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THE POLYPROPYLENE FIBRES AND FIBROUS
MATERIALS WITH THE HIGHER PHYSICAL ACTIVITY

Jambrich, M., Murdrova, A., Jambrich,P., Stupak, A., Budzak, D., Duréova, O., Michlik, P.

Faculty of Industrial Technology, Puchov

Faculty of Chemical Technology, Bratislava

Istrochem, a.s. Bratislava

Research Institute for Chemical Fibres, Svit

INTRODUCTION

In the circulation of reproduction process of the pre-
sent society, permanent confrontation is happening
between the supply of disposable natural resources
and the demand for ensuring of biological, psycholo-
gical-physiological and technical consumption of man-
kind. These deepening conflicts cause excessive ex-
ploitation of natural resources and damage to the en-
vironment-especially by emissions of injurants from
technosphere, by liquid and solid substances — as
well as contamination of surface and ground waters,
and contamination of soil.

That's why the question of way of exploiting the
earth'wealth, protection of the environment and na-
ture against negative effects of human activity in all
its spheres remain the most topical problems also in
this period [1, 2].

Food, clothing and residence belong to the basic
social and personal necessities of people. The sig-
nificance of fibres is directly connected with satisfying
these necessities. Requirements towards clothing and
residence are closely linked with the necessity of pro-
tection of people against whims of nature-weather
(cold), but also with the necessity of expression of
individuals as far as kind of clothes ans fashion ele-
ments are concerned. These functions, in the widest
sense of the term, are fulfilled by fibres and their tex-
tile products. Besides these basic social necessities
of people, chemical fibres reach also the sphere of
technical applications in various fields and enable us
to solve ECO-problems of today as well.

In connection with above-mentioned facts, the great
attention is paid to the application of PP fibres and
fibrous materials in the world and in our country as
well, especially for the separation of crude-oil substan-
ces from water media, and to the protection of soil
against contamination by harmful substrata [2, 4].

in our contribution, we concentrate on the prepa-
ration of special types of PP fibres and fibrous ma-
terials, especially on the evaluation of physical acti-
vity towards crude-oil substances in water media
when using the substrate Mobil, and on the evalua-
tion of their properties [2, 3].
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PREPARATION AND EVALUATION
OF PROPERTIES OF MODIFIELD FIBRES

The preparation of PP fibres, additivated with
CaCO,, BaSO, and Mg(OH), and surface-treated by
the preparation Mobil, was realized at the Department
of Fibres and Textile, CHTF STU. Cross-section PP
fibres were prepared in the division of PP fibres in
Istrochem, a.s. and were additionally treated by the
preparation Mobil (Tab. 1). Fibrous formations from
PP fibres were produced in VUTCH s.r.0. and in the
firm PEGAS (10) and were additionally treated by the
preparation Mobil (Tab. 2).

In Table 1, we mention surface activity of PP fib-
res without the preparation Mobil and with it, para-
meters of geometry and a type of additive.

In Table 2, we give physical activity of fibrous ma-
terials from PP fibres with various softness and geo-
metry, prepared by various procedures and with dif-
ferent morphology — construction. PP fibres prepa-
red in Istrochem and at the Department of Fibres and
Textile have different structural modification, estima-
ted by means of RTG and TA (2, 6, 8, 9). Macro-
morphological structure of PP fibres with different
cross-section, as well as inner structure of additiva-
ted and hollow fibres are given in Figures 2 and 3.

Table 1 Physical activity of PP fibres treated by the prepara-
tion mobil for the separation of CRUDE-OIL substances

from water media

Cross-section Aditive Linear density Without

of the fibre  [%] [dtex]  Mobil Vith Mobil

O 50% Mg(OH),  ~30,00 ++ et
O  50% BaSO,  ~30,00 ++ it
(@] 50% CaCO, ~ 30,00 + ++
@) - 1,30 ++ ++++
o) - 27,00 + ++

v - 27,00 ++ +4++
L2 - 27,00 + 4
Y - 27,00 + ++

®  15% Mg(OH), ~ 30,00 ++ et

+ normal, ++ better, +++ markedly better, ++++ very good
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Table 2 Pysical activity of non-woven materials from PP fibres whitout treatment by Mobil for the separation of Crude-oil sub-
stances from water media

T Without With Comn
No. ype of nonwoven Mobil Mobil omment
1 Needled nonwoven ++ +H++ PP fibres from Istrochem
50% PP staple 3,9 dtex . washed preparation
50% PP staple 1,3 dtex
2 Felt 100 g/m? + ++4+ PP fibres from VUCHV
PP staple 0,9 dtex and felt VUTCH-CHEMITEX
Biostat
3 Felt 120 g/m? + +t PP fibres from VUCHV
PP staple 0,9 dtex and felt from VUTCH-CHEMITEX
4 Felt 280 g/m? ++ 4+ PP fibres from VUCHV
PP staple 0,9 dtex and felt from VUTCH-CHEMITEX
PP fibres laid freely in felt
5 Needled felt 80 g/m? + 4+ PP fibres from VUCHV
PP staple 0,9 dtex and felt from VUTCH-CHEMITEX
Biostat
6 Needled felt + ++ PP fibres from yUCHV
and felt from VUTCH-CHEMITEX
7 Felt Pegas 150 g/m? + e+ Fibrous materials from
PP staple 2,8-3,5 dtex PEGAS, Bucovice
8 Meltblown 400 g/m? + +H++ Fibrous materials from

