
doteraj5ej historii md rozhodne svoje miesto aj naS
Vfskumn;i [stav chemicklich vldken, ktor17 spolu s
ostatnl imi podnikmi vo Svite ako a. s. Chemosvit
CHEM a a. s. Tatrasvit  prispel k celkov6mu rozvoju
mesta a cel6ho regionu.

Ak som strudne zhodnoti l  doteraj5iu existenciu
a h is tor iu  0stavu,  dovol te  mi ,  aby som osobi tne
pod'akoval tyim, ktori v doterajSom priebehu boli na
jeho 6ele. Spominat casovli risek kaZd6ho z nich by
bolo priliS zdlhav6. lde o predch adzajucich riadite-
I 'ov ustavu Ing.  J6na Mat isa,  Prof .  lng.  Mart ina
Jambricha, DrSc., Ing. Pavla Hrivndka, In.g. lvana
Diacika, DrSc. a lng. Rudolfa Simu, CSc. Dakujem
Vdm za postupn6 budovanie (stavu, ku ktor6mu ste
kaldy z Vds vfznamnou mierou prispeli.

Rovnako mi dovolte pod'akovat v5etkfm pracov-
nikom fstavu, ktord aj napriek neddvnej zlolitq situdcii
na 0stave mu zostali verni a prispeli k jeho doteraj5rm
vfsledkom. Ale aj tlim pracovnfkom, ktori podas celej
jeho doteraj5ej existencie v hom pracovali.

Tolko teda k na5ej historii a vari aj k pritomnosti.
No do d'alej? Kam krdca aj tento vfskumnyi ustav?
M6 Sancu sa opdt dostat na predchadzajuce poz{cie?
Ved' jeho historia je bohatd a plodnd. Bohatd na
real izadn6 vfsledky v na5ich podnikoch. Prakticky
cel6 vldknarenstvo na Slovensku, ale aj v Cechdch
pre5lo cez um a ruky na5ich l'udi. Ludi bohatyich na
vedomosti  a skusenosti .

Casto sa e5te stretdvame s otdzkami, ako je naprf-
klad - e5te stdle Vas je tak vel'a? E5te Zijete? Ma
v6bec zmysel to VaSe trdpenie? Odpoved'z naSej
strany je jasna. Nie je nds uZ tak vel 'a a t i  co zostal i
veri l i ,  Ze opdt bude 6o na r istave vfskumne rie5it .
Ano, Zi jeme. Aj r ie5ime. A hoci sa niekedy trdpime,
verime, Ze sa to zlep5i. A bojovat musime d'alej.
Presviedcat o tom, Ze situdcia je in6. Nie tak, Ze ide
ndm len o peniaze. Sami si musime zarobit a casto
s0 ndm dlZn6 prdve podniky.  Nie len za r ie5enia,  a le
al za konkr6tne vyrobky. Viem, Ze niekto16 z r ieSeni
sa nedodkali  real iz6cie. Aj takf je vfskumnyi Zivot.
Hoci casto to nebolo iba z na5ei viny. Niekedy pocut
aj r ivahu - nado su ndm vyiskumn6 fstavy na
Slovensku? Ved' v5etko sa uZ teraz da kupit.  Aj
technologie. Ano, je to pravda. Ale za akri  cenu?
Netvrdim, Ze v5etko vieme urobit.  Chce to cas. Ale
mnoh6 veci dno. Preto tvrdfm, rad5ej podporovat tu
na5u - Slovensk0 cestu vl iskumu - 4 cez apl iko-
van6 vfskumn6 ustavy.  Ved' ,  ako som naznadi l ,
z{ujem o na5u prdcu je v zahrani6i pomerne znadny.
A tak ndm zostdva do budfcnosti  jasnd predstava.
V5etko zmyslupln6 md zmysel. Teda aj na5a prdca.
Ak bi lancujeme, tvorfme zavery, prognozujeme naj-
bl iZSiu bud0cnost predov5etkfm vl6knarensklTch
fabrfk, potom ndm z toho vychddza: preklen0t
prechodn6 obdobie, hoci I cez malotondZne vliroby.
Ved'recesia vo vldknarenstve u nds pomaly konci.
Pripravit programy, ktor6 pre podniky budri zauj[-
mav6. Od inovdcie, cez modernizdciu, aZ po roz5iro-
vanie sort imentu vldken. S[beZne s tfm r ie5it  eko-
logiu. 4 hlavn6 body, ktor6 ak sa podrobne rozpracu-
j0, potom sme optimist i .

Ddmy a pani,

zdrovei mi dovol'te Vds v5etklich tu srdedne privf-
ta t .  Od zdstupcov zahranidnfch f i r iem z EMS
lnventa, zFITK Rudolstadt, Texti ln6ho r istavu OTF
Vieden, z IWCH LodZ a2 po zdstupcov zo Sti lonu
Gorzow a z Kyjevsk6ho in5titdtu.

Rovnako srdedne vitam zdstupcov ceskfch
podnikov - z UZCHV Ceskd Tiebovd, z Hedvy
Moravskd Tiebov6, ci z Kordfurne Velkd nad Velickou
a Fezka Strakonice.

Vitajte priatelia aj zo slovenskych podnikov ci u2
z a.  s .  Chemosvi t  CHEM Svi t ,  zo SH, 5.  p .  Senica,
5. p. lstrochem Bratislav?, d.s. Slovnaft Bratislava,
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Sloveny Zalina, d'aJej zo s. r. o VUTCH-Chemitex
Zil ina, zo 5. p. VUP Prievidza, z a. s. Chempik,
Sfovenskej technickej univerzity a SAV Bratislava.

Vitajte v5etci, bfvalf r iaditelia a t i, ktorfch som
nespomenul. Tatransk6 konf erencie boli vZdy

miestom a pri leZitostou aj k nadviazaniu novl ich
pracovnfch i osobnfch kontaktov. K tomu s0 Vdm
v5etci pracovnici ustavu plne k dispozlci i .

ESte raz, vitajte v5etci u nas, v naSom mestedku
pod Tatrami.

zo zAHRANteruvCn ensoPtsov

Projekt ES ,,Farbenie s prirodnl imi farbivami"
Melliand Textilberichte, TS, 1994, c. 4, s. 250

Pestovanie a pouZfvanie rastlin, ktoryich vyitaZky sa
pouZivaj0 na farbenie, md v Durinsku uZ dlh0 tradi-
ciu. Zaliatkom tohto storodia bol v5ak zaznamena-
nf fpadok pestovania a zastavenie vliskumu zame-
ran6ho na roz5irenie moZnosti  pouZfvania tyichto
rastl fn. V sIcasnosti  je priemysel text i ln6ho zo-
Slachtovania doraz viac konfrontovanli s dopytmi tf-
kajfcimi sa pouZivania prirodnfch farbiv. Pritom pro-
bl6my pri  ich apl ikdci i  spOsobujrt ,  2e sa 6asto pouZi-
vaju receptury a postupy z obdobia alchl imie, ktor6
boli  vycltan6 v staryich knihdch. Vfskumnf ustav
texti lnl i  Thueringen Votgland - TITV sa zaoberd
vliskumom prfslu5nfch farbiv a vyvfja postupy pre pri-
rodn6 farbivd, ktor6 zodpovedaju sucasn6mu stavu
techniky a technologie ako aj poZiadavkAm zo stra-
ny ekonomov a ekologov.

Akreditovan6 sku5obna pre text i l  v Saskom
vfskumnom ustave text i lnom
Melliand Textilberichte, TS, 1994, c. 4, s. 250

Texti lnd sku5obna Sask6ho vfskumn6ho ustavu
texti ln6ho v Chemnitzi je v prevddzke uZ vy5e roka
a zfskala akreditdciu ako nezdvisle sku5obn6 labo-
ratorium na zdklade DIN EN 4500. Dal5i rozvoj sk0-
Sobne je moZnli vd'aka podpore Sask6ho Stdtneho
ministerstva hospoddrstva a prdce. Predpokladd sa,
Ze v najbliZ5ej dobe dOjde k roz5freniu akreditdcie aj
na skri5obn6 postupy pre oblasf geotextfli i a tech-
nickyich textili i (napr. pre pouZitie geotextili i v ochra-
ne Zivotn6ho prostredia, pre deponovanie a l ikvid6-
ciu Skodlivfn). Vytvdrajti sa tieZ predpoklady pre je-
ho schvdlenie ako cert i f ikacn6ho miesta na udelb-
vanie znadky CE v zdkonom stanovenej oblasti, ako
extern6ho pracoviska pre meranie Skodlivin vo vzdu-
chu, pre sku5ky v rdmci projektu ,,Vlnena pedat"
a ako pracoviska pre udelbvanie znadky,,Znadka pre
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textl l ie odskriSane na Skodliviny" (M. S. T.) a , ,Zna6-
ka pre text i l ie Setr iace Zivotn6 prostredie".

