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Vazeni Citatelia Casopisu Vlakna a textil

Histdria vyvoja viakien a textilu je stard ako historia vyvoja civili-
zacie ludstva. Najskér boli zname a vyuzivané vyluéne prirodné
vlakna na vyrobu odevov a inych textilnych vyrobkov. Hoci Usilie
ziskavat vlakna z inych zdrojov ako prirodnych je relativne staré si
400 rokov, pociatky vyroby chemického vlakna vébec sa spajaju
s rokom 1840 a menom priekopnika v oblasti viakien Merciera. Na
Slovensku sa zaviedla priemyselna vyroba po prvykrat v roku 1919.
Bola to vyroba viskézovych viakien v Slovenskom hodvabe v Senici.

Dal$i burlivy rozvoj syntetickych viakien vo svete aj u nas si vy-
Ziadal, aby sa zaviedlo inzinierske Stadium technolégie chemickych
a syntetickych vlakien. Bolo to viac ako pred patdesiatimi rokmi,
v roku 1951 na SVST v Bratislave. Odvtedy sa tento $tudijny odbor

-

rozvija, teraz na STU v sulade s najnovsimi vedeckymi trendami vo svete. Do praxe odislo za

toto obdobie niekolko stoviek inZinierov — $pecialistov na vlakna a textil. Z mnohych su vyni-
kajuci odbornici na vysokych postoch v nadnarodnych vidknarskych a textilnych firmach u nas.
Aj to svedci o tom, ze vlakna a textil maju velmi Siroké uplatnenie.

Odborny Casopis Vlakna a textil poskytuje priestor nielen pre zverejiiovanie pévodnych
vedeckych prispevkov domacich i zahrani¢nych autorov, ale je tu priestor pre zverejiiovanie
informacii z vyskumnych a vyvojovych pracovisk a na firemnu reklamu.

Ako rektorovi Slovenskej technickej univerzity v Bratislave a Cestnému ¢lenovi Redakéne;j
rady pri vydavani Casopisu Vlakna a textil mi pripadla mila povinnost prihovorit sa Citatelom
tohto ¢asopisu. Som presvedceny, ze kazdy nas Citatel' si nachadza v iom svoju zaujmovu
oblast.

VSetkym Citatelom Casopisu Viakna a textil ako aj vSetkym autorom a redakénej rade zelam
do dalSieho obdobia vela tvorivych sil.

Prof. Ing. Vladimir Bale§, DrSc.

rektor STU v Bratislave
Cestny Clen redakénej rady
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Fibres and yarns

DEGREE OF GRAPHITISATION AND CARBONISATION OF
CARBON FIBRES

Sodomka L.

Technical University of Liberec,
Faculty of Textile Engineering,
Department of Clothing Technology

e-mail :

lubomir.sodomka @vslib.cz

Carbon fibres are frequently used in the new textile composite technology. Their properties are
determined through their structure. The best mechanical properties have fibres whose structure
approximates the structure of graphite with a Young’s modulus of no more than 1 000 GPa. The
degree of graphitisation as well as the Young’s modulus is determined through the structure of
the carbon fibres. It's contribution proposes how to determine and quantitatively measure the
degree of grafitisation and carbonisation using the x-ray diffractometry technique.

Introduction

Carbon fibres are used for many carbon-carbon tex-
tile composites. For some carbon composites, high
modulus (HM) fibres are used, while high strength (HS)
carbon fibres are used. The carbon fibres properties are
determined through their structure. For HS as well as
for HM carbon fibres, their structure has to approxima-
te of the structure graphite. The structure of carbon fib-
res is seen in the so-called turbostratic structure, which
is shown in FigureT.

The basic crystallographic planes of the graphite (001)
of the carbon fibres are parallel to the fibre axis. Only
for these cases can the HS and HM fibres be obtained.
For a quantitatively estimation and measurements, what
is being done concerning the measurement of fibres, the
degree of graphitisation and carbonisation (Dg¢) is in-
troduced in this short contribution.

Diffractometric measurements

It has been shown elsewhere that for an indirect pro-
jection of a structure, x-ray diffraction technique is used.
The perfection of the material structure can be determi-
ned from the diffraction peaks. The new quantity of the

7 fibre axis

Fig.1 Turbostratic structure of carbon fibres. The basic deformed
crystallographic planes (001) are parallel to the fibre axis.

Vidkna a textil 11 (2) 39-42 (2004)

degree of the graphitisation and carbonisation of the
carbon fibres can be introduced from the diffractomet-
ric curves (peaks) as follows: 1. a whole diffraction di-
agram has to be made, 2. all the diffraction peaks have
to be indexed, 3. the representative diffraction line (or
lines) is being chosen, 4. the maximal value of Imax and
the half width W, of the diffraction curve is established
and the grafitisation and carbonisation degree Dg ¢ of
the carbon fibres is calculated following the definition

DG.C = |max/W1/2 (1)

The quantity defined through formula (1) is called “ab-
solute graphitization” and the carbonisation degree is
measured in arbitrary units. All three quantities Dg ¢, |nax
and W, depend on the Miller indexes of the competent
diffraction curve, and this fact also used for an anisotro-
pic determination of the degree of the graphitisation and
carbonisation of the carbon fibre Dg . The values of the
Dg ¢ are located in the interval (0,oc). For carbon fibres
with a high graphite (carbon) content in the carbon fib-
res, the Dg ¢ can also be very high, and for the degree
evaluation of the carbon fibres it is better to use the re-
lative degree (Dg ¢)rel defined as

(Dac)er = (Da c)(fiber)/(Dg c)(graphite)  (2)

where (Dg ¢)(fiber) is the absolute degree of fiber and
(Dg c)(graphite) is the absolute degree of the graphite.
If perfect graphite powder is handled in a laboratory, it
is better to express the degree of carbon fibres throu-
gh the relative one. Multiplying the relative degree throu-
gh the number 100, the degree (Dg ) in percentages of
the degree of graphite is obtained.

Examples of determining Dg ¢

The degree of Dg ¢ can be determined for some car-
bon fibre examples using an algorithm following the
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Fig. 3 Diffractogram of pure carbon powder
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* Fig. 4 Diffractogram of the Turnov carbon fibre

points from 1. to 4. and the degree of carbon fibres using
the relative degree calculated from the experimental
data after formula (2). The same can be done for the
carbon powder, as will be shown in the following text.

The diffractogram of the pure graphite is shown in
Figure 2.
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Fig. 7 Diffractogram of SVIT short pitch carbon fibre in an epoxy resin
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An intensive first diffraction line with the Miller index
(002) was chosen from the diffraction lines and from
this, (Dgc)(graphite) was determined and is 49. The
same was done for the pure carbon with the diffracto-

Vidkna a textil 11 (2) 3942 (2004)
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Table 1 Dgcand (Dgg)rel values of the carbon fibres and short
carbon fibres in the epoxy resin

Material lmax Dac Wi (Dol %
Graphite 49 49 11 100
Carbon 110 73.33 1.5 1 100
CF Turnov 33 3.66 9 0.07 7
CF Toray 33 3.66 9 0.07 7
CF short pitch 20 0.66 30 0.013 1.3
CF short pitch 25 0.5 50 0.01 1

in the epoxy resin

gram in Figure 3, and the absolute degree of carbon is
73.33.

As additional examples of carbon fibres with their
Dg ¢, carbon fibres of a different provenance is presen-
ted in Fig. 4 ( carbon fibres produced in Turnov CR),
Japanese Toray carbon fibres (Fig. 5), short carbon
pitch fibres (Fig. 6) and short pitch fibres in an epoxy
resin matrix (Fig. 7).

The measured and calculated Dg ¢ and (Dg c)rel are
summarized in The table 1.

Fibres and yarns
Results and conclusion

In this paper a new gquantity for the quantification of
the degree of graphitisation and carbonisation (Dg¢) of
carbon fibres has been introduced. The quantity can be
easily calculated from carbon fibre diffractograms. The
advantage of this evaluation method has been confir-
med using measurements of some carbon fibre exam-
ples.