PEGAS, Bucovice

+ normal, ++ better, +++ markedly better, ++++ very good

CONCLUSION

The evaluation of prepared PP fibres with different
geometry and with inorganic additives, and the eva-
luation of fibrous materials from various types of PP
fibres and with different morphology enable us to ex-
press following statement — on the basis of the eva-
luation of correlation of structure, geometry and phy-
sical activity towards crude-oil substances in water
medium:

— physical activity of PP fibres and fibrous materials
is higher towards crude-oil substances in water me-
dium after their treatment by the preparation Mobil
(Tab. 1, Tab. 2),

— the higher is their specific surface area, the higher
is physical activity of PP fibres treated by the pre-
paration Mobil,

— we can influence specific surface area by a chan-
ge of geometry — profile, and by inner defective-
ness of fibres, caused by additivity with inorganic
additives (Tab. 1, Figs. 2 and 3),

— parameters of overmolecular structure of PP fib-
res treated by the preparation Mobil (orientation,
crystalline portion and structural modifications) in-
fluence their physical activity: the lower is the orien-
tation and the higher is the portion of noncrystalli-
ne regions (2,6) (Fig.1a), the higher is their physi-

b . . )
cal activity towards crude-oil substances (PP fibre
Fig. 1 WAXS of PP fibres with different structural modification with 1,3 dtex, Tab. 1 and Fig. 1a),
a) PP fibres 1,3 dtex with the smectic-hexagonal — additivated PP fibres with CaCQO,, BaSO, and

structural modification : :
b) Cross-section PP fibres and PP fibres additivated Ma(OH), have more articulate surface and higher

with inorganic substrata with monoglinic structural defeCt'V.eneSS_Of inner morph°|°gi9?l structure in
modification comparison with fibres without additives and have
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Fig. 2 SEM photographs of gross-sections of PP fibres with
linear density 27 dtex

also higher physical activity towards crudeoil sub-
stances in water medium,

— physical activity of PP fibres additivated with
Mg(OH), and BaSQ, is higher than physical activi-
ty of fibres with CaCO4 or non-additivated fibres with
the same geometry. This phenomenon can be as-
cribed to the lower orientation, the lower crystalli-
nity, to the higher specific surface area resulting from
the inner defectiveness of fibres (Tab.1., Fig. 3),

— physical activity of non-woven materials from PP
fibres, modified by the preparation Mobil, towards
crude-oil substances in water medium is higher than
physical activity of unmodified materials (Tab. 2),

116

a - CaCO,

b - BaSO,

¢ — Mg(OH),

d — Mg(OH),

Fig. 3 SEM photographs of inner structure of PP fibres additiva-
ted with CaCO; (a), BaSO, (b), Mg(OH), (c) and hollow
fibre additivated with Mg(OH), (d)

— physical activity of non-woven materials is condi-
tional on sofrness and profile of a fibre and on their
inner defectiveness, but mainly on their free spe-
cific surface area, given by macromorphology-con-
struction of textile formation (Tab.2). This fact is
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The sound Activity
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Fig. 4 The sound Activity of Fibrous Materials with of cross-section of PP Fibres
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REGENERATION OF DYEING BATHS
USING MEMBRANE ULTRAFILTRATION

Odvarka Jaroslav, Prasil Miroslav a Karpisek Rudolf

Faculty of Textile Engineering
Technical University of Liberec, Czech Republic

Separation of disperse dye and dispersing agent by membrane ultrafiltration.

Die Regeneration des Dispersionsfarbstoffes und des Dispergiemittels mit der Beihilfe der

Membrane — Ultra — Filtration.

PereHepamm JAUCIIEPCHOTO KpAaCcUTENIA U AUcnepratopa METOA0OM MCMGpaHHOﬁ yIITpadmnTpaunn.

Regeneracia disperzného barviva a dispergatora membranovou ultrafiltraciou.

This article gives the possibility of using membra-
ne ultrafiltration for the regeneration of dyeing com-
ponents in a polyester fibre dyeing bath. The concen-
tration of C. |. Disperse Red 60, dispergator and the
buffer salts are quantitatively noted.

1. INTRODUCTION

The textile industry in the Czech Republic has three
ways of purifying effluent from its dyehouses, i. e.,
mechanical prepurification, chemical clarification and
biological purification. Exceptionally, non-traditional
technologies are used [1].