Rozmanit6 moZnosti  pletacej techniky Malimo
Melliand Textilberichte, TS, 1994, c. 4, s. 286-290

CtenoX je pokradovanfm rozs iahleho pr ispevku
z predchddzajuceho cisla a je venovany technikdm
Malimo, u ktorfch sribory nit i  tvoria preva2n0 alebo
jedinI zlolku text i ln6ho vl irobku. Pri tom treba rozl i-
Sovat medzi dvomi skupinami postupov. Pri  prvej
z nich sa pouZiva nosnyi materidl ( techniky Malipol
a Schusspol),  pri  druhej sa pracuje bez neho. Obe
skupiny postupov sri  v cldnku podrobne popfsan6
s uvedenim vfhod i  nevyihod ako aj vlastnosti  f i -
ndlnych vyirobkov a moZnosti  ich pouZit ia. Uveden6
s[ aj priklady pouZitia rOznych nitf na vyirobu preple-
tov (uhl ikov6, sklenen6 atd'.)  .  ZAver cldnku je veno-
vanf postupom, pri  ktor; ich sa technikou prepl ieta-
nia spracuva uZ hotovf ploSnf f tvar (postupy Fino-
fur, Voltex atd'.) .  U postupu Florofol sa plo5nl i  0tvar
(v podstate folia) spracuva na prepletacom stroji ako
pozdlZne a priecne orientovana zlo1ka. Ako vdzbo-
v6 nite prichddzajf do fvahy o. i .  aj  fol iove nite.

Automatick6 farbiarske laboratorium Aladys
pracuje
Melliand Textilberichte, TS, 1994, c. 4, s. 294
. Firma Ciba-Geigy AG investovala 6 mil .  SFr. do

pl noautomati ck6ho robotizovan 6h o f arbiaceho labora-
toria oznacovan6ho ako Aladys (Automated Labora-
tory Dyeing System), ktor6 bolo 1 .12. 1993 v Bazi lej i
predstaven6 odbornej tlaci a ktor6 zadalo svoju cinnost
1 . 1 . 1994. Syst6m Aladys je koncipovanyi na farbe-
nie tkanin a pletenin vytahovaclm sposobom a je
skon5truovan;i podla kritdrif ClM. Jeho kapacita je di-
menzovand na 250 vyfarbeni/den llZhodrn/pri troj-
clennej obsluhe. Na zdklade obr6zku je predstaveny
projekt, ktorf bol realizovanf v spolupr6ci s Demau-



rex R + MS. A., Romanel (1 2 PC,300 mikroproceso-
rov, 16 robotov). Pracovnli proces pozostdva v podsta-
te zo 4 pracovnfch operdcii: prlprava textiln6ho ma-
teridlu, prlprava farbiaceho k(pelh, farbenie, dokonco-
vacie prdce. Aladys vykazuje mimoriadne vysokti
reprodukovatel'nost. Systematick6 kontroln6 vyfarbe-
nie so zistovanim strednej hodnoty nie sri potrebn6.

Rfchly postup stanovenia neionovfch tenzidov
na tkanin6ch metodou chromatografie na tenkej
vrstve
Mell iand Texti lberichte,75,1994, c. 4, s. 31 1-312

Nlzkoetoxylovan6 mastn6 alkoholy hraj0 vzhl'adom
na lep5iu 0cinnost pri  nfzkych teplotdch stdle dOle-
Zitej5iu r i lohu v technike distenia. Ked'Ze sa vyzna-
cuj0 vfraznou hydrofobiou, s0 na text i l idch omnoho
si lnej5ie adsorbovan6 a omnoho pomal5ie prebieha
ich desorpcia, neZ je tomu u mastnych vysokoeto-
xylovanlich alkoholov, takZe ani po viacndsobnom
prepldchnuti  sa uplne neodstr6nia. Na r ie5enie tohto
probl6mu sa musia minimalizovat mnoZstvd tenzi-
dov adsorbovanlich na tkanine. Pre tento fcel md
vel'k;i vyiznam ryichly test stanovenia adsorbovanfch
neionovfch tenzidov pre rut innu kontrolu procesu
a kval i ty. Vhodnou kombindciou dvoch postupov do
jedn6ho testu zalo2en6ho na chromatografii na tenkej
vrstve je moZn6 dokazal v metanolovfch extraktoch
tkanfn v5etky zlolky. Koncentrdciu neionovlich tenzi-
dov moZno urc i t  v izu6lnym porovnanfm s refe-
rendnou vzorkou.

7a a prot i  ekologick6mu oznadeniu , ,Eko label"
z  hum6nno-ekologick6ho h ladiska
Textilveredlung,29, 1994, c. 4, s. 80-86

Textilne odvetvie u2 dlh5iu dobu intenzivne pracuje
na vfvoji novych Standardov a znadiek kvality. Nie
je to len dosledok kri t iky organizdci i  spotrebitel 'ov
a novindrov tfkajucej sa pouZfvania chemikdlif ohro-
zujucich zdravie a Zivotn6 prostredie pri textilnej v17-
robe, ale aj snahy mnohfch podnikov vykonat viac
pre Zivotn6 prostredie a ochranu zdravia. Prib0da-
juci pocet ekologickfch oznadeni vyvolal scasti prud-
k6 diskusie pre alebo proti takyimto znadkdm. Dopyt
po vdc5om mnoZstue informdcif pre spotrebitel'ov, za-
konn6 poZiadavky a v neposlednom rade objektivny
ndrast ekologickfch 5k0d hovoria za ekologick6
oznadenia, zmdtok medzi spotebitel 'mi, rozpaky na
strane obchodu ako aj otdzky tfkaj0ce sa sku-
Sobnyich met6d hovoria proti ich pouZivaniu. V 6ldn-
ku s0 prehl 'adne predstaven6 ekologicke znacky
a diskutuje sa o mnohlich otvorenfch otdzkach v ob-
lasti sku5obnfctva, ale aj ekologickom zhodnotenf.

Jednotn6 europske oznadenie pre text i l ie
Textilveredlung,29, 1994, c. 4, s. 101

Eko-Tex aZdrulenie nositelbv M. S. T. sa dohod-
l i  na spolodnom postupe. V budfcnosti  md f iremne

neutrdlna znadka poskytn[t spotrebitelbvi pri  ndku-
pe text i l i i  a odevov zdruku, 2e vyrobky vybaven6
tl imto znakom neobsahuj0 Ziadne ldtky, ktor6 by
po5kodzovali I'udske zdravie. Clenovia Zdrulenia pre
texti l ie nezdvadn6 pre Zivotn6 prostredie a spotre-
bitela sa rozhodli, 2e sa ich zdruZenie pripoji k Medzi-
ndrodn6mu spolocenstvu pre v fskum a sku5anie
v oblasti  text i lnej ekologie (EKO-TEX). T; im sa vy-
hovelo snahdm vytvori t  jednotnf europsku znadku
a urobit koniec neprehl 'adn6mu mnoZstvu jednotl i-
vfch znaciek. Nosnou organizdciou spolo6ne pouZi-
vanej znadky je Medzindrodn6 spolocenstvo Eko-
Tex, v ktor6ho gr6miach bude zdrulenie pOsobit
v oblasti textfli i nezdvadnyich pre Zivotn6 prostredie
a spotrebitel 'a. Spotrebitel ' t1im pod jednou znadkou
ziska istotu, 2e zakupen6 textflie a odevn6 vfrobky
su nezdvadn6.

Novf syst6m na kontrolu zvy5kovfch l6tok
Textilveredlung, 29, 1994, c. 4, s. 110

Firma Habotex-Consul t ing pr iv ied la na t rh pod
nAzvom ,,Morapex" novy, patentovanli  syst6m na
charakterizovanie, evidenciu a kontrolu vn0tornej si-
tudcie textilnlich materidlov ak6hokolVek druhu. Novd
pracovnd pomOcka pre laboratorium a prevddzku je
charakterizovan'f  nasledujucimi vlastnostami: -
moZnost mobiln6ho nasadenia prfstroja, napr. u po-
hybujucich sa pruhov tovaru pri tryskovyich farbia-
cich strojoch, jigroch, vaniach s vijdkom atd', tak v su-
chom ako aj mokrom stave; - r l ichla, jednoduchd
a bezpecnd manipuldcia s aZ 50 vzorkami za hodi-
nu; - skumanie sa vykondva len s cca 4 ml extraktu
v skfmavke. ,,Morapex" vyrazne zniluje pracnost
v laboratoriu iv prevddzke a predstavuje doplnok
k technike Chemocon f i rmy Mahlo.