This publication was supported by GACR Grant No.
106-071-383.
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STUPEN GRAFITIZACE A KARBONIZACE UHLIKOVYCH
VLAKEN

Translation of Article:
Degree of grafitisation and carbonisation of carbon fibers

V novych technologiich textilnich kompozitl se €asto vyuziva uhlikovych vidken (UV). Jejich
vlastnosti uréuje jejich struktura. Nejlep§i mechanické vlastnosti nabyvaiji ty struktury UV, které
se blizi struktufe grafitu namahané ve smeéru bazalnich rovin. Blizi se pak napf. modulu pruznosti
v tahu grafitu 1000GPa. Mechanické vlastnosti zaviseji na stupni grafitizace (karbonizace) UV a
na ném zaviseji i mechanické vlastnosti UV. Problém je jak definovat a ur€ovat stuperi grafitizace
Dg. Ponévadz jde o strukturni velicinu, nabizi se moznost definovat a urovat stupen grafitizace
rentgenovou difrakci, coZ je prokazano v tomto pfispévku.

Uvod

Pro mnoho textilnich kompozitl s polymerovymi, ko-
vovymi a uhlikovymi maticemi se uzivaji uhlikova viak-
na (UV). Uzivaji se jak vysokomodulova (HM) tak i vy-
sokopevnostni (HS). Tyto vyznamné viastnosti pro
konstrukci kompozitli zaviseji na struktufe UV, hlavné
vSak na stupni grafitizace UV. Struktura UV je turbostra-
ticka, coz znamenad , Ze bazalni roviny jsou ve sméru
vldken zprohybané, jak ukazuje obr. 1.

Obr.1 Turbostraticka struktura UV

Bazalni grafitoveé roviny (001) jsou zprohybané a od-
klonéné od osy vlakna. Pouze pro takto orientovane a

Vidkna a textil 11 (2) 39-42 (2004)

dokonalé bazalni roviny, rovnobézné s osou vlaken
mohou vznikat HM a HS vlastnosti UV. Tyto strukturni
Udaje urcuji strukturni veli¢inu nazvanou stupen grafiti-
zace UV, Dg , ktera je predmeétem toho ¢lanku.

Difraktometrickd méreni

V rozsahlé literature bylo dokazano, ze urcité projek-
ce krystaloveé struktury ve Fourierové prostoru, je moz-
né dosahnout rentgenovou difrakci. Rentgenovych di-
frakénich ¢ar grafitu a UV je mozné proto vyuzit k
definici a méfeni stupneé grafitizace DG v relativnich jed-
notkach. K uréeni DG pouZijeme tohoto postupu:
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1. Namérfime difrakéni kfivky v celém rozsahu (nékdy
se staéi omezit pouze na prvni difrakéni Cary).

2. Difrakeni Cary oindexujeme (pfifadime jim Millero-
vy indexy krystalovych rovin).

4. Ur¢ime maximalni hodnotu Imax a polositku Wy,
téze difrakeni ¢ary. Absolutni stupen grafitizace Dg
je pak definovan vztahem

DG = lma></W1/2 (1)

méreny v relativnich jednotkach. Stupen grafitizace je
zavisly na krystalovych rovinach, tj. na Millerovych in-
dexech. To znamena, ze je principialné mozné urcovat
i anizotropii DG. VétSinou se pro UV uziva nejintenziv-
<0,e>, Proto je Iépe vztahovat DG (vlaken) na DG (gra-
fitu), ¢imz dostavame relativni stupen grafitizace UV
DGR

DGR = (DG(vlakno)/ DG (grafit).100 (%)  (2)

Tim se zbavujeme v definici (1) nepfijemneé veli€iny <.
Nasobime-li relativni index DGR stem, dostavame jeho
vyjadreni v %.

Priklady urcovani DG a DGR

Nyni budou uvedeny priklady urCovani stupné gera-
fitizace uhlikovych vlaken a jejich soustav. Pritom se
vyuzije Ctyfbodového algoritmu 1. az 4., vyjadieného
vyse a definici stupné grafitizace (karbonizace) ve vzta-
zich (1) a (2). Pro porovnéani bude urcen i stupen grafi-
tizace grafitu a uhlikového spektralniho prasku.

Nejprve vyjdeme z difraktogramu grafitu, ktery pou-
zijeme také jako referencni vzorek. Difraktogram grafi-
tu je na obr. 2.

Obr. 2 Difraktogram grafitu

Z ného byla vybrana jako nejintenzivngjsi difrakeni
¢ara Braggovska reflexe (002). Na ni byla naméfena
maximalni hodnota intenzitni kfivky v relativnich jed-
notkach a jeji polosifka (obé v mm). Obé veliciny sou-
viseji s krystalovou dokonalosti méfeného vzorku, a to:
Cim je v&tsi vyska tim je dokonalejsi struktura a &m je
vétsi polositka tim méné je vzorek dokonaly a jsou v
ném zastoupeny roviny s velkou desorientaci. Pomér
vySky maxima k poloSirce uréuje absolutni stupen gra-
fitizace grafitu. UZijeme-li grafit jako referenéni materi-
al k urovani relativniho stupné grafitizace (viz vztah
(2)), pak v % je relativni stupen grafitizace grafitu 100%.
Ostatni vzorky se pak vztahuji k tomuto normalu. Nyni
jiz bude vénovana pozornost dalsim vzorkdm. Prvnim
z nich je uhlikovy spektralni prasek, jehoz difraktogram
je naobr. 3.

Obr. 3 Difraktogram spektralniho uhliku

Jeho relativni stupen karbonizace (grafitizace) byl
uréen na hodnotu % .

42
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Za dalsi vzorky k ur€ovani stupné grafitizace byla
zvolena uhlikova vlakna vyrobena v Turnove, uhlikova
vlakna Toray, kratka uhlikova vldkna pfipravena ze
smoly ve Svitu a tatédz vlakna v epoxidové pryskyfici.
Jejich difraktogramy jsou postupné naobr. 4, 5,6 a 7.

Obr. 4 Difraktogram uhlikovych viaken Turnov
Obr. 5 Difraktogram uhlikovych vidken Toray
Obr. 6 Difraktogram kratkych uhlikovych viaken Svit

Obr. 7 Difraktogram kratkych uhlikovych viaken Svit v epoxidové
matrici

Nameérené a vypoctené hodnoty k ur€eni stupne gra-
fitizace jsou uvedeny v tab.1

| kdyZ urCeny stupen grafitizace (karbonizace) pro
bézné vyrabéna viakna se zda byt nizky, pfesto maji UV
vlakna Turnov a Toray mechanicky i elektricky vynika-
jici viastnosti [1], ktere take zaviseji na dokonalosti struk-
tury vléken a daji se rovnéz k jejimu hodnoceni pouzi-
vat.

To, co snizuje strukturni hodnotu vidken a jejich vlast-
nosti, jsou dutiny uvnitf jejich turbostraticke struktury. Ta

Tabulka 1 Naméfené hodnoty z difraktogram( a z nich uréené
relativni stupné grafitizace

Materiél Imax DG.C W1/2 (DG,C)rel %
Grafit 49 49 1 1 100
Uhlik 110 73383 1,5 1 100
UV Turnov 33 3,66 9 0,07 7
UV Toray 33 3,66 9 0,07 7
UV kratka vlakna 20 0,66 30 0,013 1,3
UV kratka viakna 25 0,5 50 0,01 1

v epoxid. pryskyfic

je tvofena grafitovou strukturou a dutinami mezi grafi-
tovou strukturou. Objem dutin je pak mirou grafitizace,
karbonizace struktury UV. Objem dutin je mozné urcit
mérenim hustoty viaken a tim je mozné urCovat i stupen
grafitizace. Ten se da urCivat i méfenim elektrického
odporu vidken a grafitu.