The discharge limits for effluent disposal are being
continuously tightened in the Czech Republic and in
surrounding countries [2]. The possibility of releasing
waste water into the municipality’s disposal system
is just a transitional solution. This water is usually to-
xic and reduces or completely stops the bacteria ac-
tion used for waste water purification. One of the pos-
sible ways of water purification is membrane ultrafil-
tration [3]. This technology is based on the ability of
some membranes to separate components of ideal
or colloidal solutions. Its efficiency, selectivity, sim-
plicity of the ultrafiltration equipment, possibilities of
regeneration and recycling of chemicals and low ener-
getic requirements of the process supports the use
of this technology. This work gives the possibility of
separating individual components that remain in the
bath after dyeing polyester by disperse dyes.

2. THE MODEL OF TRANSPORTATION
OF SUBSTANCES DURING ULTRAFILTRATION

Ultrafiltration of dispersions is well described by the
model based on the porous structure of the membra-
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ne {4]. The membrane contains holes of different
diameters, which enable selective separation of the
dispersed particles according to their size. The follo-
wing relationship can describe this transport model:

J,= —k;.AP + k,. AP (1)

J, = —kp. AP.C' @)

where: J, - flux of solvent [m.s™"], J, — flux of dissol-
ved substance [mol.m?s™"], AP — difference in hyd-
raulic pressures on both ends of the membrane [Pa],
¢, — concentration of solute on the retentate’s side
[mol.m™].
(Retentate thickened part of the solution that remains
above the membrane, Permeate part of the solution
that passes through the filter of the membrane)

The coefficients k; and k, shows equivalent per-
meability of the membrane having pores of diame-
ters greater (k;) and less (k,) than that of particles
dissolved in the substance and which can be descri-
bed by the following formula:

= al
K Z 8ntd

i

m.s'Pa’] (3)

where: r; — radius of the pores [m], £— porosity [l],
17— dynamic viscosity [Pa.s], 4 — thickness of the
membrane [m], t — coefficient that describes the path
of particles passing through the membrane (curva-
ture of the pores) [l]
By means of equation (1) and (2), it is possible to
calculate the coefficient of the retention of the dis-
solved substances R

R=1-(cics) =1 -ka(ky +ko)  [](4)
¢, — concentration of dissolved substance on the re-
tentates side [mol.m™], ¢’, — concentration of dissol-
ved substance on the permeate’s side [mol.m™]
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This model fulfils only partly the phenomenons that
undergoes during ultrafiltration. The model is simpli-
fied by neglecting the influences of friction and diffu-
sion of particles in the solution.

Another phenomenon that influences the course of
ultrafiltration is the formation of boundary and gel lay-
ers. This results in the polarisation of the solute
(Fig. 1) [5].

The equation of the flux of the solvent can then be
written as follows [6]

Jy = kin(cy/cs) [m.s7] (5)

where ¢, — solute concentration in the gel layer
[mol.m™], ¢, — concentration of substances on the sur-
face of the membrane [ mol.m™], t — permeability of

the membrane.

dcC
iy
Y
Cg
Cg
Cs
)
/ boundary layer
f gel layer
membrane

Fig. 1 Polarisation with the formation of gel layers: ¢, = substance
concentration in the solution, D, = diffusion of the solute,
& = boundary force, ¢, = substance concentration on the
boundary of the membrane, c, = permeate concentration,
J, = solvent concentration

Other presumptions for the efficiency of the process
of ultrafiltration are the hydrodynamic conditions of
the solution flux above the membrane. This conside-
rably influences the thickness of the forming boun-
dary layers and therefore the action of concentration
polarisation [7, 8].

During ultrafiltration of colloidal dispersions, the con-
centration of the filtered substances increases on the
surface of the membrane. This phenomenon is cal-
led concentration polarisation. In layers that are clo-
ser to the membrane, dissolution of the filtered part
are often exceeded. The liquid stops fulfilling New-
ton’s law of liquids and forms thixotropic gels. This
gel layer farms a ,secondary“ membrane, which con-
siderably influences filtration. The formation of gel an
the filtration border was also observed during paper
filtration [9].

Vldkna a textil 4 (4) 118—122 (1997)

3. EXPERIMENTAL PART

3.1. Ultrafiltration equipment and membrane
used

Tests were carried out using equipment with a ra-
dial dynamic cell DC-90 (Fig. 2). The cell is meant
for reverse osmosis, ultrafiltration and micro filtration.

Ll

N2

Fig. 2 Diagram of laboratory equipment for ultrafiltration: C — cen-
trifugal pump, D — dynamic cell DC-90, N1-reserve tank,
N2 — permeate measuring pot, K — spherical tap, P — ma-
nometer, Q — flow meter, RV — regulating valve, CH — spiral
cooler

Deflectors in the flow chamber (four in all) provide
constant and reproducible tangential velocity of the
filtered substances on the membrane. The material
used is resistant to chemicals.

For filtration, a polysulphone membrane type HFK
with the following parameters was used.