Nov6 t ienenie miestnosti  pokovovanlimi text i l ia-
m i
Melliand Textilberichte, TS, 1994, d. 5, s. 368-373

Pre pokovovanie je potrebnf substrdt, ktoryi m6
dobru pril 'navost ku nanesenej kovovej vrstve. Pri-
rodn6 vldkna s0 pre svoju schopnost pri j imat vel 'k6
mnoZstvo vody, cfm doch6dza k ich napudiavaniu,
pre tento 0cel nevhodn6. Do fvahy pripadaj0 synte-
t ick6 vldkna ako st i  PAD, PES, POP. Mechanick6
hodnoty tfchto troch skupfn vldken s0 porovnatel'n6.
DoleZita je v5ak ich povrchovd Struktura. V tomto
ohlade ma PAD velk6 prednosti. Specialnou chemic-
kou metodou je moZn6 v jednej pracovnej operdci i
naniest na PAD rovnomernu 0,5 a2 0,7 mikrometrov
hrubf vrstvu striebra. Pri tom sa postriebri kaZde jed-
notliv6 vldkno v tkanine, a to aj pri vel'mi pevnej tkec-
skej vdzbe. To plat( aj pre runa. Uveden6 s0 r6zne
postupy povrstvovania, pouZit6 materi6ly, parametre
a aplikacn6 moZnosti pokovovanfch textili i (ochra-
na l'ud[, zvierat, ochrana pred Ziarenim po6itadov
ardznych pristrojov, pouZitie v bankdch ai.).
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Pouii t ie recyklovan6ho polyamidu na vfrobu
tavnfch lepidiel
Mell iand Texti lberichte,75,1994, c. 5, s. 381

Ako alternativne r ie5enie k doposial '  zndmym
postupom spracovania PAD odpadov sa ponukaroz-
klad molekul polym6ru na men5ie retazce, ktor6 sa
daju pouZit ako nizkomolekuldrne latky na ndslednI
tvorbu polym6rov urcenfch na vfrobu produktov
s neznfZenou kval i tou. Pre tento 0cel sa rozkladal i
odpadov6 materi6ly z PAD 6 a PAD 6.6 (odpad pri
zvldkiovan[, filamentov]i odpad z cievok, regranul6t
v tavenine, pridom vznikl i  reaktivne ol igomidy so zni-
Zenfm podtom koncovfch karboxylovfch skupin.
Tieto reagovali  v ndslednom kondenza6nom proce-
se s alyfat ickfmi diaminmi na produkty so strednou
mofovou hmotnostou od 6 000 do 7 000 a oblasta-
mi tavenia 100 aZ 140 'C. Po d'alSom beZnom spra-
covani sa zfskali prd5kovit6 polyamidov6 tavn6 le-
pidl6, ktorl ich vlastnosti  s0 porovnatel 'n6 s beZne
obchodne dostupnfmi lepidlami, av5ak ich vl iroba je
hospoddrnejSia.

Farbenie z nadkritick6ho CO, - st6losti vy-
farbeni
Melliand Textilberichte, TS, 1994, c. 5, s. 388-391

Nadkritickli CO2 pri tlakoch okolo 200 a2 300 ba-
rov a telotdch nad 31 'C predstavuje podla viace-
rfch lniskumov vynikajfice farbiace m6dium na farbe-
nie syntetickfch vldken. V tomto farbiacom syst6me
moZno farbit  syntet ick6 vldkna ako PES alebo PAD
disperznyimi farbivami v nevodnom prostredi pri  vy-
sokej rovnomernosti vyfarbenia a krdtkych farbiacich
dasoch. Tento farbiaci syst6m umoZiuje pruZn;i spO-
sob prdce a podmienuje ekonomick6 prednosti  ako
je vynechanie redukcn6ho dodatodn6ho prania. St-
6asne poskytuje aj ekologick6 vfhody. V prdci sri po-
pfsan6 modelov6 vyfarbenia, ktor6 odr62aju vlastnos-
t i  (napr .  egal i tu)  vyfarbeni  ako a j  ich tendencn[
moZnos{ ovplyvnenia variadnl imi moZnostami pri
nadkrit ickfch farbiacich experimentoch.

Du Pont predstavuje novu gener6ciu nosnfch
materi6lov pre koberce pouiivane v automobilo-
vom priemysle
Melliand Textilberichte, T5, 1994, c. 5, s. 342

TYPAR CONTOUR je novd skupina nosnyich ma-
teri6lov pre koberce zo 100 %-n6ho POP, ktorl ich
vlastnosti su prispOsoben6 Speci6lnym poZiadavkdm
automobilov6ho priemyslu. Vyznadujr i  sa pre-
dov5etkfm vel'mi dobrou tvarovatel'nostou. Pritom s0
mimoriadne odoln6 vodi pretrhu a netvoria zithyby.
Aj vo vztahu k regenerdci( a fspore vyirobnfch ndkla-
dov ponfkajf  nov6 v; irobky zauj imav6 moZnosti .
Specidlne oblasti  pouZit ia su napr. tvarovan6 kober-
ce, potahy batoZinovlich priestorov, obloZenia vn0-
tornyich priestorov, autosedad16 a rohoZe. Vfrobky
Typar Contour sa dajf spracuvat s kobercovl imi
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vldknami ak6hokolVek druhu (polyamid, polypropy-
l6n alebo PES) a v5etkyimi beZn;imi vfrobnfmi
postupmi. Su recyklovatel'ne a dajti sa bez probl6-
mov integrovat do programu opdtovn6ho pouZitia v5i-
vanfch kobercovlich materidlov.

Novinky v oblasti  mokr6ho zo5l 'achtovania
pletenin
Melliand Textilberichte, TS, 1994, c. 5, s. 41 2-419

Pre podnik text i ln6ho zo5l 'achtovania s primerane
vel 'k1imi vfrobnfmi kapacitami je najmd z d6vodu
hospoddrnosti nevyhnutn6 prevddzkovat mokr6 pro-
cesy polokontinu6lnym alebo kontinudlnym sposo-
bom. Medzi tieto procesy patri predov5etkfm pra-
nie, vyvdranie, bielenie ldtok ako aj farbiace postu-
py a vypieranie vybielen6ho, resp. vyfarben6ho to-
varu pr i  pouZi t i  metody s odleZan[m za studena.
V srivislost i  s veden[m procesu treba rozl iSovat
medzi tkaninami a pleteninami, pricom pleteniny sa
vyrdbaju v tvare hadice alebo 5irok6ho tovaru. V5etky
tieto ldtky sa v zdvislosti od kvality, vdzby a zloLe-
n ia v ldken sprac0vaju za Si roka a lebo vo forme
povrazca. V 6ldnku sri uveden6 poZiadavky klade-
n6 textilnymi zo5l'achtovacimi podnikmi na tieto spra-
covatelsk6 postupy, technologie, nov6 biel iace za-
riadenia, sprdvanie sa pletenin v mokrom zo5l'achto-
v a n i a p r i k l a d y z p r a x e .

V6kuov6 extrakcia - metoda zni2enia spotreby
vody a energie pri  zo5l 'achtbvacich procesoch
Melliand Textilberichte,75,1994, d. 5, s. 420-422

Pokusy s odvodhovanim texti lnych tkanin vykona-
n6 v Texti lnom inSti t0te v LodZi dokdzali ,  2e pouli-
t lm vdkuovej extrakcie pred suSenim je moZn6 do-
siahnut enormn6 rispory energie. Cielom prdce bo-
lo preskrimat 0cinok vdkuovej extrakcie na odstrd-
nenie unifikovanlich farblv z bavlny a bavlny/PES po-
cas kont inudlneho prania.  Pokusy sa uskutocni l i
v pracom agregdte so Styrmi oddielmi, zktorychkal-
dy bol  opatrenf  odsdvacou Strb inou.  V6kuova
extrakcia ddva lep5ie vyisledky pri  odstraiovanI uni-
fikovanlich hydrolyzovanych reaktlvnych farbiv z ba-
vlny a ba/PES. S[casne predstavuje najlepSie rie5e-
nie na zlep5enie st6lost i  vyfarbeni sftych odtieiov,
u ktorlich je odstrdnenie unifikovanfch farblv proble-
matick6 a zniluje potrebnf podet praclch oddielov
v kontinudlnom prani u t fchto vyfarbeni a potlaci.

Bezformaldehydov6 polym6rna disperzia na
vfrobu kompostovatel'nfch run
Melliand Textilberichte,75,1994, c. 5, s. 429-430

Vzhl 'adom na vzrastajuce probl6my s odpadom je
l ikviddcia odpadov z run kompostovan[m zvldSt
atraktivnou metodou. Ak sa pod ,,kompostova-
te l 'nostou"  rozumie,  2e r0no sa moZe z l ikv idovat
v beZnlich komundlnych kompostovacich zariade-
niach, vyZaduje to takmer uplne a rychle zhnit ie r0-



na. Ak by sa vyskytl i  mikroskopick6 zvySky, nesmu
v Ziadnom pripade znamenat toxikologick6 ohroze-
nie. Pri  zohladnenf t l ichto poZiadaviek bola vyvinutd
akryldtova disperzia Acronal DS 2331 x urdend na
cielenI vyrobu kompostovatel'nych celulozovyich run.
R[no s touto disperziou, ktord neobsahuje formalde-
hyd, sa okrem kompostovatel 'nosti  vyznacuje dob-
rfmi [Zitkovlimi vlastnostami (napr. vysokd pevnost
za sucha i  za mokra) a makkyim ohmatom. Vycha-
dzaj0c z disperzie Acronal 2331 x sa v sfcasnosti
vyvijaju d'alSie typy disperzii pre kompostovatel'nti r[-
na s modif ikovanyim profi lom vlastnosti .