Stupen grafitizace Ize definovat i z elektrickych viast-
nosti , a to mérnych vodivosti nebo odporu jako SG =
(V/(G =(G/(V = (VL(G/ RL M2L

Zhodnoceni a zaver

Definovany stupen grafitizace je velicina strukturni. Je
mozné jej hodnotit také vliastnostmi jako je objemova
hmotnost, mechanicke viastnosti a elektricke viastnosti.
Na zjistovani souvislosti rizné definovanych veli¢in je
treba pracovat jak teoreticky tak i experimentalné. Mé-
reni elektrickeho odporu UV bylo vyuzito k méfeni jejich
stejnomernosti [2]. Z urCeni stupné grafitizace kompo-
zitu s kratkymi UV vlakny a vypoctenych hodnot stup-
né grafitizace z difraktogramu na obr.7 je vidét, ze stu-
pen grafitizace je shodny se stupném grafitizace
samotnych kratkych UV urCenym z difraktogramu na
obr.6. Epoxidova matrice stupen grafitizace neovlivni-
la, i kdyz pfispéla ke tvaru difraktogramu na obr.7.

Préce vznikla za podpory GACR grantu & 106-01-0383
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ZoSlachtovanie

Textile finishing

ENZYMATIC SCOURING OF TERRY FOR TOWELS

Jordanov |., Mangovska B.

Faculty of Technology and Metallurgy, University of Sts. Cyril & Methodius,
R. Boskovic 16, 1000 Skopje, Macedonia
e-mail: igorjordanov @ yahoo.com, e-mail: mangova @ereb1.mf.ukim.edu.mk

Enzymatic scouring, bleaching and dyeing were done on terry for towels in a winch dyeing
machine in an industrial trial. Alkaline scouring, bleaching and dyeing were also done for com-
parison. The whiteness, colour coordinates, hydrophilic properties, resistance to pilling and abra-
sion were measured after processing. The towels were washed 10 times in a domestic laundry
machine, and any shrinkage, colour differences, resistance to pilling and abrasion, tensile strength
and DP were measured after that. Enzymatic scoured towels have better useful and mechanical
properties than alkaline scoured towels. They have improved resistance to pilling, and better
dimensional stability, better mechanical properties than those scoured by alkaline.

Key words: enzyme, pectinase, terry for towels, scouring, dyeing

INTRODUCTION

Terry cloths are fabrics belonging to the 11/2 D struc-
ture. They are composed of ground warp and weft yarns
and an additional warp system (pile), which forms loops.
The weave for the ground fabric is rib or plain. The yarn
for the pile warpa usually has fewer twists than for
ground one. Terry cloth is produced on dobby and
jacquard looms.

From a finishing point of view, it is important if the terry
cloth is designed in one colour or is multiple coloured.
If the designed terry cloth is plain, the finishing is con-
ducted on a gray terry cloth. In the case of coloured terry
cloth, the finishing is performed on the yarns. Terry cloth
is used for the production of towels, bedding and bath
robes.

Gray terry for towels is finished after waving. The fi-
nishing process is performed in several steps: scouring,
half bleaching or bleaching, dyeing, softening and sta-
bilization. Scouring is the process, which aims to impro-
ve absorbency by removing noncellulosic natural mat-
ter such as waxes, pectines, proteins, polysaccharides,
inorganics, and lignin containing impurities which pro-
tect the fiber during its growth. These noncellulosic
matters affect the hydrophobic properties of raw cotton.
Scouring is traditionally performed in an alkaline me-
dium with a 1-4 % solution of NaOH at a boiling tem-
perature for one to two hours. The alkaline scouring is
followed by a high loss in weight of the cotton, high ener-
gy requirement, large amounts of rinse water, and high
COD and BOD values of the water used [1-4]. On the
other hand, under these treatment conditions, cellulo-
se is susceptible to oxidation damage, which might re-
sult in lower DP and higher loss of strength.

Bleaching'with hydrogen peroxide in an alkaline me-
dium in the same or separate baths eliminates colou-
red materials in cotton. Terry for towels is usually dyed
with reactive dyes.

Recent results indicate that enzymes (pectinases,

Vidkna a textil 11 (2) 43—49 (2002)

proteases, lipases and cellulases) may be used effec-
tively in the scouring process. Pectinases appear to be
the most suitable enzymes for this purpose [4-8]. They
are capable of hydrolyzing the pectin, breaking the link
between the cellulose waxes and other impurities, and
thereby improving the absorbency of the textile materi-
al and leaving the cotton with an intact cellulose struc-
ture. Cellulases are also capable of improving absorb-
ency, but they provoke higher losses in weight and
strength.

Alkaline pectinase Bio Prep 3000 L has recently ap-
peared on the market. It acts under mild alkaline con-
ditions. Our previous work has been focused on optimiz-
ing the parameters of scouring with Bio Prep 3000 L [9],
scouring yarns in the form of cones and hanks [10, 11]
and a combination of scouring and bleaching [12].

Towels are products that must have high wettability,
good softness, good mechanical and geometrical prop-
erties, and good resistance to pilling after many launder-
ings in domestic washing machines.

The goal of this work was to use BioPrep 3000L as
a scouring agent of terry for towels, analyze the prop-
erties of enzymatic scoured towels after finishing and
many launderings under domestic conditions, and
compare them to traditional alkaline scoured towels.

MATERIALS AND METHODS

Terry for towels with the properties given in Tab.1 is
used in the experiments. Other chemicals used in the
experiments are given in Tab. 2.

Enzyme

BioPrep 3000L is a pectinase (EC 4.2.2.2) produced
by the submerged fermentation of the genetically mo-
dified Bacillus microorganism.
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Table 1 Physical and mechanical properties of the towels used

Properties Value
Area weight, Q (g/m?) 395.0
Thickness, d (mm) 2.98
Warp density, (cm™) 23.6
Fill density, (cm™) 16.14
Tensile strength, F (N) Warp direction 363.3

Fill direction 311.7
Elongation, ¢ (%) Warp direction 8.29

Fill direction 11.56

Table 2 Chemicals used in the experiments

Commercial nhame

Use

NazPO,
Kemonecer NI (KEMO)
EDTA

JUFOS TKI (Hrastnik)

NaOH

H202

Na,SiO,

Reaktivo orange X2R
(Lamberti)

NaCl

NaH003

Kemosoft 2185 (KEMO)
CH,COOH

Alkaline for regulation of pH
Nonionic surfactant

Sequester added after enzymatic
scouring

Sequester added at the start

of scouring

Alkaline for scouring and bleaching
Oxidation agent for bleaching
Stabiliser for bleaching

Reactive dye

Salt for dyeing with reactive dye
Alkaline for fixing the reactive dye
Cationic surfactant for softening
Acid for regulation of pH

Enzymatic scouring and bleaching

The enzymatic scouring was done in a winch dyeing
machine with 0.666 g/kg BioPrep 3000L in a bath with
liquor ratio of 1:20, and a pH of 9 (NazPO,) in the pre-
sence of 1 g/dm® Kemonecer Nl for 30 min at 55 °C [9)].

Textile finishing

Then enzymatic activity was stopped after scouring with
0.4 g/dm® EDTA, and the temperature was raised to
90°C for 15 min.

The half bleaching was done in the same bath with 0.5
g/dm® NaOH (pH 10), 4 cm®/dm?® H,0, (50 %), and 0.5
g/dm?® Na,SiO,, for 30 min at 90 °C. After the enzyma-
tic scouring and bleaching, the terry for towels was rinsed
twice for 10 min at 70 °C and 10 min with cold water.

After the scouring and half bleaching, the terry for
towels was dyed in a bath with a liquor ratio of 1:20 with
0.5 g/dm® JUFOS, 0.35 % Reaktivo orange X2R, 20—
25 g/dm® NaCl (A) and 4 g/dm® NaHCOj, (B) according
to the temperature time diagram given in Figure 1.

After dyeing, the terry for towels was rinsed 15 min at
70°C and 15 min with cold water.

Alkaline scouring and half bleaching

The alkaline scouring and half bleaching were done in
the same bath, according to the standard procedure used
in factories with a liquor ratio of 1:20, 0.5 g/dm® JUFOS,
2 g/dm® NaOH, 4 cm®dm?® H,0, (50 %), 0.5 g/dm®
Na,SiO; for 60 min at 90°C. After the scouring and ble-
aching, the terry for towels was rinsed twice for 15 min
at 90 °C and 5 min with cold water.