Separating power (cut-of) 15500

Working conditions:  pH = 1-11

temperature — up to 60 °C
pressure — up to 1,7 MPa

Polyarylsulphon-ether prepared by polycondensing
of bis—phenol with a halogen biphenylsulphone

OO~

3.2. Composition of filtered systems

A model of a waste dyeing bath, which was left over
after high-pressure dyeing of polyester fibres, was
used for ultrafiltration.
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Disperse dye O NH,

dOORS
(0] OH

C.l. Disperse Red 60

Dispergator:

Kortamol NNO — a mixture of a sodium dinaphtylmet-
handisulphonic acid salt and a small amount of so-
dium sulphate and a calcium salt. (Solid content
~ 96%)

Buffer salt:
Ammonium sulphate (NH,)SO, — pure p.a.

The composition of the model waste bath was cal-
culated for these initial dyeing conditions:
Dye saturation — 3 %
Liquor ratio — 1: 10
Dye extraction of substrate — 94%

Basic conditions for the test:
Working pressure — 0,37 MPa
Working temperature — 17 °C

Under these conditions and on assumption that the
concentration of the auxiliary substances, i.e., Kor-
tamol and ammonium sulphate, does not change du-
ring dyeing, the composition of the waste bath is as
follows:

0,18 g/l — C. I. Disperse Red 60
2,00 g/ — Ammonium sulphate
1,35 g/l — Kortamol NNO

Disperse dye was prepared by grinding a pure pig-
ment and a dispergator (Kortamol NNO) in the ratio
of 1 : 2. The concentration of Kortamol NNO and C.1.
Disperse Red 60 was measured by an adsorption
spectrophotometer. The concentration of ammonium
sulphate was determined by gravimetric conversion
from BaS0, by annealing.

0,09

4. RESULTS AND DISCUSSIONS

To follow-up the dynamic parameters during ultra-
filtration of each component, the permeate was ta-
ken in 100 g parts (P4,P,, . . P; Fig. 3). In these par-
ts the content of individual components (dyes, dis-
pergators and ammonium sulphate) was measured.
After each part was taken, a sample of the retentate
was also taken for analysis (Ry, Ry, ... R,; Fig. 3).

Results of individual component concentrations in
the permeate and retentate are shown in Figs. 4-7.

Dynamics of ultrafiltration in the disperse dye/
dispergator system besides the standard parameters

R, +———samples

/ of retenate
to

retenate

\_t t !

N o membrane
' ' \ ' samples
— of permeate
cecass (100 g)
P, P, P3. P,

Fig. 3 The diagram of sample taking during ultrafiltration of waste
dyeing bath of synthetic fibres.

difference in pressures and cut—off of the membra-
ne), the formation of filter barriers influences the dy-
namics of ultrafiltration, i.e., gel layers on the origi-
nal membrane. Co-reaction of hydrated dye and dis-
pergator forms this gel membrane, when a spacious
bond web forms. Low temperatures also support the
formation of gel layers during ultrafiltration. The low
heat stability of the used membrane limits tempera-
ture increments.

The presents of C. |. Disperse Red 60 in the per-
meation was practically not detected when a spec-

0,08 { L J
.0

0,07 { .0
0,06 4 P
0,05 4 ®

0,04 4
]

0,03 1
0,024

Flow of retenate on the
membrane V [1.s7']

0,01 4

0

N P~y
007 9 0 0000000000 00000000 o8

0 100 200 300 400

500

600 700 800 300 1000

Filtration time t [min]

Fig. 4 The dependence of the flow of recycled retentate of a simulated waste dye bath (Disperse Red 60) on the membrane during

fraction fiitration on filtration time.
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C.l. Disperse Red 60

retenate

c; [g.17h

Red 60
>
=

permeate

Concentration of C.I. Disperse

R o o o o o L o o o o s o ]
7000 6500 6000 5500 5000 4500 4000 3500

Volume of retenate V [ml]

Fig. 5 Comparison of concentration of C. |. Disperse Red 60 in the permeate and retentate during fraction filtration of C. |. Disperse
Red 60: B, Q... Concentration of Disperse Red 60 in the fraction (mass of fraction was 100g = 100ml)

Kortamo!l NNO

25 +

° retenate

Concentration of Kortamolu NNO
o [g.17Y
—
[}

permeate

7000 6500 6000 5500 5000 4500 4000 3500
Volume of retenate V [ml]
Fig. 6 Comparison of concentration of Kortamol NNO in the permeate and retentate during fraction filtration of Kortamol NNO (mass
of fraction was 100g = |00ml)

Ammonium sulphate

retenate

e, [g. 17

Concentration of (NH,) .80,

r permeate
et ———— D, L
000 6500 6000 5500 5000 4500 4000 3500

Volume of retenate V [ml}
Fig. 7 Comparison of concentration of Ammonium sulphate in the permeate and retentate during fraction filtration of Ammonium
sulphate; (mass of fraction was 300g = 300ml of permeate)
trophotometer measuring was made. The disperga- through the membrane especiaily at the beginning of
tor and the ammonium sulphate minimally passed ultrafiltration, when the gel layer was formed.
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From the results, it can be generally concluded that
during ultrafiltration mixtures with components of a dif-
ferent molecular mass pass through the membrane
or are stopped by the membrane at different veloci-
ties. The filtrate (permeate) and the filtered mixture
(retentate) will have different proportions at the be-
ginning and at the end of filtration.