Meranie zvyikovej vlhkosti  na pohybujucich sa
pruhoch tovaru z priadzi z prirodnfch a chemic-
kfch vl6ken
ITB Veredlung,40,1994,  c .  4 ,  s .  65-66

Firma Pleva GmbH ponfka pod oznacenim RR1
pristroj,  ktorf meria zvy5kovri vlhkost na pohybuju-
cich sa pruhoch tovaru, napr. po suSicke, napina-
com rdme alebo pred fuldrom. Pri tom sa pouZiva
princlp merania elektr ick6ho odporu. Meraci rozsah
je napr. u bavlnenl ich materidlov 1-15. Okrem ob-
last i  kondicionovanej vlhkosti ,  ktor0 sa v podnikoch
obvykle snaZia dosiahnut  pr i  suSeni ,  mOZe tento
pristroj merat aj podstatne niZ5ie obsahy vlhkosti ,
neZ to bolo doposial 'moZn6. Pri  malyich obsahoch
zvy5kovej vlhkosti sa vyskytujri elektrostatick6 vf-
boje,  k tor6 vedu ku zmene e lekt r ick6ho odporu,
a tfm k chybnyim vyisledkom merania. Prlstroj je vy-
bavenf vybi jacim zariadenim, ktor6 kompenzuje
elektrostatick6 ndboje, takZe nedochddza ku skreslb-
vaniu nameranfch hodnot.

Novinky u membr6novfch materi6lov pre lahk6
stavby
Melliand Textilbeilchte,75,1994, c. 6, s. 474-477

Membrdnov6 materidly predstavuju pre f irmy
zaoberaluce sa povrstvovanfm doleZitf trhovf poten-
cial.  Stale ndrodnejSie poZiadavky f inalnych spotre-
bitel'ov na vlirobok pokial' ide o Zivotnost a estetiku
s[ hnacim motorom pre d'alSf 4iskum a vfvoj v tejto
oblasti. V cldnku je venovand pozornost najmd vlast-
nostiam lakovanfch povrchov na membrdnovfch ma-
teridloch (akryldtov6 polym6ry) ako aj metodam ich
analyt iky. Vel 'mi tenkd ochrannd vrstva md mimo-
riadny vyznam, pretoZe napr. pri zvarovfch Svoch
pOsobf vyi ludne ako spojovaci prostr iedok dvoch
membrdnovfch materidlov. V zdvere cldnku je
predstavenli membrdnovf materidl, ktorli obsahuje
ako nosid povrstvenia aramidovu tkaninu, a t l im
splna poZiadavky protipoZiarnej ochrany.

Farbenie vlny upravovanej plazmou
Mell iand Texti lberichte,75,1994, d. 6, s. 506-512

Doposial' zverejnen6 vfskumy fcinku predbeZn6-
ho spracovania plazmou na farbiarske vlastnosti vl-

ny sa vztahujfr takmer vf lucne na farbenie kysl l imi
farbivami. Vzhl 'adom na rastucu problematiku Zivot-
n6ho prost redia pr i  farbeni  reakt ivnymi  farb ivami
a farbivami obsahujucimi ta2k6 kovy sa sk0malo
sprdvanie sa vlny predbeZne upravenej plazmou pri
farbeni t fmito skupinami farbfv za podmienok beZ-
nfch v praxi.  Ak by sa vysledky, ziskane v labora-
tornom meradle potvrdi l i  aj  v praktickl ich podmien-
kach, znamenalo by to pre farbenie vlny:
-  lepSie vyuZi t ie  ex is tu juceho st ro joveho parku

skrdten[m farbiacich casov;
- fsporu u cist iciek odpadovfch vOd ako aj

moZnost recykldcie odpadovyich vOd;
- 0sporu ndkladov znftenim mnoZstiev farbiv a po-

mocnfch prostr iedkov;
- zlep5enie trhovfch vyhl iadok ekologickfm vede-

nim procesu.

Sk0manie povrstvenia PES tkanin v iny lch lor i -
dovfmi  kopolym6rmi
Mell iand Texti lberichte,75,1994, c. 6, s. 517-519

Pri vlirobe povrstvenfch technicklich textili i sa ako
ochrana pre text i lnf podkladovu ldtku pouZiva v 6o-
raz vddSom rozsahu PVC vzhl'adom na jeho vlast-
nosti ,  ktor6 ho predurcujr i  na technick6 apl ikdcie.
U nosicov z chemickl ich vldknin existuje v5ak pro-
bl6m nedgstatocnej adh6zie povrstvenia. Na zlepSe-
nie adh6zie tyzikdlno-chemickfmi si lami sa v su-
casnosti  pouZivaju r0zne syst6my adh6znych
prostriedkov, ktor6 s0 casto ekologicky problematic-
k6. Tieto prostriedky sri viid5inou na bAze diizokya-
ndtov s polyesterol igom6rmi obsahuj0cimi hydroxy-
lov6 skupiny v organickl ich rozpu5tadldch. Len md-
lokedy sa pouZivaju bezrozpriStadlov6 zosietovacie
syst6my. V predloZenej prdci s[ predstaven6 vfsled-
ky zdkladn6ho vyiskumu pouZit ia vinylchloridovfch
polym6rov s PVC ako povrstvovacim prostriedkom
pre text i lnyi nosnl i  materidl.

Jetprint ing - nov6 technika pre text i lnu t lac
Mel l iand Text i lber ichte,  75,1994,  c .  6 ,  s .  520

Na rlichlu vlirobu stdlofarebnlich vzorov na textil-
nyich plo5nfch utvaroch vyvinula f i rma Stock
Csceerns B. V. zariadenie TruColor Jetprinter 2500
(TCP 2500). Tfmto agregdtom moZno nahradit ku-
ponovli tla6iarensky stroj. TCP 2500 pracuje na prin-
cipe kontinudlnej technologie prfdenia podl'a Hertza.
Pre pouZitie tejto technologie bola vyvinutd Specidlna
tryska pre textiln6 farbiv6 ako aj potrebnf software.
Pristroj bol vyvinutf predov5etkyim preto, aby posky-
tol textilnfm tlaciarenskym podnikom moZnost ryichlej
vfroby vysoko kvalitnyich vzorov. Je v5ak vhodnf aj
pre mal6 mnoZstv6 materi6lu, napr. na vlirobu exklu-
zivnych kravat alebo Sdlov. PredbeZne upraven6
substrdty a Specidlne farbivA zarudujti vysoku kvali-
tu exkluzlvnych produktov, ktord bola eSte doneddv-
na nemysli tel 'nd.
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Povrstven6 textilie na vlirobu air bagov
Journal of Coated Fabrics,23,1993, July, s. 14-17

Air bagy, montovan6 do vozidiel na ochranu vodi-
ca a spolujazdca pri havdriach, sa vyrdbaju vac5i-
nou z PAD 66 v rozmedzJ 200-235 dtex. Materidl
musi byt vzduchotesnyi. V USA sa textf l ie na air ba-
gy s hmotnostou cca 250 g m-2 povrstvujf zmesou
syntetick6ho kauduku, obsahujr icou rozpti5tadlo.
Druhou alternativou je pouZitie nepovrstvenfch textfli i
s hustou Strukturou, ktor6 sa e5te zraZa Specidlnou
0pravou. Eur6pske air bagy s kapacitou 35 | pre vo-
dica sa vyrabaju z lahkfch tkanin (150 g m-'),  ktor6
sa jedno- alebo obojstranne povrstvuju silikonovlim
elastom6rom (70 g m-t).  Zmes neobsahuje
rozpuStadlo, a preto postup nezataZuje Zivotn6
prostredie.

Povrstvovanie text i l i i  a run pre technick6
aplik6cie vyt l66anim
Journal of Coated Fabrics,23,1993, July, s. 18-29

Holandskd f irma Van Besouw BV Kunststoffen sa
Specializuje na povrstvovanie textili i vytldcanim. Ako
substrdt pouZfva PE runa, PES texti l ie s vysokou
pevnostou v tahu, PP v5ivan6 autokoberce a ine ma-
teridly. S r6znou kombindciou textili l a povrstvenivy-
rdba Sirokyi sort iment lamindtov pre technick6 apl i-
kdcie (stre5n6 krytiny, vfstelky ekologicklich stavieb,
kontajnerov, izoldcie do automobilov a pod.). Sku5ky
potvrdi l i ,  Ze sfdrZnost jednotl ivyich vrst iev je vel 'mi
dobrd a vyhovuje poZiadavkdm stanovenfm norma-
mi. Vzorky materidlov f irmy Van Besouw dobre ob-
stali aj pri sku5kach rozmerovej stdlosti.

Akryl6tov6 polym6ry pre 90. roky a XXl. storo-
c ie
Journal of Coated Fabrics,23,1993, July, s. 46-53

Opatrenia, prijat6 na ochranu Zivotn6ho prostredia,
nutia vyrobcov povrstvenfch textili i volit optim6lne
alternatfvy receptur a hl'adat ndhrady nevyhovuj0cich
chemikdl i f .  Mnoh6 chemick6 koncerny sa dnes
orientujr i  na vfrobu nezosietenfch polym6rov alebo
polym6rov s takfm mechanizmom zosietenia, ktor6
neohrozuje Zivotn6 prostredie. Viacer6 firmy uspe5ne
vyrie5i l i  el imin6ciu formaldehydovfch emisi i  z akry-
latovfch polym6rov bez zhor5enia IZitkovfch vlast-
nostf, dasto v5ak za cenu zvli5enia ndkladov. Trend
v povrstvovacich receptfrach je moZne zhrnut nasle-
dovne: zni2enie podtu zloliek zmesi, pouZitie uni-
verzdlnej5ich chemikdlif, vyhicenie toxickfch latok
alebo ich ndhrada, rie5enie odbtiratel'nosti a recirku-
ldcie.