The alkaline scoured and half bleached terry for
towels was dyed as the enzymatic scoured.

The enzymatic and alkaline scoured, half bleached
and dyed terry for towels was softened with 30 g/dm®
Kemosoft 2185, ant 0.3 cm®dm?® CH,COOH (60%) at
40 °C. The softened terry for towels was dried open-
width on a pin tenter and stabilized at 160 °C.

The softened towels were washed with 60 g of “Gong”
detergent at a liquor ratio of 1:22.5 for 40 min at 60 °C
in a domestic washing machine and dried flat.

90

1/°C

7+ 1 NSNS SR SUUNN SN WU SN NN NG WS .

30

10 freon

L VaAy A VRY

H

2 1 win

20 40 60 80 100

120 140 160 180 200 220 240
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Fig. 1 Temperature — time diagram for dyeing of terry for towels with reactive dye
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Testing methods

After each step of the finishing, the following parame-
ters were tested:
e Whiteness, Berger
Colour coordinates, CIELab
% of water after padding, WAP
Speed of transport of water (Wicking test),
Pill formation, ICI test
Abrasion resistance, °/hole
e Weight loss after abrasion, Am (%)

After 10 washings, the following parameters were

tested:

Shrinkage, S (%)

Pill formation,

Colour differences, CIELab
Abrasion resistance, °/hole
Tensile strength, MKS F.S2.07
Degree of polymerisation, DP

The whiteness and colour coordinates were measu-
red on a Datacolour reflection spectrophotometer with
a D65 standard light source. The whiteness is given as
Berger Whiteness, and the colour coordinates are de-
fined by L*a*b* colour space values.

The WAP was determined by immersing an absolu-
tely dry sample (10cm x 10cm) into distilled water at
room temperature for 20 min [13]. Afterwards, the sam-
ple was padded and measured. The percent of water
after padding was calculated using equation 1:

WAP = [(m — m,)/m;]x100 (%) (1)

m; — weight of absolutely dry sample, m, — weight of
sample after padding

The speed of the transport of water (wicking test) was
measured by the DIN 53924 standard [13]. Strips of
fabrics (20 cm x 2 cm) were suspended vertically in the
warp direction with a 12.9 g clamp attached to one end
of the strips. Then the fabric strips were immersed in
distilled water at room temperature. The height from the
surface of the water to some distance for 120 s was
measured.

Pill formation was measured by the ICl test [13]. The
estimation is:

1. no pill formation

2. between 1 and 2

3. intensive pill formation

In order to evaluate the resistance to abrasion, the
towels were subjected to rubs with sand paper F 180.
Resistance to abrasion was tested on a Rubster (Met-
rimpex) universal wear tester with 5N load. The loss in

Table 3 Colour coordinates on dyed towels

Textile finishing

weight before and after any abrasions was also deter-
mined.

Shrinkage was determined by measuring the samples
before and after they were submitted to washing in a
washing machine. Equation 2 defines the percentage
area shrinkage

S-S

Sa=§, +8, ~—=-e (%) @)

S, - shrinkage in warp direction (%), S, — shrinkage

in fill direction (%).

The degree of polymerization (DP) was calculated
indirectly from the viscosity (22 °C) of the selected sam-
ples using cuoxam as a solvent [14]

RESULTS AND DISCUSSION

The main goals in cotton pretreatment are obtaining
a satisfactory absorbency, the removal of cotton impu-
rities and the achievement of a appropriate whiteness.
Enzymatic scoured and half-bleached terry for towels
has 64.41% Berger whiteness, while alkaline scoured
terry has 70.37 %. The decreased value of the white-
ness after enzymatic scouring and half bleaching is due
to the residual waxes on the substrate. The colour co-
ordinates of terry for towels, dyed with reactive dyes
after enzymatic scouring and half bleaching compared
with alkaline scoured and dyed terry are given in Tab. 3.
The results of Tab. 3 indicate that the hue of the enzy-
matic scoured, half bleached and dyed terry for towels
is darker with a negative value of DL and purer and
yellower whit a positive value of DC and b, due to the
residual waxes on the substrate.

The handling and softness of the enzymatic scoured
and dyed terry for towels was considerably improved.
So it was interesting to examine the speed of the
transport of water and WAP after different methods of
scouring.

The results of the testing velocity of the transport of
water and WAP of terry for towels are given in Tab. 4.
Enzymatic scoured, half bleached and dyed terry for
towels has a higher speed of transport of water and a
higher value of WAP, so it will exhibit better characte-
ristics as a towel.

Testing for pill formation (results are given in Tab. 4)
indicates that enzymatic scoured, half bleached and
dyed terry for towels has a lower tendency to form pills
than alkaline scoured terry. This is due to the mild con-

Parameters of treatment DL Da Db DC DH DE
Alkaline scoured, half bleached, dyed

Enzymatic scoured, half bleached, dyed -0.2 0.5 0.7 0.8 0.2 0.8
Enzymatic scoured, half bleached, dyed, softened ~0.1 =0.1 0.2 0.1 0.2 0.2
Alkaline scoured, half bleached, dyed, softened 1.2 -0.4 -0.3 -0.6 -0.0 1.3

Vikna a textil 11 (2) 43-49 (2004)
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Table 4 WAP, speed of transport of water, pill formation, abrasion resistance and weight loss during abrasion on towels

Parameters WAP cv L cVv Pill Abrasion resistance CV
of treatment % % cm % formation (°/hole) Am % %
Control 61.87 2.46 0 0 731.0 5.86
(21.23) (6.86)
Enzymatic scoured, half bleached 1777.3 2.44
(12.82) (9.07)
Enzymatic scoured, half bleached, dyed 119.30 1.36 6.43 6.28 1 7029.0 4.15
(6.75) (19.12)
Enzymatic scoured, half bleached, dyed, 1
softened
Alkaline scoured, half bleached 1025.3 5.18
(20.79) (3.92)
Alkaline scoured, half bleached, dyed 115.11 0.276 1 0 1 1713.0 6.83
(14.66) (11.26)

Alkaline scoured, half bleached, dyed, softened

ditions of work and mechanism of enzymatic scouring
during which cotton has an almost intact cellulose struc-
ture with completely preserved primary wall.

The results of measuring the resistance to abrasion
(Tab. 4) show that enzymatic scoured, bleached and
dyed terry for towels has a four times higher resistan-
ce to abrasion (a four times larger number of cycles for
the appearance of holes) than alkaline scoured terry.
The higher resistance to abrasion of enzymatic scoured
terry for towels is due to the selective action of the en-
zymes. BioPrep acts on the pectin depolimerisation by
breaking the link between the cellulose, the waxes and
other impurities, without causing cellulose destruction.
On the other hand, sodium hydroxide besides removing
noncellulosic impurities from the cotton’s surface cau-
ses the destruction of the cellulose of the primary wall
with decreases in the degree of polymerization. The

higher loss of weight of alkaline scoured than enzy-
matic scoured towels was also confirmed.

As with all cotton fabrics, towels tend to lose their
new look over a period of time. The surface becomes
fuzzy; small pills appear; the fabric loses its softness,
wetability; and the colours start to fade. So it was inte-
resting to analyse the shrinkage, pill formation and dif-
ference in colour as well as the degree of damage af-
ter several washings in a domestic washing machine.

The shrinkage after 1, 3, 5 and 10 washings is
shown in Fig. 2. Enzymatic scoured towels manifest
lower shrinkage after 1, 3, 5 and 10 washings and
their lower tendency to pill formation was evaluated
as 1 and 2 compared to the alkaline scoured. The
changes in colour after 10 washings are given in Tab.
5. The enzymatic scoured towels are darker after 10
washings than the alkaline ones.