The thickened effluent was again used, without ad-
ding new ingredients, to dye a polyester cloth (dye-
ing time 60 min at 130 "C). The resultant colour was
comparable in satiety to that from the original dyeing
bath. A small change to a bluish colour was probab-
ly caused by the low concentration of the buffer salt
ammonium sulphate in the recycled bath.

The economic aspects of recycling of this type of
bath is not the aim of this article. In connection to
this article, it should also be taken into consideration
the possibility of recycling the old bath several times
and only adding the exhausted components.

5. CONCLUSION

In this work, the results of concentrating compo-
nents of a dyeing bath, which remains after high tem-
perature dyeing of polyester fibres using disperse
dyes, are given. Membrane ultrafiltration was used
to thicken these components. Mainly water passed
through the membrane whilst the rest of the compo-
nents (dye, dispergator and ammonium sulphate) con-

centrated above the membrane in the retentate. Spe-
cial attention was given to the transport of G. I. Dis-
perse Red 60. It can be concluded that the dye does
not diffuse through the membrane but concentrates
in the retentate. The bath thickened by ultrafiltration
including the dispergator and the buffer salts was
used, without any further treatment, to dye a polyes-
ter cloth (60 min at 130 "C). The colour acquired was
comparable to that acquired using the original dye-
ing bath. Regeneration and recycling of dyeing bat-
hs, including disperse dyes, by ultrafiltration is, the-
refore technically possible.
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Regenerace barvicich lazni membranovou ultrafiltraci

Odvarka, J., Prasil M. a KarpiSek R.

Katedra textilniho zuslecht'ovani, Technicka univerzita v Liberci, Ceska republika

V ¢&lanku jsou uvedeny moznosti pouziti membra-
nove ultrafiltrace pro regeneraci slozek barvicich lazni,
které zbyvaji po barveni polyesterovych vidken. Po-
kusy byly provadény na ultrafiltracnim zafizeni s radialni
dynamickou celou DC-90. Tato cela je uréena pro re-
verzni osmdzu a ultrafiltraci. Deflektory v natokové ko-
mofre zajistuji konstantni a reprodukovatelné tangencidl-
ni rychlosti filtrovaného média nad membranou (poly-
sulfonova membrana s oddélovaci schopnosti cut-off
15 500)

K ultrafiltraci byla pouzita modelova odpadni barvi-
ci lazen, ktera zbyva po vysokotlakém barveni poly-
esteru (sytost vybarveni 3 %, pomér lazné 1:10, vy-
taZeni barviva na substrat — 94%).

Za techto podminek se k ultrafiltraci pouzila lazeri:
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Ostacetova brilantni ¢erveri E-LB 0,18 g.I”"
Siran amonny (NH,),SO, 2,00 g.I"’
Kortamol NNO (dispergator) 1,35 g.I"

Aby bylo mozné sledovat dynamické parametry
filtrace jednotlivych slozek, byl permeat (filtrat) odebi-
ran po 100 gramovych frakcich. Soucasné se stano-
voval obsah slozek nad membranou v tzv. retenatu.

Membranou prochazela pfedev§im voda a ostatni
slozky (disperzni barvivo, dispergator a siran amonny)
se koncentruji nad membranou v retenatu. Barvici 1a-
zef zahusténa ultrafiltraci byla bez dalSich tprav po-
uzita k vybarveni polyesterové tkaniny (60 minut,130
°C). Ziskané vybarveni je ve viech parametrech (od-
stin, stalosti) srovnatelné s vybarvenim, jaké se do-
sahne pfi pouziti Cerstvé pripravené lazne.
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Z VEDECKOVYSKUMNYCH A VYVOJOVYCH PRACOVIiSK

Prispevok k stanoveniu nepolarnych extrahovatelnych
latok v odpadovych vodach viaknarskeho a textilného
priemyslu

Vnenc&akova, J., Duréova, O.

Vyskumny ustav chemickych vidkien, a.s., Svit, Slovenska republika

Cielom predlozeného prispevku je zhodnotenie vys-
ledkov, ziskanych z aplikacie viacerych analytickych
postupov na stanovenie nepolarnych extrahovatel-
nych latok (ropnych latok) (NEL) v odpadovych vo-
dach. Objektom experimentalnych merani st odpa-
dové vody znecistené zvySkami zvldknhovacich pre-
paracii, avivazi, lubrikantov, Slichiet a pod., ktoré moz-
no zahrnut do skupiny textiinych pomocnych pros-
triedkov (TPP). Ziskané poznatky autori prispevku
navrhuju vyuzit pri kontrolnych analyzach odpadovych
vod z vidknarenskych a textilnych prevadzok.

uvoD

TPP patria do skupiny povrchovoaktivnych latok.
Znizuju povrchové napétie, trenie, zlepsuju techno-
logické procesy, ovplyviuju fyzikalno-mechanické
viastnosti materialov a pod. Tieto vlastnosti st dané
chemickou a fyzikalnou Struktdrou ich molekul. VAESi-
nou su zlozitou zmesou latok, ktora pozostava
z dvoch protichodnych Casti: hydrofobnej — nepolar-
nej a hydrofilnej — polarnej. Cim ma TPP nepolarnej-
8i charakter, napr. mineralny olej, t.j. obsahuje len ali-
fatické alebo aromatické C—H skupiny, tym je jeho
prispevok na organické znecistenie vacsi.