Hydrofi ln6 uret6ny pre text i l ie
Journal of Coated Fabrics,23,1993, July, s. 54-66

eoraz viac Ziadan6 priedy5n6 a zdroven neprie-
pustn6 textilie sa povrstvuju hydrofiln5imi uretdnovfmi
alebo kopolyestero4imi polym6rmi, nand5ajr l  sa na
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ne uret6nov6 mikroporovit6 povrstvenia alebo ten-
k6 vrstvy expandovan6ho PTFE. Firma Raff i  and
Swanson vyrdba a apl ikuje hydrofi lnl i  syst6m
Comfortex. Vlirobok md sendvicovri Strukt0ru. Na po-
lym6r, tvoriaci strednI vrstvu, sa laminuje z jednei
strany tkanina a z druhej pletenina. Materidl sa pouZf-
va na vfrobu Sportovfch, vojenskyich a ochrannfch
odevov, v zdravotnlctve i  v priemysle.

RecirkulAcia a l ikvid6cia technickl ich text i l i i
Journal  o f  Coated Fabr ics,  23,  1993,  October ,
s .  105-123

V uvode rozsiahleho cldnku je definovanf pojem
recirkuldcia a popisanli jej vplyv na Zivotn6 prostre-
die. MoZnosti  regenerdcie technickfch text i l i i  sr i  do-
kumentovan6 na prikladoch z praxe f irmy Akzo
(bezpecnostn6 pdsy a air bagy z automobilov, auto-
plachty a pod.). Podrobnej5ie s( popisan6 moZnosti
depolym erizAcie PAO a recirkuldcie PES texti l i i
povrstvenfch PVC. Uvddzajf sa vfsledky skri5ok se-
par6cie povrstvenI a pulveriz6,cie ndnosovanlich
tech n icklich textil i f .

Priemyseln6 procesy povrstvovania a lamin6-
cie, ich vfhody a nevfhody
Journal  o f  Coated Fabr ics,  23,  1993,  October ,
s ,  124-130

Autor podrobne rozoberd prednosti  a nedostatky
procesov, u ktorlich sa povrstvenie nand5a na sub-
strdt a aZ potom sa upravuje hrfbka ndnosu (rakla,
povrstvovanie so Zmfkacfm valcom), procesov u kto-
rlich sa na substrdt nand5a vopred stanoven6 mnoZ-
stvo povrstvovacej zmesi (povrstvenie vytldcanim,
nand5acim valcom, hlbkotla6ou, sprayom, povrstvo-
vanie s protibeZnym povrstvovacim valcom), proce-
sov, u kto4ich sa substrdt impregnuje a potom sa od-
stranuje prebytocn6 mnoZstvo povrstvovacej latky.
Podobne s[ zhodnoten6 technologie lamindcie za su-
cha, za mokra, za tepla a tlaku. Uvadzaju sa typy
povrstvovanlTch substr6tov a posudzuju sa zakladnf
parametre povrstvenfch vlirobkov.

Texti l ie, ktor6 povrstvenim oxidom zinocnatfm
(ZnO) ziskavaju antibakteri6lne a dezodoradn6
vlastnosti ,  ako aj schopnost absorbovaf ultraf ia-
lov6 i iarenie
Journal  o f  Coated Fabr ics,  23,  1993,  October ,
s .  150-164

ZnO japonskej  f i rmy Sumitomo Cement  Co.  vo
forme mikrojemnfch ciastociek je viacucelovf
prost r iedok s ant ibakter id lnymi  a dezodoracnfmi
vlastnostami, ako aj schopnostou absorbovat ultra-
fialov6 Ziarenie. Rovnak6 vlastnosti ziskavaju aj texti-
l ie a fol ie povrstven6 tyimto pripravkom, navy5e
povrstvenia su trvanliv6, priesvitn6 a zdravotne ne-
zAvadn6. ZnO sa pouZiva vo forme disperzii, kde
rozpri5{adlom je bud'voda alebo tolu6n. Su vhodn6



na upravu netkanlich textilif, agrotextili i, obalovlich
materidlov, tieniacich okennych Laluzii a pod.

Du Pont vyvi ja novl i  antimikrobi6lny vfrobok.
ATl, Marec 1994, FW 8

Pre potravindrsky sektor Du Pont vyvinula ut ierky
s trvanlivou upravou s predlZenou Zivotnostou. VyuZf-
vaju sa pri tom charakterist ick6 vlastnosti  zloZky
Microban Addit ive ,,8". Tento polym6rny ochrannli
prostriedok je Siroko spektrdlne dinidlo, ktor6 reaguje
na zvy5ujuci sa vliskyt bakt6rif napr. bakt6rie E. coli
a Salmonella. Je integrdlnou sucastou vldkenn6ho
syst6mu utierky. Utierky obsahuju materidl Sontara
od fy Du Pont, ktoryi od r.  1973 sa pouZfva v medi-
cinskom odevnom sektore pre utierky, obvdzy a pod.

Stredobodom zSujmu su mikrovl ikna od f irmy
Du Pont
ATl, Mej 1994, s. FW 4-FW 5, 20

Pojedndva sa o mikrovldkne Micromattique TM vy-
v inutom a vyrdbanom f i rmou Du Pont  (z6vod
Burlington Klopman Fabrics v Severnej Karolfne). Na
trh bolo uveden6 v roku 1990 ako prv6 domdce
mikrovl6kno so Sirokfm rozsahom pouZitia pre hlad-
k6 trvanliv6 priadze, a to v kategoridch ndrocnfch
odevov, trvanliv6ho o5atenia a panskej a d6mskej
konfekcie. Uveden6 mikrovldkno je 25-kritt ten5ie ako
l'udsky vlas, 3-krdt ako bavlna,A-kral ako vlna a viac
ako 2-kr1t ako beln'! polyester.

Hoechst Celanese ponuka nov6 alternativne
vl6kno
ATl, Marec 1 994, FW I

Hoechst Celanese Textile Fibers Group zacina vy-
rdbat nov6 polyesterov6 vldkno pod ozna6enim
Trevira Spirafil Polyester. Je to Specidlne tvarovan6
vldkno vyznadujr.rce sa vynikajticim mdkklim oma-
kom. Vytvoren6 Spirdlovit6 oblucky zvy5uju zotavo-
vaciu schopnost a pruZnost vldkna. Nov6 polyeste-
rov6 vldkno sa pouZiva ako n6pli pre loZkoviny, ako
su napr. vank0Se, papl6ny a vloZky do matracov.

Elastdnov6 priadze: V,iroba, vlastnosti ,  oblast i
pouZit ia
Chemiefasern, jIn 1994, s. 392-398

Elastdnov6 pr iadze,  v  jemnostnom rozsahu 1 1-
2600 dtex,  su vysokoelast ick6 s taZnostou do
pret rhu nad 20O 0/0,  popr fpade a j  nad 400 %.
Vyznacuju sa.schopnostou okamZi te j  kontrakc ie
na p6vodnI  d lZku po uvol 'nenf  napnut ia .  Niektor6
typy sa dajt i  predlZit  o 800 o/0. Pozostdvaj0 pre-
vaZne aZ z 85 o/o hm. segmentovan6ho polyure-
tdnu.  V d 'a lSom sa pojedndva o surov indch,  pr i -
padne polyuretdne, priprave zvl i lkf i  ovacieho roz-
toku v aparat f re,  mokrom zv ldk iovanl ,  suchom
zvldk iovanf ,  nav i jacfch h lavdch pre e lastdnov6
priadze, vlastnostiach priadz[, oblastiach pouZitia.

V zAvere textu je rozsiahla tabulka vlastnosti elastd-
novfch priadzt.

Ziarenim zosietbvatel'ne elastdnov6 vt6kna
Chemiefasern, jun 1994, s. 388-391

V texte je nosnou problematikou PUR-polyuretd-
novyi polym6r, ktorf je moZn6 l 'ubovol 'ne prisposo-
bit  Ziadanyim poZiadavkdm (E-modul od 10-700 N
mm-2). VyuZivajri sa ako nArazuvzdorn6 termoplasty,
ako aj vlirobky s gumovihim charakterom. Elastdnov6
vldkna v rdmci materidlov6ho radu polyuretdnov
vzrdstl i  na vl iznamnri skupinu. balej sa text zaobe-
rd: Strukturou a stavbou segmentovanfch polyure-
tdnovyich elastom6rov, koncepciou zosietovania tvr-
dyich segmentov vldken elastom6rov, synt6zou dvoj-
vdzbovyich polyuretdnovych elastom6rov, kovalent-
nlich zosietovanlm elektronovyim Ziarenim, kovalent-
nyim zosietovanim UV-Z|arenim, text i lno-mechanic-
kfmi vlastnostami vldken.