20

18
16 15,6

14,41

117
12 '
10,7]

Shrinkage (%)

éS,OS

18,26

three five

washings

one
washing

washings

[] enzymatic scoured
B8 alkaline scoured

ten
washings

Fig. 2 Shrinkage on towels after several washings
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Conventional washing in domestic washing machines
in the presence of detergent can cause significant da-
mage to towels. The degree of damage to towels during
washings was determined by analysing the tensile
strength, abrasion resistance and degree of polymeri-
sation, and the results are given in Figs. 3, 4 and 5.

Enzymatic scoured towels have a lower loss of stren-
gth after 10 washings. The decrease in tensile strength
in scoured towels, the warp direction for alkaline scou-
red towels is two times higher than for enzymatic. An
5% decrease in tensile strength in the fill direction was

Vldkna a textil 11 (2) 43—49 (2004)

Fig. 4 Resistance to abrasion on towels after 10 washings

Table 5 Colour coordinates on towels after 10 washings

Parameters
of treatment

DL Da Db DC DH DE

Enzymatic Before

scoured, washing

half bleached, After 10 -1.5 -1.6-2.3-2.5 -1.1 3.1
dyed, softened washings

Alkaline Before

scoured, washing

half bleached, After 10 -0.5 -1.2-1.9-2.0 -1.1 2.3
dyed, softened washings
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Fig. 5 Degree of polymerisation on towels after 10 washings

noticed on the enzymatic and alkaline scoured towels
Fig. 3. Better resistance to abrasion was noticed on the
enzymatic scoured towels (Fig. 4).

Although the DP of the enzymatic scoured towels is
lower than for the alkaline ones, the DP of the alkaline
scoured towels decreased by 36 % after 10 washings
and for the enzymatic scoured, 7%.

CONCLUSION

In summary, the following conclusions can be made:

e The enzymatic scoured terry for towels has impro-
ved softness, resistance to pilling and abrasion as
well as retaining clearer colours, and greater wa-
ter absorbency (the higher speed of water transport
and better ability to retain water) than the alkaline
scoured terry.

After 10 washings

e Enzymatic scoured towels have better dimension-
al stability, improved resistance to pilling and longer
lasting colours.

e After many washings, enzymatic scoured towels
enzymatic scoured towels are less damaged than
the alkaline scoured towels. They have higher re-
sistance to abrasion with lower loss of strength and
lower decrease in the degree of polymerization
than the alkaline scoured ones.
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ENZYMATICKE PRANIE SLUCKOVYCH TKANIN PRE
UTERAKY

Translation of Abstract
Enzymatic scouring of terry for towels

Enzymatické pranie, bielenie a farbenie bolo vykona-
né na slu¢kovych tkaninach na hasplovych farbiacich
strojoch v priemyselnom meritku. Tiez bolo urobené pre
porovnavanie alkalické pranie, bielenie a farbenie. Po
spracovani boli zmerané belost, farebné koordinaty,
hydrofilné vlastnosti, odolnost vo&i Zmolkovaniu
a odolnost v odere.-Uteraky boli 10 krat oprané

Vidkna a textil 11 (2) 43-49 (2004)

v domacej pracke a po prani boli stanovené zmrstenie,
farebné odchylky, odolnost vo¢i Zmolkovaniu a oderu,
pevnost a DP. Enzymaticky prané uteraky mali lepSie
Lzitkové a mechanické vlastnosti ako alkalicky prane.
Maju zlepSenu odolnost voci zmolkovaniu, lepSiu roz-
merovu stabilitu a lepSie mechanické vlastnosti ako
alkalicky prané.
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DYEING A WOOL/POLYAMIDE BLEND WITH LANASET
DYES

Lukanova, V. Gantchev

University of Chemical Technology and Metallurgy, Department of Textile Chemistry
Boul. Kliment Ohridski, 8, Sofia 1756, BULGARIA

The studies carried out in the present work are aimed at examining the effect of sodium
dodecylbenzolsulphonate (DDBS) on the dyeing of a W/PA 75/25 blend with Lanaset dyes. The
dyeing is carried out with several concentrations of DDBS and its effectiveness is evaluated
through the differences in the depth of the colourings of the polyamide and wool components.
Parallel with that, according to the same technologic at scheme, fibres are dyed in the presence
of well known levelling agents for the dyeing of wool and polyamides. It has been determined
that under the conditions studied, best results can be obtained with the use of 6 g.l'1 DDBS. The
quantity of the dye extracted from the bath is the maximum (about 100%), while the colour

fastness under wet treatment is well preserved.

Keywords: wool fibres, polyamide fibres, dyeing, levelling agents, Lanaset dyes.

INTRODUCTION

The dyeing of W/PA may be carried out with acidic,
chrome, metalcomplex and reactive dyes, but in most
cases 1:2 metalcomplex dyes are used. Due to the fact
that the fibres have a similar chemical structure, the in-
teraction with the dyes in both cases is carried through
the end proton aminogroups. However, the number of
these aminogroups in PA fibres is about 20 times smal-
ler than in wool, and as a result, PA fibres have a lower
dye adsorption capacity. This is the reason why during
dyeing using light shades with 1:2 metalcomplex dyes,
the velocity of the saturation with dye molecules of PA
is higher, and the colourings are more intense than the
colourings of wool fibres (1, 2).

One-bath dyeing “shade in shade” of a W/PA blend
is difficult, and its successful accomplishment requires
the use of substances that regulate the distribution of
the dyestuff molecules between the wool and PA fibres.
These regulators temporarily block the reactive groups
of PA fibres, and most of the dye reacts with the wool
fibres. If the temperature is raised and a suitable pH
area is formed, the bond PA fibres — anion active level-
ling agent with the fibre affinity is destroyed, and the
active centres that were freed are taken by the dye.

The mechanism of the dyeing process using cation
levelling agents (with a dye affinity) includes the tempo-
rary blocking of the dyestuff molecules, as a result of
which the dyeing velocity is decreased. However, the
application of cation and amphoterous levelling agents
for this purpose is usually limited. Besides the levelling
additives, the structure of the dyes, like the number of
sulphogroups in them, plays a significant role for the
even dyeing of blends. A new class of dyes for W/PA
blends (3), which dye under 5.5 pH, has been produced.
During the last few years the 1:2 metalcomplex dyes (4)
have found wide application in the wool textile industry.

50

Their interaction with fibres is carried out in a weak aci-
dic or neutral medium, which decreases the possibility
of the destruction of the fibres, which is usual for dye-
ing under 1.8-2.8 pH, which is required by the common
strong acid and 1:1 metalcomplex dyes. A very good
performance is indicated by Lanaset dyes, which com-
bine the qualities of the 1:2 metalcomplex and the re-
active dyes and are cheaper than some reactive dyes.

The aim of the present work is to study the effect of
DDBS on the colour characteristics of both components
during the one-bath dyeing of a W/PA 75/25 blend with
Lanaset dyes and to compare them with that obtained
with the use of commercial levelling agents.

EXPERIMENTAL PART

Materials used

Dyes

1. Lanaset red 2B

2. Lanaset blue 5G
3. Lanaset yellow 4G

e Wool top of 60th quality
e Polyamide 6.6 - staple fibres, 2.2/50 dtex/mm, mat,
manufactured by Rhodia, Germany
e Setalan HE — anion active
e Albegal Set — amphoterous
e Keriolan A2N — amphoterous
e Sodium salt of dodecylbenzolsulphonic acid
CoHps — anion active (DDBS)

SO3Na

Vidkna a textil 11 (2) 50-53 (2004)
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A0.5,1.0 and 2.0 % dyeing with Lanaset red 2B of a
W/PA 75/25 blend, under M 1:40 in the presence and
absence of levelling agents is carried out according to
the following dyeing technology scheme:

98°C 30

1% HCOOH

50 °C 2 °C/min

A B
0.5¢.I"" Albegal FFA X% Lanaset dyes
2.0% CH3COOH - 80%

5.0% Na,SO,

2.0 g.I"" CH;COONa
4% (NH4),SO,

Y% Levelling agent

The selection of the levelling agents studied is made
according to their accessibility and application in the
wool textile industry in our country. The concentrations
are chosen by the cartels of the manufacturers. The
effectiveness of the various levelling agents is measu-
red by the quantity of the dyestuff extracted from the
bath and mainly by the difference in the depth of the
colourings of the wool and polyamide components and
also by the resistance obtained by the washing of the
dyed fibres. The relative intensity of the colour (RIC) is
calculated according to the function of Kubelka-Munk:

RIC = (K/S)/(K/S),-100 (%)

Textile finishing
RESULTS AND DISCUSSION

In Table 1 are shown the results obtained by the dy-
eing of the W/PA 75/25 blend with Lanaset red 2B in the
presence of the levelling agents studied.