V prirode st taketo latky velmi tazko biologicky od-
buratelné. To je hlavny dbévod, preco sa NEL stali
neoddelitelnou sucastou kontrol zloZenia odpadovych
vod, najma z chemickych, strojarenskych a textilnych
podnikov. Uvedené skutocnosti su postihnuté aj le-
gislativne. Tzv. vodny zakon 242/1993 Z. z. predpi-
suje maximalny obsah NEL v odpadovych vodach
textiiného priemyslu na Grovni 10 mg.I™".

Postupy stanovenia NEL

Vo vacSine pripadov stanoveniu NEL v odpadovych
vodach predchadza ich extrakcia do vhodného roz-
pustadla. Ziskany vyextrahovany organicky podiel
z odpadovych vod postupuje do dalSieho stupnia, kto-
rym je odstranenie polarnych organickych extraho-
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vatelnych latok, ¢o sa uskutoCnuje sorpciou na po-
larnych sorbentoch. Analyticky postup stanovenia za-
chytava doposial platnd STN 83 0540, c¢ast 4: Sta-
novenie ropnych latok v odpadovych vodach. Tato
norma predpisuje na oddelenie polarnych latok
z vyextrahovaného organického podielu z odpado-
vych vod 1 g sorbentu. Zistilo sa viak, ze toto mnoz-
stvo sorbentu je nepostacujice pri analyzach NEL
v odpadovych vodach s obsahom TPP, ako to bude
dokumentované dalej.

Stanovenie NEL v odpadovych vodach podla cito-
vanej normy mdze byt uskutoénené spektrofotomet-
ricky v ultrafialovej alebo infraCervenej oblasti spekt-
ra ako aj gravimetricky.

Stanovenie obsahu NEL v ultrafialovej oblasti spekt-
ra je pre hodnoteny druh odpadovych véd prakticky
nepouzitelné. TPP odchadzajuce v odpadovych vo-
dach su vacsinou latky nearomatického charakteru,
ktoré su v tejto oblasti spektra neaktivne, resp. malo
aktivne. Gravimetricky postup stanovenia je sice do-
stupny, ale pre nizke koncentracie NEL v odpadovych
vodach nevyhovujuci, pretoze neumozriuje stanove-
nie obsahu NEL pod 10 mg.I”". Stanovenie NEL v in-
fratervenej oblasti spekira riesi obidva spominané ne-
dostatky a stava sa preto vyhovujicim a rozhodéim
kontrolnym stanovenim.

Niekolkoro¢né skusenosti ziskané zo stanoveni
NEL v odpadovych vodach v laboratériach VUCHV
Svit za pouzitia spektrofotometrického merania v in-
fraCervenej oblasti spektra ukazali, Ze experimental-
ny postup stanovenia NEL podla STN 83 0540, Cast 4
je potrebné upravit. Uprava so dotyka postupu od-
delovania polarnych latok z celkového extrahovatel-
ného podielu ziskaného z odpadovych véd. Spociva
v potrebe pouzitia va¢sieho mnozstva sorbentu ako
je v norme predpisané. Na to poukazuje experimen-
talne ziskana zavislost, uvedena na obr. 1. Ako je
zo zavislosti mozné zistit, pokial sa na oddelenie po-
larnych latok pouzije 1 g sorbentu, stanovi sa 33 mg.I”
'. Pri pouziti napr. 5 g sorbentu je obsah NEL uz len
6,5 mg.I"", &o je priaznive;jsi, ale najmé spravnejsi vys-
ledok.
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Obr. 1 Zévislbsf obsahu NEL v odpadovych vodach od mnoz-
stva sorbentu

Jednou z dalSich praktickych vyhod stanovenia NEL
v odpadovych vodach za pouzitia infratervenej spek-
troskopie je analyza bez kalibraénych modelovych
Standardov. Vypocet NEL sa uskutoc¢nuje podla em-
pirickych vztahov (1, 2, 3), preto ziskanie spravneho
vysledku je priamo zavislé od spravnosti prevadzky
a kalibracie absorbanénej stupnice spektrofotometra.
Pre tento GcCel je mozné doporudit postup kalibracie
uvedeny v (3) za pouzitia roztoku n—hexadekanu.