Zariadenia pre polym6ry a syntet ick6 vlSkna
Chemiefasern, j0n 1994, s. 370

Fa Karl Fischer Industr ieanlagen GmbH v Berl ine
pldnuje a stavia priemyseln6 zariadenia podl'a vlast-
n6ho Know-how, doddva engineering a vybavenia,
garantuje montdZe, uvddza zariadenia do prevddzky
a za5kol'uje persondl. Dalej s0 popisan6 zariadenia
pre PA-6, PA6-6, polyester-polykondenzadn6 za-
riadenie a2 do 250 t/den na jednej linke so spAtnlim
zfskavanim energie pre text i ln6 a technicke vyuZit ie.
Zvldknovacie zariadenie pre textilne vldkna - vy-
sokorfchlostn6 spOsoby pre POY, FDY a BCF, ako
aj  pre technick6 (pr iemyseln6)  pr iadze v jedno-
stupiovom zvldknovaco-dlZiacom procese, Takisto
doddva suSiarne pre granuldty PA, PET, PTFE a in6
polym6ry.

Haake: Laboratorne zariadenie pre syntet ick6
vl5kna
Chemiefasern, j fn 1994, s. 386

Toto zariadenie umoZiuje zlep5enie a zjednodu5e-
nie reologickfch meranf. Boli otvoren6 nov6 oblasti
pouZitia. V spojeni s jedno- alebo dvojz6vitovyim me-
racim extr0derom a reologickfmi kapildrnymi tryska-
mi, s0 umoZnen6 automatick6 merania reologickyich
vlastnostl vel'mi sa pribliZujricich praxi. Priradenim no-
v6ho cerpadla taveniny, Haake-zvldknovacej hubice,
ako aj konvendn6ho odtahov6ho orgdnu na reometer
momentu otacok s meracfm extrriderom je moZn6: v5e-
obecn6 stanovenie zvldknitel'nosti materidlu, vyiroba
vldken pre d'alSie analyzy, optickd analyza povrchu
a distribucie pigmentu, stanovenie rozlalnosti a zrd-
Zania, preverenie cistoty taveniny.

Zschimmer und Schwarz:  roz5i ru je Technikum
vl6ken
Chemiefasern, j fn 1994, s. 386
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N6kladom viac ako 6 mil ionov DM zriadi la spo-
lodnost svoje vlastn6 Technikum vldken, kto16 od
svojho sprevddzkovania r. 1990 st6le roz5iruje a mo-
dernizuje. R. 1993 bola sprevddzkovand pi lotnd l in-
ka na BCF. Pilotnd linka pre textiln6 jemnosti (do 300
dtex) disponuje su5ickou granuldtu (pre PES), extru-
der, zvlAkiovacie zariadenie s navijanim do 6000 m
min-1 (pre pripravu POY a FDY). BCF-pi lotnd l inka
je vybaven6 3 extrudermi pre tricolor-priadze, ovld-
danie ndstreku do hmoty pomocou Colortroniku, pre
jemnostnf rozsah od 500-3000 dtex a max. mecha-
nick6 rfchlosti a2 4AA0 m min-1. Tdto linka je pre
POP a PA6 BCF priadze, ako aj pre POP CF priadze.

Boul igny:  Kont inu6lne zar iadenie CSF pre s t r i -
2ov6 vldkna
Chemiefasern, j[n 1994, s. 400, bocnyi pohl'ad na
l inku

Tdto l inka, vyirobok podiel 'nickej f i rmy Barmag
Bouligny Co, Charlotte/UsA , je zariadenim na ndkla-
dovo priaznivu pripravu POP, PE, PET a PAD str i-
Zovfch vldken. V5etky sfdasti l inky boli stavan6 na
zAklade dlhorodnfch skusenostf, boli vylep5en6, dim
sa e5te viac zvf5ila prevddzkovA istota. Linka je po-
staven6 pre vysokri kvalitu vldkna, nichlu zmenu sor-
t imentu,  vysok0 f lex ib i l i tu  a kontro lu.  UmoZhuje
pouZfvat hubice so 100 000 otvormi, produkcnou ka-
pacitou na miesto 250 kg/h. Jemnostnd paleta siaha
od 1-100 dtex. Pre predvedenie moZnosti  splnenia
Specif ickfch poZiadaviek je v Technikume k dispo-
zici i  pi lotnd l inka. Dalej je e5te popisanf 3DD mix6r,
dlZiace stolice, horucovzdu5n6,,pece", obl0ckova6ka,
kontroln6 centrum.

Barmag FK6-1000: Texturovacf stroj novej
gener6cie
Chemiefasern, jfn 1994, s. 370

Zlep5en6 POY materidly umoZnia vySSie rfchlost i
texturovania pri dobrej kvalite texturovania. Paleta
rOznych priadzl sa roz5lri od Standartnfch po mikro-
vl5knit6. Pre tieto prin65a na trh Barmag Remscheid-
Lennep novf strojnyi texturovaci program. Mimo-
riadnym zdkladom je strojnd koncepcia FK6-1000,
ktord je schopnd vyrovnat sa rOznym poZiadavkfm
na iu. V d'alSom su popisan6 vlikonov6 moZnosti
stroja, jeho flexibilita, kvalita, FK6-1000 sa vyzna-
6uje vysokfm obsluZnlim komfortom. Strojn6 nasta-
venie a kontrolu kvality zabezpetuje PC s farebnfm
monilorom. K dispozici i  je aj bal iaci syst6m DTY
cievok.

Vfroba mikro-zvldkfrovacich hubic pomocou
laserov6ho Ziarenia
Chemiefasern, april 1994, s. 193

V laserovlich laborat6ridch FH Munster bol vyvi-
nutf sposob vfroby zvl6kiovaclch hubic pre synte-
tick6 vfdkna. Za pomoci laserovej techniky a Spe-
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cidlnej vyvinutej technologie sa podarilo vyrobit repro-
dukovatel 'n6 hubicove geometrie v pm rozsahu
z kryStalick6ho materidlu. V porovnani s doposial'po-
uZfvanlimi kovovlimi zvldknovacfmi hubicami je moZ-
n6 zvli5enie teploty pre [6ely distenie bezprobl6movo
a2 na 500 "C.

SkuSanie zvl6kiovaclch hubic vysokotlakfm
vzduchom
Chemiefasern, jan./febr. 1994, s. 36, obrdzok, sch6-
ma

Novli  skuSobnli  syst6m zvl6kiovacich hubfc
Wetzel-Aircheck umoZnuje rfchlu a cenovo vyihodn0
kontrolu stavu zvldkiovacfch hubic pomocou postu-
pu s vysokotlaklTm vzduchom. Protokol obsahuje
5peci6fnu masku pre zvlakiovacie hubice so v5etkf-
mi Ziadanfmi a pre hubice Specif ickfmi 0dajmi, Sta-
t is t ikou min im a maxim, ar imetr ickfmi  pr iemermi ,
Standartnfmi odchyi lkami, varidciami v % vyjadrenf,
grafick6 zndzornenie pre ryichlej5ie posfdenie me-
ranlich hodnOt a tabulku so v5etklimi meracimi hod-
notami.

Kontinu6lne zabezpedovanie kval i ty pri  tvaro-
vani vzduchom
Chemiefasern, april 1994, s. 204, obrazok

Novyi Heberleinov ATQ-syst6m pre kontinudlne za-
bezpecovanie kvality merania odchyilky od zadanlich
kon5tdnt pri tvarovanf vzduchom a2 do 200A dtex.
Odchyi lky spOsoben6 surovou priadzou, technolo-
gickyTmi nerovnomernostami a zne6istenim hubfc su
ihned' registrovan6. ATQ zahff ia vl irobn6 udaje
a vyuZitel'nost stroja, a tyim umoZnuje vyhodnotenie
vfrobn6ho procesu, ako aj presnu kontrolu vfrob-
nfch ndkladov.

ERMAFA: Recykl ing umelfch hm6t
Chemiefasern, jun 1994, s. 408

Do Hormann-skupiny patr iaca ERMAFA
Kunststofftechnik GmbH Co, Chemnitz doddva uZ ro-
ky zariadenia a doplnky pre recykling umelyich hmot
ako syst6mov6 rie5enie stidasti strojnej a technolo-
gickej techniky. Doddvacl program zahffia zariade-
nia na distenie a tr iedenie odpadov z umell ich hm6t
ako fol ie, pasky alebo pdskov6 odpady, PA vlaknit6
odpady alebo kompletn6 dielce ako odpad. Hlavnyi-
mi oblastiami pouZit ia je tzv. , , intel igentny" recykl ing.

Viac syntet ickich nekone6nfch priadzi
Chemiefasern, april 1994, s. 168

Podla odhadov AKZO bol v roku 1 993 zazname-
nanf ndrast celosvetovej produkcie chemickfch vla-
ken o 2% alebo o 380 000 ton na20,3 mil .  ton. Po-
diel syntetickfch vldken v rdmci chemickfch vldken
dosiahol 87 % (1980 75 %), z toho 49 % nekoned-
n6, 51 % stri2ov6 vldkna. Vlislavba novfch kapacit
pokradovala predov5etkfm na balekom vfchode (Ci-



na, Tchajwan, Korea, Indon6zia). Vfroba PES vla-
ken expandovala celosvetovo o 4 oh na 10,3 mil. ton.