The data in Table 1 show that the quantity of the dye
extracted from the bath is smallest when using Kerio-
lan A2N and Albegal Set. This is due to the fact that both
levelling agents have an amphoterous character and
block the active groups in the fibres and the dyestuff.
The bond dye-levelling agent is probably stronger and,
under these conditions, is more difficult to destroy. The
dyeing in the presence of Setalan HE shows a higher
level of extraction of the dye, but the difference in the
depth of the colourings of the wool and PA fibres is too
big. A very good extraction and a relatively good diffe-
rence in the depth of the colourings are obtained when
using DDBS. Itis well known that most levelling agents
with a fibre affinity are synthesised on the basis of al-
kylbenzolsulphonate. Keeping in mind the anionic cha-
racter of DDBS and its good active surface properties,
one can explain the obtaining of the colourings by the
even depth of the wool and polyamide fibres.

Table 2 shows the results of a 1.0 % dyeing of a W/PA
75/25 blend with Lanaset red 2B in the presence of dif-
ferent concentrations of DDBS.

The results in Table 2 show that the reserving effect
increases with the increase in the DDBS concentration.
The number of DDBS anions is very big, and it is more
difficult to replace them from the reactive groups of the
fibres. The interaction between the dye molecules and
the fibres is hindered. As a result, the quantity of dye in
the bath is larger, and the colourings are not as deep.
The optimal concentration of DDBS, which fulfils the requ-
irement for the even dyeing of a W/PA blend is 6 g.I"". With
this concentration of the levelling agent, the affinity of
the studied dyestuff studied towards the fibres is preser-
ved.

Table 1
Dyeing Type of levelling Extracted dye N

% agent 7, K/Sw K/Spa RICw RICps

0.5 Without levelling agent 97.6 0.73 1.69 74 163
Setalan HE - 1.0% 98.0 0.51 2.69 51 260
Keriolan A2N - 1.0% 90.0 0.56 1.14 57 111
Albegal Set - 1.0% 91.6 0.93 2.08 93 201
DDBS - 6g.I”" 98.8 0.95 1.05 100 100

1.0 Without levelling agent 98.0 1.10 2.80 60 150
Setalan HE - 1.0% 97.2 1.10 2.59 61 136
Keriolan A2N - 1.0% 88.0 1.05 3.90 57 206
Albegal Set - 1.0% 87.6 0.73 4.30 39 227
DDBS - 6g.I"" 98.0 1.84 1.89 100 100

2.0 Without levelling agent 98.6 3.06 5.07 115 180
Setalan HE - 1.0% 95.0 3.19 4.05 120 146
Keriolan A2N - 1.0% 87.0 2.08 4.26 110 153
Albegal Set — 1.0% 86.2 2.10 4.00 80 144
DDBS - 6g.I™" 98.0 2.64 2.70 100 100

* RIC - Relative Intensity of Colour

Vldkna a textil 11 (2) 50-53 (2004)
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Table 2 Table 3
DDBS Extracted Dyeing Extracted
concentration dye K/ISw K/Spa RICy RICp, dye K/Sw K/Spa
g.I” % % %
1.0 99.8 1.60 3.30 87 175 Lanaset yellow 4G
2.0 99.6 1.70 2.90 95 156 0.5 99.0 0.74 0.61
3.0 99.0 1.70 2.50 97 153 1.0 98.0 0.69 0.72
4.0 98.6 1.56 2.40 85 147 2.0 90.0 1.26 1.27
5.0 98.4 1.41 2.20 96 110 Lanaset blue 5G
6.0 980 1.83 190 100 100 05 98.6 1.05 0.54
10.0 89.8 1.08 1.20 59 65 1.0 98.4 1.48 0.74
2.0 98.1 2.16 1.50

Figure 1 shows the kinetic curves of the extraction of
the Lanaset red 2B (1%) dye studied in the presence of
the levelling agents studied.

If the curves are compared to the curve of the extrac-
tion without levelling agents, it is seen that all the level-
ling agents studied except for Setalan HE slow down the
dyeing process during the first 20 minutes. That decre-
ased dyeing velocity could be explained by their reser-
ving property. The concentration of Setalan HE used in
the study is probably very low and its true effectiveness
cannot be determined. The Albegal Set and Keriolan
A2N levelling agents probably form a complex with the
dye, which can not be completely destroyed under the
given circumstances, and due to that fact, there is a “re-
taining effect” on the dye in the bath. The kinetic curve
of the dyeing in the presence of DDBS also shows a
lower velocity of extraction during the first 20 minutes,
which is a result of the temporary blocking of the reac-
tive groups of the fibres and the even distribution of the
dye molecules in the polymeric structures. The end ef-
fect is the colouring of the wool and polyamide fibres to
an even depth with high level of extraction preserved
which corresponds to that obtained by dyeing without
alevelling agent.

Table 3 shows the results of the dyeing of the W/PA
75/25 blend with Lanaset yellow 4G and Lanaset blue
5G in the presence of 6 g.I”' DDBS.

The depths of the samples dyed without levelling
agents have a very big colour difference, similar to those
dyed with Lanaset red 2B and are therefore not inclu-
ded in the table. The samples dyed with Lanaset yellow
4G have an even depth, as seen from the displayed
values. In the case of Lanaset blue 5G dye the anions
of DDBS have a strong reserving effect on the PA fib-
res, and the wool fibres are more intensely dyed. This
fact contradicts the rule for dyeing the W/PA blends with
1:2 metalcomplex dyes. The concentration studied pro-
bably substantially changes the affinity of the dye towar-
ds the polyamide fibres, and a further specification the
quantity of DDBS is required.

The results of the 1 % dyeing of a W/PA 50/50 blend
with the three dyes studied in the presence of 6 g.I™
DDBS are similar, see Table 4.

It can be seen that in the case of Lanaset blue 5G, the
wool component is dyed to a darker shade. The possib-
le reason for that is the changed affinity of this dye to-
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Fig. 1 Kinetic curves of the extraction of Lanaset red 2B (1%) in the presence of the levelling agents studied
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ZoSlachtovanie

Table 4
Type of dyestuff Extracted dye, % K/Sw K/Spa
Lanaset red 2B 98.0 0.98 1.04
Lanaset gelb 4G 98.6 1.08 0.81
Lanaset blue 5G 97.0 1.51 0.76

wards the wool and polyamide fibres, which imposes a
determination of the optimal DDBS concentration when
working with it.

The colour fastness during washing at 40° of the sam-
ples studied is studied according to ISO 105-C06. It has
been determined that the values correspond to that laid
down by the cartel. The levelling agents studied do not
change the colour fastness during washing and, in some
cases the results are even better.

CONCLUSIONS

The research carried out confirms that even a one-
bath dyeing of a W/PA blend is only possible in the pre-
sence of levelling agents.

Textile finishing

The type and concentration of levelling agents is
mostly determined by the structure of the dye and the
proportion of the components in the fibre blend.