ZAVER

Stanovenie obsahu NEL v odpadovych vodach
vlaknarenského a textiiného priemyslu je najpresnej-
Sie pokial sa pouzije spektrofotometrické meranie
v infraCervenej oblasti spektra a dostatoéné mnozstvo
sorbentu na odstranenie polarnych latok. Ucinné
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Obr. 2 FT-OR spektra extrahovatelného podielu pred (TPP) a po odstraneni polarnych latok (NEL).

O tom, Ze polarne latky boli z extrahovatelného or-
ganického podielu odpadovej vody odstranené je
mozné sa presvedcit zaznamenanim a interpretaciou
prislusnych infraervenych spektier. Na obr. 2 st zob-
razené 2 spektra, z ktorych jedno (TPP) charakteri-
zuje pouzity zviaknovaci prostriedok typu etylénoxi-
dovanej vy3Sej mastnej kyseliny, druhé (NEL) nepo-
lary extrahovatelny podiel nezachyteny na sorpénom
materidli. Neobsahuje Ziadne absorpéné pasy polar-
nych chemickych vazieb, ako su -C-O-C— a —-OH.
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mnozstvo sorbentu je zavislé od typu organického
mnozstva znedistenia a je treba ho experimentaine
stanovit.

LITERATURA

1 STN 83 0540, cast 4
2 DIN 38 409, teil 18
3 ISO/TR 11046
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Ziskavanie vedecko-technickych informacii
vo VUTCH-CHEMITEX spol. s r.o. Zilina

Acquisition of scientific and technical information
in VUTCH-CHEMITEX Ltd. Zilina

Capekova, V.

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

Hlavnou ulohou oddelenia VTEI (vedecko-technic-
kych informacii) vo VUTCH-CHEMITEX spol. s r.0.
Ziline bolo a je budovanie informa&ného systému ve-
decko-technickych informacii.

Stredisko VTE! vzniklo pred 28 rokmi sucasne so
vznikom Vyskumného Ustav textilnej chémie. Povere-
né bolo riadenim odborového informaéného strediska
a svoju informacnu €innost zabezpecovalo v zmysle
Poverovacej listiny Ministerstva priemyslu v ramci od-
bornej gesénej naplne Vyskumného ustavu textilnej
chémie. Prioritnymi oblastami zaujmu bol vyskum a vy-
voj textilnych pomocnych prostriedkov, technoldgii zos-
lachtovania a Specidlnych Uprav, vyroba autokobercov.
Postupne ako sa rozSirovala oblast zaujmu Vyskum-
ného Ustavu textiinej chemie o nové viakna a vlaknité
Utvary, metédy skuSania, ochranu Zivotného prostre-
dia, usporu energie a surovin, vyrobu Specialnych stro-
jov a zariadeni, technickych a bytovych textilii lohou
informacného strediska bolo rozSirovat svoj informac-
ny zaber. Prostrednictvom trendov zo zahranicnej lite-
ratury a vlastnou intuiciou bolo a je v3etky nové situa-
cie (aspekty) predvidat a do svojich informacnych fon-
dov ich zabudovavat tak, aby ked sa stanu aktualny-
mi, boli uz v stredisku a dalo sa s nimi pracovat.

Stredisko VTEI predstavuje funkény celok, ktory za-
bezpecuje informacny proces od zberu informacii, cez
ich spracovanie po ich vyhodnocovanie a Ciastotne
i analyzu. Ciefom informacéného strediska je poskyto-
vat maximalne vyhovujlce informacné sluzby za mini-
malnych nakladov pre dlhodoby, strednodoby i kratko-
doby Casovy horizont uplatnenia firmy v domacom
i zahrani¢nom konkurenénom prostredi. Na rozdiel od
¢innosti OBIS-VTEI, kde bola zahrnuta len zakladna
a vy8Sia informacna Cinnost, stredisko VTEI rozSiruje
svoj rozsah &innosti a su do nej zavadzané viaceré
marketingové prvky (sluzby propagacné, public rela-
tion, praca s elektronickymi médiami, zvladnutie novych
polygrafickych moznosti, rozne doplnkové sluzby ai.)

Zakladna informacna ¢innost strediska VTEI
vo VUTCH-CHEMITEX spol. s r. Zilina

Zakladnu informacnu Cinnost strediska VTEI tvori
budovanie nasledovnych informaénych fondov:
— knihy
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— tuzemské a zahraniéné ¢asopisy

— normy

— patenty

— zahranicné cestovné spravy

— reSerse

— preklady

— vyskumné spravy ai.

Knizny informacny fond tvori v suc¢asnosti cca
5 000 titulov hlavne z oblasti textilnych vlakien a viak-
nitych atvarov, textilnych technolégii, zoslachtovania
textilii, chémie, matematiky, fyziky, elektroniky. V men-
Sej miere sa v kniznom fonde nachadza ina doplnkova
literatura ako su slovniky, encyklopédie, ekonomika,
marketing ai. Knihy sa ziskavaju nakupom od tuzem-
skych a zahrani¢nych vydavatelstiev.