Pre publikovanie pripravi la Ing. Valeria eapekovd,
VUTCH-CHEMITEX spol. s r.  o.,  Zi l ina

PATENTY

Vrstven6 plsf s tepelnoizola6nfmi vlastnostami
SU 1751238-A 1 , Maji tel ' :  l rpen Progress Combine,
D 04 H 1146

Vrstvend plst md vonkajSie vldknit6 vrstvy vyrobe-
n6 s pouZitfm odpadu z kobercov alebo koZu5[n, vn[-
torn6 vrstvy sti z krdtkych odpadovfch vlaken zo
spracovania vlny. Vnritornd vrstva tvori 30-80 %
celkovej hmotnosti plsti. Jednotliv6 vrstvy plsti su
spevnen6 vpichovanim. PouZitie kratkych odpado-
vfch vlSken je ekonomick6 a dodaivaju plsti pevnost
a dobr6 tepelnoizoladn6 vlastnosti.

Nehorl'avf textilnf materi6l
SU 1756412-A1, Maji tel ' :  Wool Ind. Res. Inst.,  D 03
D 15/00,  D 03 D 15112

Materidl sa vyrdba z nehorl'av6ho polyaramidov6-
ho vldkna a modifikovan6ho vlnen6ho vl6kna s obsa-
hom 20-80 hmotnostnlich % polyaramidu a 80-20
hmotnostnl ich % vlny. Vlna sa modif ikuje nehorla-
vfmi farbivami, chromovfmi farbivami, zirkoniovou
sol 'ou alebo kysel inou obsahujt icou chlor pri  pH
3-4 za varu. Postup je vhodny pre prfpravu neho-
l'avfch tkanfn aj netkanlich textili i. PouZfvaj0 sa
v dopravnyTch prostriedkoch, najmd lietadldch a na
vfrobu ochrannyTch odevov.

Pre5ivan6 prikrfvka s termoreguladnfmi
vlastnosthmi
JP 05168720-4, Maji tel ' :  Fuj i  l ryoki KK, A 61 N 1/10,
A 61 F 7108

Medzi dve vrstvy prikrlivky sa kladie vyhrievaci pr-
vok zloleny z drOtikov citlivlich na teplo. Na jeho
hornom povrchu je e5te materidl z vrstvy organickyich
vodivlTch vldken. Prikryivka md termoregulacnti
schopnost, je antistat ickd a antialergickd a je vhod-
na aj na l iecbu pri  diagnozach, vyZadujucich teplo.

Zvukovoizolacni materi6l na dl6iky automobi-
lov
JP 05156560-4, Maji tel ' :  Nippon Sekiso KK, D 04
H 1154, B 62 D 29104

Jedna strana zvukovoizoladnej plsti je povrstven6
bitumenovou ldtkou s hustotou 2-5 kg m-t. Plst sa

vyrdba zo zmesi obycajnlich PES vldken s vysokou
teplotou topenia a jadrovfch PES vldken tieZ s vy-
sokou teplotou topenia pokrytfch vrstvou polyeste-
ru s niZ5ou teplotou topenia ako jadro. Povrchovd
krycia vrstva predstavuje 20-50 % hmotnosti vldk-
na. Materidl md dobr6 zvukovoizolacn6 vlastnosti
a I'ahko sa tvaruje.

Zvu kovoizolacnf alebo tepelnoizolacnf
kon5trukdni prvok
DE 4213388-41, Majitel': Mader, H. 8., D 06 M 11179,
c 04 B 32102

Zvukovoizolacn6 a tepelnoizoladn6 prvky do vozi-
diel, ako aj absorb6ry zvuku do motorov vo forme
platni alebo rOzne tvarovanfch dielov sa vyrabaju
z minerdlnej vlny, ktord sa sp6ja l i$ovanim za pOso-
benia t laku bez pouZit ia spojfv. Neobsahuju Skodli-
v6 fenoly ani Zivice, ktor6 poSkodzuju Zivotn6 prostre-
die. Polotovarom je r0no z minerdlnej alebo cadico-
vej vaty spevnen6 amylopektlnom, amyldzou, vod-
nfm sklom a pod.

Hydrofobny tesniaci materidl pre stavebnictvo
DE 4203861-A1 , Maji tel ' :  Naue Fasertechnik GmbH
Co. KG, E 02 B 3/16,  B 09 B 1/00

Tesniaci materidl, ktoryi neprepu5ta vodu a/alebo
oleje md porovitf substrdt plnenyi ilom, ktoryi vo vlhku
nap0ca. K nemu z obidvoch strdn priliehajf povrcho-
v6 vrstvy, z ktorfch aspoh jedna je tvorend mate-
ridlom rozpustnyim vo vode. Substrdt m6Ze byt vy-
roben;i z PES alebo polyolefinovfch vldken a m0Ze
mat dvojvrstvovil kon5trukciu. Vrstva rozpustnd vo
vode je  zmes bentoni tu  s  kremid i tanom sodnym,
Skrobom alebo glut6nom.

Z6hradnicka rohoZ
JP 05168350-4, Maji tel ' :  Kanebo Ltd., A 01 G 9/00,
D 04 H 1142

RohoZ sa vyrdba z polyesterovfch, polyamidovfch
alebo akrylovlich vldken, ktor6 obsahuju med', oxi-
dy medi alebo halogenovan6 zl0ceniny medi. Do ro-
hole sa fixuje zeolit. V materidli dochadza kvyme-
ne ionov kovu (Ag, Cu, Zn), ktord sa prejavuje anti-
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bioticlgim udinkom. RohoZ md baktericfdne vlastnosti
a zabrafiuje vzniku jej plesni.

Sp6sob vfroby viskozovfch vlaken so zlep5e-
nou zm66atel'nostbu a vyfarbitel'nostou
PL 154  833
POLOWTNSKT;  S . ,  SZOCIK,  H .
Maji tel ' :  Pol i technika Lodzska
D 06 M 15/19,  D 01 F 2106

Pri uvedenom postupe sa do viskozy pre formo-
vanie vldken priddva 0,1 - 40 0/o (na celulozu) hydro-
lyzovan6ho polyakrylonitrylu I  s hodnotou pomeru
amid/karboxy 0-1 ako 0,1 a2 30 % roztok v NaOH.
Konedne vlne podobn6 vldkna pripraven6 z viskozy
obsahujuce 6 % hydrolyzovan6ho I s pomerom amid/
karboxy 0,05 vykazuju hodnotu sekunddrneho na-
pudiavania 320 % (oproti 70,1 % bez hydrolyzova-
n6ho l) a lep5iu vyfarbitel 'nost ako 100 o visk6zov6
vldkna.

Periodickl i  postup xantogen6cie alkal icelulozy
su 1 781 227
KUEERENKO,  V .  I . ,  L ISUNOV A,  Z .  M, ,
MALCHEVSKI,  A.  I . ,  PSANTSEVA, T.  I . ,
SAVRITSKIJ,  M.  F.
Maj i te l ' :  K ipro izv.  ob. , ,Chimvolokno"
c 08 B 9/00

Chrdnenli postup pozostdva z nasledovnyich ope-
racil plnenie reaktora bunicinou, vdkuovanie, 6iastod-
n6 preplachovanie dusikom, pr idavok s i rouhl ika,
1 . a 2. prfdavok alkal ickeho roztoku, preplachovanie
duslkom po ukondeni reakcie, pridavok vody a du-
sfka pod t lakom, vypriStanie produktu. Prednos{ou
procesu je znften6 r iziko explozie a menSi obsah
vedl'ajSich produktov v dOsledku periodick6ho prepla-
chovania reaktora. Zmes plynov z preplachovania sa
privadza do kolektora na recirkuldciu. Pred a po
vypr{zdnenl reaktora sa kolektor preplachuje dusi-
kom. Duslk sa taktie? priddva na sacej strane vd-
kuovej pumpy pouZfvanej pre vdkovanie xantoge-
nadn6ho reaktora. Reaktor je naviac preplachovanli
dus lkom po 2.pr idani  a lka l ick6ho roztoku.

Vliroba jemnfch polyuret6novfch elastickfch
vl6ken zvl6kfiovaco-d[iiacim procesom
JP (A) 272 011/e3
MORIFUJI ,  Y . ,  SANENARI ,  Y .
Prihlasovatel ' :  Asahi Chemical lnd.
D 01 F 6170

Spandexov6 vldkna su vyrdban6 suchfm zvl6kio,
vanim polyuretdnov, dlZenim vldken bez ich navfja-
nia a tepelnou 0pravou. Podl'a prikladu roztok obsa-
hujr ici  kopolym6r etyl6n-diamin -MDl- polytetrame-
tylenglykol bol zvldkiovan;i suchyim postupom, a[Ze-
nli a tepelne upravovanyi priechodom okolo valca pri
povrchovej teplote 240 oC s 8 ovinmi za tvorby
priadze 20 denl4 f i lamenty, taZnost 580 %.
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UHMW polym6rne kompozicie na bi lze polypro-
pyl6nu pre vl6kna
JP (A) 57 055/94
YAGI ,  K . ,  KAMAY,  M.
Prihlasovatel ' :  Mitsui Petrochemical lnd.
c 08 L 23110

Kompozicie pouZitel 'n6 pre vl irobu vldken s dob-
rou pevnostou obsahujr i  85 a2 99,5 dielov UHMW
polypropyl6novlich polym6rov s vnutornou viskozitou
> 5 dl g-t a 0,5 a215 dielov etyl6no4ich polym6rov
s viskozitou > 2 dl g- ' .  Podl 'a prfkladu 0,75 dielov po-
lypropyl6nu a 0,0375 dielov polyetyl6nu s viskozita-
mi 20,25 dl/g, resp. 8,3 dl/g bolo rozpustenl ich v de-
kal ine,  obsahuj0com BMT pr i  140 oC,  roztok bol
zvldkiovanli, kry5talizovanli v MerC O a dilenf na
pomer 28 za tvorby vldken s pevnostou 0,832 GPa,
modulom 9,73 GPa,  taZnostou 10,4 oh a bodom to-
pen ia  187  'C .