The sodium salt of DDBS is a reserving agent with a
fibre affinity, which makes the dyeing of wool and poly-
amide fibres with an even depth of the colourings
possible, while the extraction of the dye from the bath
is preserved to a maximum. The dyed wool and polya-
mide fibres preserved their colour fastness during
washing and possess a much better evenness in the
mass of the fibres.
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FARBENIE ZMESI VLNA/POLYAMID FARBIVAMI TYPU
LANASET

Translation of Abstract:
Dyeing of wool/polamide blend with Lanaset dyes

V predkladanom prispevku sa Studoval vplyv dodecyl-
benzénsulfonatu sodného (DDBS) na farbenie zmesi
vina/polyamid 75/25 s Lanasetovymi farbivami. Farbe-
nie bolo vykonané s viacerymi koncentraciami DDBS a
jeho uginnost bola hodnotena rozdielom hibky vyfarbe-
nia polyamidovej a vinenej zlozky. Paralelne a tym is-

Vidkna a textil 11 (2) 50-53 (2004)

tym postupom boli vyfarbené vidkna v pritomnosti zna-
mych egalizacnych Cinidiel pre farbenie viny a polyami-
du. Za danych podmienok sa najlepS$ie vysledky ziska-
li pouzitim 6 g.I”' DDBC. MnoZstvo farbiva vytiahnutého
z kupela je maximalne (takmer 100%) a stélost za mok-
ra sa zachova dobra.
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THE COMFORT OF CLEAN ROOM CLOTHING

Suprun N., Sygloba M., Vlasenko V.

The Kiev National University of Technologies and Design
01011, Kiev, Nemirovicha-Danchenko Str.,2
E-mail: ekma @iptelecom.net.ua

Clean room garments often cause a thermal stress to its wearer during work. It causes inten-
sive perspiration, which increases the underwear’'s microclimate humidity and the moisture con-
tent in the materials of both the under and outer garments. It was shown that wetting consider-
ably decreases the air permeability of textile packets and leads to a deterioration of the physical
state of the wearer. This must be taken into consideration when choosing materials for the under

and upper layers of clean room clothes

Key words: clean room garments, comfort, microclimate, humidity of clothes

INTRODUCTION

The main purpose for the use of clean room garments
is to provide protection for a product against undesirable
particles from the microclimate of a worker’s clothing
and the surface of the environment. Such clothes must
ensure good filtration properties and the low generation
of particles from their fabric. Their comfort is an actual
problem too. Usually clean room garments consist of
two (or three) layers — under, outer (and sometimes, a
middle layers). The fabrics of the outer garments are
made from synthetic fibres, have a high weave density
and a correspondingly low air and moisture permeabi-
lity.

The heat and moisture generated from the body du-
ring work remain in the layer of air between the body
and the clothing, because the design of clean room
clothes does not anticipate the elements which provide
ventilation between the microclimate and the environ-
ment. The temperature of the human body is regulated
to a large degree through perspiration. If moisture va-
pour-impermeable garments are used, the body cannot
cool itself through the latent heat of evaporation, and the
wearer may feel hot and uncomfortable. The high wa-
ter vapour concentration in the under garments leads to
increasing the moisture content in the outer textile and
thus the hygienic properties become unsatisfactory.

The effect of the moisture content of textiles on their
air permeability has been studied by some authors [1,
2]. It has been shown that increasing the moisture con-
tent leads to large changes in the convective gas flow
transport properties of woven and nonwoven textile
materials due to changes in the fabric structure caused
the swelling of the fibres. However, the issue concerning
the effect of the moisture content in underwear on the
air permeability of packets of clothes has been insuffi-
ciently investigated.

The purpose of this research is to investigate the in-
fluence of moisture content on the air permeability of the
textiles and packets used in clean room garments. The
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comfort of clean room sets were compared on the ba-
sis of the physiological parameters of the human wea-
rers.

EXPERIMENT

In order to compare the effect of the structure on the
comfort of clothes, we used 11 types of polyester (PET)
fabrics with various characteristics of structure and po-
rosity (Table 1, samples 1-10). Polyamide (PA) antista-
tic knitted fabric (sample No. 11) and 2 kinds of knitted
materials for under clothing of cotton and cotton/PET
fibres (No. 12—-13) were also used. The characteristics
of the materials are given in Table 1. All of these mate-
rials are widely used in clean room garments. The air
permeability was defined at a pressure drop of 50 Pa by
a standard method.

The porosity was calculated by the formula:

RS = 100 = ZOW [%] (1)

Zow = godo + Godw — 107°90do'gudy [%]  (2)

where Zq,, — filling of fabrics with a warp, weft, both thre-
ad systems; dy, d, — weft, warp thread diameter; g.,, 9,
— weave density of warp and weft thread.

The water content of the wetted fabrics was determi-
ned on a dry basis by weighing them before and after
drying. When examining the airflow through the wet fab-
rics, we recorded the measurements immediately to
avoid any effects from the drying. Six sets of experimen-
tal clothing, each consisting of underwear, outerwear
(an overall), socks, gloves, a hood and overshoes, were
investigated for their comfort.

When the effect of the material of outer garments as
to comfort was estimated, all the underwear was of the
same type. The outer overalls were made from fabrics
No.1,8,11, the underwear was from cotton (sample
No.12) and cotton/PE (sample No.12) (Table 1). Prior
to the beginning of the experiment, all the test garments
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Table 1 Characteristics of fabrics for under and outer clean room garments

Fineness of yarn Weave density

N Fabric Weave Thickness Weight T 5% an T8 sm Porosity
2 0,
i Wipe mm g/m Warp Weft Warp Weft R; %
1 Aralka 01 Twill 2/1 0,18 103 9,6 13,4 620 330 144
2 Aralka 02 Twill 2/1 0,18 99 9,4 12,0 640 330 13.3
3 Aralka 03 Twill 2/1 0,18 98 9,2 12,8 640 320 12.8
4 Aralka 04  Twill 2/1 0,15 96 8,8 12,8 640 310 10.9
5 Aralka Twill 2/1 0,19 110 9,6 13,0 630 340 12.7
6 Selen Twill 2/1 0,18 124 12,8 12,0 650 360 4.8
7 Gelios 01 Twill 2/1 0,20 160 12,6 12,3 720 330 3.7
8 Gelios 02 Twill 2/1 0,20 97 9,9 12,8 730 350 71
9 Gelios 03 Twill 2/1 0,20 145 12,8 13,8 710 380 4.3
10 Gelios 04 Twill 2/1 0,20 150 13,4 13,8 700 380 4.0
11 OST 323  combined 0,50 193 7,8 11,0 110 140 -
12 Cotton  plain knitting 0,50 151 16,0 150 180 -
13 50% cotton interlock 0,60 311 18,8 97 137 -

+ 50% polyester

were washed in warm, soft water and ironed. The gar-
ments were then hung in an environmentally controlled
chamber for 24 hours before any test was conducted.

The six subjects (students) were all females within the
20-23 year old group. They had an average body mass
of 55+2 kg. The general purpose and procedures of the
experiment were fully explained to them. They were not
informed of the details of the clothing materials to avo-
id any influence on their subjective ratings. All the ex-
periments were done at an ambient temperature of
22+10C and relative humidity of 50+5%. The subjects
rested by reading books in the laboratory for 2.5 hours
after changing in to their different types of clothing. Then
they exercised on a cycle ergonometer at an intensity
effort of 30 W for 30 min. The thermal condition of the
researcher was estimated according to parameters of
kernel temperature, blood pressure and heart beat
frequency. The output of the moisture vapour from the
human body was estimated from the changing in the
weight of the clothes due to absorption of sweat The

measurements were performed under normal climatic
conditions following continual work effort after 30 minu-
tes of loading on an ergonometer.

RESULTS AND DISCUSSION

For dry PET fabrics which differ only by their weave
density (samples No.1-10) the air permeability depends
on their porosity (Fig. 1). Increasing the moisture con-
tent in the fabrics leads to a decrease in their permea-
bility (Table 2).

As it cannot be attributed to the swelling of PET the
fibres, this may mean that the water filling the pores
results in decreasing of the air transport.