Zahranicné casopisy tvoria hlavny informaény zdroj
potrebny k monitorovaniu sucasného trendu vysku-
mu a vyvoja nasej oblasti zaujmu v zahranici. Pre rok
1998 mame zabezpecenych 30 odbornych periodik.
Z toho 8 titulov je zabezpeCenych kupou, 17 vyme-
nou za €asopis Vlakna a textil a 5 titulov k nam do-
chadza zadarmo.

Tuzemské casopisy a noviny (vratane éeskych)
sa ziskavaju hlavne kupou cez slovenské vydavatel-
stva a su distribuované priamo na meno pracovnika,
pre ktorého nové priebezné informacie vytvaraju zdroj
najaktualnejSich poznatkov. Tri tituly- ziskavame vy-
menou za Operativne informacie a 5 titulov zadarmo.

Slovenskeé technické normy alebo zahrani¢né nor-
my sa v sucasnosti objednavaju cez SUTN Vydava-
telstvo Bratislava alebo cez Normkonzult Trencin.

Originalne patentové spisy sa ziskavaju cez Urad
priemyselného vlastnictva SR v Banskej Bystrici.

Zahranicné cestovné spravy, resSerse, preklady
a vyskumné spravy su tvorené zamestnancami
VUTCH-CHEMITEX spol. s r.0. Zilina a st predme-
tom duSevného vlastnictva firmy. Nepozi¢iavaju sa ex-
ternym zaujemcom, ale mézu byt po dohode s ve-
denim firmy predané za uhradu.

Vyssia informaéna ¢innost strediska VTEI
vo VUTCH-CHEMITEX spol. s r. Zilina

Vys§8§iu informacénu éinnost strediska VTEI tvoria
nasledovné Cinnosti:
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—~ dokumentaéné spracovanie zahraniénych ¢aso-
pisov

— tvorba automatizovaného informaéného systému
Textil (AIS TEXTIL)

— spracovanie priebeznych informacnych profilov

spracovanie retrospektivnych reSersi na zadanu

Specifikaciu

spracovanie Studii typu VTEI

prekiadatelska €innost v jazyku anglickom, ne-

meckom a ruskom

publikacna ¢innost

— patento-pravna ochrana nehmotného majetku
firmy.

Dokumentacne sa spracovavaju klucéové zahra-
niéné odborné periodikd America’'s Textiles Interna-
tional, High Performance Textiles, ITB-Garn und
Flachenherstellung, 1TB-Vliesstoffe, 1TB-Farberei-
Druckerei-Ausristung, Kettenwirkpraxis, Melliand
Textilberichte, Technical Textiles International, Tek-
stilnaja Promyslennost, Technische Textilien, Tensi-
de Surfactant Detergents, Textilveredlung, TUT Tech-
nical Usage Textiles a Textile World.

Anotacie z uvedenych Casopisov a anotacie z ¢a-
sopisov, ktoré dokumentacne spracovava SPOLSIN
s.r.o. Ceska Tiebova su momentalne zakladom pre
tvorbu automatizovaného informaéného systému
AIS TEXTIL. Databaza je vo VUTCH-CHEMITEX
spol. s r.0. Zilina od roku 1988, ked sa na jej tvorbe
zuc¢astiovalo 13 organizacii v ramci byvalej spoloc-
nej republiky. Cas ukazal, Ze bola vytvorena na vel-
mi dobrom programovacom systéme CDS/ISIS pro-
gramu UNESCO v operacnom prostredi MS DOS.
Pretrvava doteraz a jej pristupnost (vtedy zadarmo,
dnes za symbolicku cenu) a jej vyhladavaci systém,
ktory je mozny na zaklade 18-ich identifikatorov, je
velmi spofahlivou a ucinnou formou vyhladavania
z velkého mnozZstva informacii. Momentalne sa v da-
tabaze nachadza cca 24 000 zaznamov. Pre Sloven-
sku republiku je VUTCH-CHEMITEX spol. s r.o. Zili-
na spravcom a prevadzkovatelom tohto automatizo-
vaného informaéného systému. Systém je produko-
vany v ceskej a slovenskej mutacii a nie je pristupny
do ziadne;j siete.

Spracovanie priebeznych informaénych profilov
pre vyskumnych pracovnikov nasej firmy sa uskutoc-
fuje pravidelne v Stvrtrocnych intervaloch prave z da-
tabazy AIS TEXTIL. Spracovava sa cca 40 informac-
nych profilov na zaklade Specifikacii poziadaviek kon-
covych internych uzivatelov (obr. 1) .

Pre spracovanie retrospektivnych resersi sa
vyuziva hlavne AIS TEXTIL. V pripade, ze na$a lo-
kalna databaza pozadovanu Specifikaciu neobsahu-
je, hladaju sa iné databazové systémy. VyuZivaju sa
hlavne zahrani¢né databazy CA-Search, DERWENT,
CELEX, PERINORM ai., alebo reSerS sa objedn