Sp6sob vfroby vysokopevnfch polyesterovyich
vl6ken
JP (A) 20e 31 2le3
YOSHIDA,  K . ,  TANEIKE,  M. ,  MURASE,  K .
Prihlasovatel ' :  Mitsubishi Rayon Co.
D 01 F 6162

Polyesterov6 vldkna s pevnostou > 6 g/den alal-
nostou < 35 % sa pripravujri zvldkhovanim cez hu-
bicu s prietahom > 70, chladenim na teplotu < 80 "C
a prechodom vldkna cez zonu vyplnenu inertnlim ply-
nom a hustotou vySSou ako vzduch, vyhriatu na 80-
240 "C. Vzdialenost L medzi hubicou a ohrievanou
z6nou je 2000-5000 mm. Rfchlost navfjania je nad
2000 m min-1.  V pr fk lade zv ldk iovanie granuldtu
s vnftornou viskozitou 0,91 pri  300 "C, chladenie
vzduchom 15'C, prechod cez valec naplnenf 200 "C
Ar, navi janie na kone6n6 vldkna s pevnostou 6,5
g/den a taZnostou 24 %.

Sposob vfroby vl6ken z recyklovanfch po-
lyesterovfch odpadov
JP (A)  148716/e3
KAWACHI,  M.
Prihlasovatel ' :  Shinkasho KK.
D 01 F 6162, D 01 F 13104

Vldkna vhodn6 pre koberce a ako vyplhovacie ma-
teridly sa pripravuju zo zmesi niekolkfch polyeste-
rovfch odpadov z vyroby fol i i  a f l ia5. Regranuldty
z jednotlivfch odpadov sa mie5ajf na obsah recyklo-
van6ho polyesteru ) 20 o/0, poZadovanri vn0torn0
viskozi tu  VV (30 oC,  1 :1  fenol / te t rachloretdn) .
V prlklade pouZitd zmes 10 : 10 : 38 : 20 : 22 regra-
nuldtov z odpadu z vyroby f6lii, pricom jednotliv6 W
boli 0,542, 0,580, regranuldtu z odpadu z vfroby flia5
s W 0,528 a nerecyklovan6ho granuldtu s W 0,646.
Vnti tornd viskozita zmesi 0,521. Findlne nekonedn6
vldkna sa objemujf na BCF. Dobrd zvldkiovatel'nost
a vzhl'ad vldken.



Odstrahovanie necist6t pri  depolymerizdci i
od pad n6ho polyetyl6ntereftal6tu
wo 23 465/93
WEST. S.  M.
Majitel': Petwest Pty. Ltd.
c  0 8  J  1 1 / 0 0

Princlpom procesu je preesteri f ikdcia materidlu
obsahujuceho polyetyl6ntereftalSt (napr. ndpojov6
PET fla5e) zahrievanfm s etyl6nglykolom. YznikA roz-
tok obsahujuci rozpustn6 krdtke PET retazce alale-
bo bis(2-hydroxyetyl)tereftalat (l). Po d'alSej hydro-
lfze vedenej pri zvf5enej teplote a tlaku vznikA roz-
tok etyl6nglykolu a kry5tdly kyseliny tereftalovej. Pre
fi l trdciu necist6t sa pouZiva aktivovanli  uhl ik alebo
hl inka.

Zlep5en6 polyesterov6 vldkna, priadze a k6ble
wo 1 o 287193
H E N D R I X ,  J .  P .  J r . ,  K N O X ,  B .  H . ,  L O N D O N ,  J .  F . ,
NOE,  J .  B .
Maj i te l ' :  du Pont  de Nemours,  E.  l .  and Co.
D 01 F 6162

Zlep5enie sa ziska procesom prfpravy mikrovldken
tak, Ze sa t ieto vedf po vyzvldkneni na 6iastodn6
alebo upln6 vydlZenie na rovnomerne vldkno uve-
denej jemnosti  za tepla alebo studenym sp0sobom,
s f ixdciou alebo bez nej a ziskavaju sa vldkna
s medzou taZnosti  40-120 %, pevnostou pri  7 %-
nom prietahu nad 0,7 g/den a zr62avostou v horu-
cej vode pod 10 %. Polyesterov6 vldkno mOZe obsa-
hovat 1-3 % mol. etyl6n-5-n6trium-sulfoizoftalovfch
jednotiek.

Metoda identi f ikovania polym6rnych materi6lov
GB 2 264 558
THEOCHAROUS,  E .
Maji tel ' :  BP Co., PLC.
G 01 N21/64

Polymer sa identi f ikuje tak, Ze sa zmieSa s f luo-
rescendnyimi farbivami, o2iari laserom a potom sa
spektrochemicky deteguje. Postup je vhodny pre
identifikaciu plastickfch latok urcenfch pre recykld-
c iu .

Vl6kna zo Skrobu - sp6sob pripravy a poui i t ie
EP 541 050
BUEHLER,  F .  S . ,  BARON,  V . ,  SCHMID,  E . ,  MEIER,
P. ,  SCHULTZE, H.  J .
Maji tel ' :  EMS-lnventa AG

Vldkna pripravovan6 z taveniny pozostdvaju z a)
1 a2 100 dielov zvldknitel 'nej kompozicie zloZenej
z> 1 (ne)modif ikovaneho Skrobu 56 a2 96 %, 4-

40 % plastifikdtorov a/alebo de5trukturalizacnych ci-
nidiel a 0 a2 4 oh aditiv, b) 0 a2 99 dielov ) 1 poly-
m6ru zvldknitel 'n6ho z taveniny, pridom A + B = 100
dielov, c) 0 aZ 20 dielov beZneho adit iva pre spra-
covanie z taveniny, V priklade pouZitd kompozicia po-
zostdvajuca zo 70 d ie lov hydroxypropyl  Skrobu,
15 d ie lov g lycero lu,  123,8 d ie lov sorb i to lu,  2  d ie lov
mocoviny a0,2 dielov Mg steardtu. Po zgranulovani
a primie5ani 40 % hm. kopolyamidu PA 6/PA 66 sa
zmesn6 tavenina zvldknuje na vldkna vykazujuce
E-modu l  499  N mm- '  a  max .  10  % napuc iavan ie
v studenej vode.

Vfroba polypropyl6nu s vysokfmi hodnotami
indexov toku
cs 274 520
P o S p i S I T ,  1 . ,  S U L A ,  K . ,  S T U B L E Y ,  2 . ,  O T T I S .
J . ,  SULC,2 .  PESTA,  P .
Maji tel ' :  Vfskumnli  fstav makromolekuldrnej ch6mie.
Brno
c 0 8 F 1 1 0 / 0 6

Patent chrdni peroxidicku degraddciu polypropyl6-
nu s hodnotou lT 1,0-6,5 g min-1 za prftomnosti
0,3-1,0 % SiO, difosf i tu alebo disfonitu (so st6ricky
t ienenlm atomom P) v koncentrdci i  0,8-30,0 mol.
o/o (na pocet mol. proxidu) a mastn6ho monoglyceri-
du (0,3-1,0 %).  V pr ik lade pouZi td zmes PP,  zmes
tienenlich f en olov, bi si2, 4-d itercbutylfenyl/pentaerytri -
to l  d i fosfoni tu ,  S i02,  Hostats tat  FA 14,  2,s-d imety l -
2,5-ditercbutylperoxyhexdnu. Po l isovanI vzorka po-
lym6ru vykazovala hodnotu indexu toku 23 g/10 min.

Zar iadenie pre vysokor fch lostn6 zv ldknovanie
syntetickfch vl6ken
sK 277 696
cs 277 694
JAVOREK,  M. ,  KOHUT,  S . ,  S IMO,  R . ,  BESEDA,  V . ,
DUDASKo, J.  ,  E iZ,  J .
Majitel': Vfskumnli 0stav chemickfch vldken, 5. p.
Svit
D 01 D 5/08, 51492, 5/088

V drdhe medzi zvldkiovaclm blokom a navijacou
hlavou s0 umiestnen6 aspon dva funkcn6 prvky, pri-
com jeden. pozostdva z dut6ho telesa, ktor6 je hori-
zontdlne a vertikdlne nastavitel'n6 vodi druh6mu prv-
ku a je opatren6 pozdllnou Strbinou s nastavitel'nou
Sirkou a povrchom vymedzenlim touto pozdiZnou
Strbinou, pokry\im rovnomerne rozloZenfmi dr62ka-
mi, s vyihodnou nerezovou tkaninou. Druh;i  funkcnyi
prvok pozostdva z dut6ho telesa s vyitokovyim otvo-
rom a je umiestnenf v stabilnej vzdialenosti 800 mm
od navijacej hlavy.

Pre publikovanie pripravi la Ing. Kamila Rzymano-
va. VUCHV Svit
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