The fibres of knitted underwear fabrics (sample No.
12-13) due to their chemical nature can absorb the mo-
isture of perspiration due to their chemical nature. In
order to model the situation of exploitation when the un-
derwear absorbs the liquid of perspiration and becomes

Table 2 Humidity-dependent air permeability of outer textile materials

N Air permeability ( dmm?s) at the moisture content
n/n W =0% W =0,5%" W=10% W =15%
1 1403 14246 1184 50+2
2 11046 1149 97+3 26+1
3 8515 88+4 75+3 1741
4 6315 65+5 4915 13+1
5 75+3 77+5 59+3 4841
6 32+1 351 1441 101
7 1341 14x1 7+0 —*
8 4042 42+1 150 1241
9 2611 281 8+0 —x
10 2311 24+1 7+0 —r*
1 418+3 42014 380+3 - 35043

* — humidity of fabrics at 20+1°C, 65+2% RH
** — the air permeability is less than 2,5 m3/m?s
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Fig. 1 Effect of porosity on the air permeability of PET fabrics
Table 3 Humidity-dependent air permeability of knitted underwear clothing
N Air permeability (dm%m?s) at the moisture content
n/n W =0% W =0,5% W =5% W=10% W =15% W = 100%
12 1711 169+1 1651 157+3 145+5* 70+3
13 55343 54913 504+2* 4204 4054 280+2

Table 4 Effect of the moisture content of underwear on the air permeability of packets

Number Air permeability of the packets depending on the moisture content of underwear, dm%m?s
of Sample 12 Sample 13
sample W = 5%* W = 100% W =15%"* W = 100%
1 80+3 69+1 11845 87+2
2 7243 62+1 9845 80+1
3 5613 52+2 803 62+2
4 48+3 45+1 57+3 50+1
5 51+ 3 45+1 63+ 3 491
6 3043 2242 30+2 26+1
7 1241 —** 14+1 1241
8 35+1 2941 38+1 34+1
9 24+1 7+1 26+1 20+1
10 21+1 6+1 231 171
1 25219 163+12 388+4 34013

*—~ moisture content of knitted underwear at 20+2 °C, 65+2%RH

**— the air permeability is less than 2.5 m%m?s, (the packet's content can be found at the intersection of the vertical and horizontal

cells in the table.)

fully wetted, we carried the water content in every type
(No.12-13) of the knitted underwear fabrics to 100%.
Absorption leads to the swelling of the fibres, thereby
decreasing the pore size and air permeability of the fab-
rics (Table 3). The degree of such a decrease depends
on the type of fibres and moisture content.

In knitted cotton and PET/cotton fabric (samples
No.12-13) changing the air permeability by increasing
the moisture content is not very considerable in the ran-
ge of Wfrom 0 to 15 %. When the moisture content be-
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comes 100%, the air permeability of cotton knitted un-
derwear is reduced to 50 %, and the knitted PET/cotton
fabric is reduced to 60 % from the initial values.

Table 4 presents the values of the air permeability of
two-layered packets of clean room clothes when the
moisture content of the underwear changes from nor-
mal to 100 %.

The largest decrease in air permeability is observed
in the packets of the outer fabrics No.1-11 and the cot-
ton underwear; this may be due to the swelling of the
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Table 5

Type set Material Material

of clean of the upper of the under

room layer (overall) layer

A Aralka 01(sample No.1) 100% cotton
B Gelios 03 (sample No.9) 100% cotton
C  OST-323 (sample No.11) 100% cotton
D Aralka 01(sample No.1) 50% cotton+50%polyester
| Gelios 03 (sample No.9) 50% cotton+50%polyester
F  OST-323 (sample No.11) 50% cotton+50%polyester

Textile materials
CONCLUSION

It was shown that the wetting of textiles in clean
room sets leads to a decrease in their air permeabi-
lity, especially after wetting the underwear in the
packets. The lowest influence of wetting on the air
permeability was for knitted PA fabrics and their pac-
kets. The clean room sets that used materials indi-
cated better comfort properties during the physiolo-
gy-hygienic research. The results obtained can be

Table 6 The results of the measurements of the thermal conditions of the human upon physical loading of 30W

Temperature Blood Heart Increase in  Increase in

Set of pressure beat weight of weight of

kernel frequency underwear, g  overall, g
rest work rest work rest work Am Am
A 35.82 36.34 122/68 163/85 74 109 23.64 1.14
B 36.11 36.67 121/77 148/80 75 116 17.60 0.10
Cc 35.80 36.30 128/78 152/74 76 106 8.28 0.41
D 35.58 36.28 124/68 153/89 72 106 20.79 0.45
| 36.31 36.81 124/68 163/85 72 102 14.78 0.17
F 36.00 36.03 128/76 151/84 76 100 7.53 1.34

cotton fibres. The degree of decreasing the air perme-
ability in packets with PET/cotton underwear is much
smaller.

The characteristics of the clean room sets, which
were used for the physiological-hygienic research, are
given in Table 5. The design of the outer and under
garments were the same for all the sets.

The physiological characteristics obtained after phy-
sical loading on a veloergometer, are given in Table 6.

After analysis of the data obtained, the C and F com-
plete sets were chosen as the most comfortable. Their
use provides the least change in the functional condi-
tion of the human organism.

used for the rational choice of packets for clean room
garments.
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KOMFORT ODEVU PRE CISTU PREVADZKU

Translation of the abstract:
Comfort of clean room clothing

Odevy urcené do Cistej prevadzky vytvaraju ¢asto
tepelny stres priich noseni po¢as prace. Spdsobuju
intenzivne potenie, ktoré zvySuje vihkost
v pododevnej mikroklime a obsah vihkosti materialov
spodného i vichného odevu. Ukazalo sa, Ze zmaca-
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nie podstatne znizi priepustnost vzduchu cez textil-
né vrstvy a vedie k zhor8eniu fyzického stavu uziva-
tela odevu. To treba vziat do Uvahy pri vybere ma-
teridlu pre spodné a vrchné vrstvyodevov pre Gisté
prevadzky
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NAVRH ZARIADENIA PRE MERANIE ADHEZIE PODLA
NORMY EU

Kucerova J., Nemcok O.

Tren&ianska univerzita Alexandra Dubéeka v Trenéine, Fakulta priemyselnych technoldgii v Puchove, Katedra
fyzikalneho inZinierstva materialov, ul. T. Vansovej 1054 / 45, 020 32 Puchov

uvoD

V predloZenej praci sa riesi roznost uvedenych sku-
Sok a zosuladuje sa slovenska norma s medzinarod-
nou.

Skuskam adhézie pre porovnanie jednotlivych noriem
predchadzalo zhotovenie vykresovej dokumentacie
a samotného zariadenia popisaného normou ISO 814
1986, na ktorom budeme tieto skusky realizovat. Ziska-
né vysledky sme porovnali s doterajSim spdsobom me-
rania adhézie podla normy STN. Po ukonc&eni jednotli-
vych merani sme vysledky Statisticky spracovali
a vyhodnotili hodnovernost tej — ktorej metody. Podla
dosiahnutych vysledkov sa uvazuje podat navrh na
zmenu STN, aby bola v sulade s ISO.

ADHEZIA

Sila, ktora spaja dva predmety navzajom na urcitej
ploche sa nazyva adhézia. Ak su dva predmety, resp.
Castice z jedného materidlu, hovorime o autoadhézii.
Pod adhéziou sa teda rozumie spojenie, vznikajuce
medzi dvoma réznorodymi materialmi. V pripade lepia-
cich materidlov adhézia je spojenim medzi lepiacou lat-
kou /adhezivom/ a lepiacim povrchom /substratom/. Pre
vytvorenie pevnej vézby je rozhodujuce, aby oba doty-
kajuce sa materialy boli schopné spolup6sobenia. Ad-
hézia ma nemaly vplyv na procesy, ktoré prebiehaju
v prirode. Keby adhézia chybala, potom napr. prach,
ktory sada na zem, by sa neustdle vracal vzduSnymi
prudmi spat do atmosfery a jeho koncentracia by do-
siahla obrovské hodnoty. Na druhej strane procesy ero-
zie pddy su vo velkej miere podmienené nedostatoc-
nym vzajomnym pdsobenim Castic pody.

Reakcie pri vazbe guma-kov

Pocas vulkanizacie sa predpoklada, ze prebiehaju
dva procesy:

1. tvorba sietovej Struktury vulkanizatu, jej rast do urci-
tej sietovej hustoty a prepojenie chemickych priec-
nych vazieb réznych sirnych skupin a intermolekular-
nych sulfidickych skupin Cize reakciou siry
s kaucukovym uhlovodikom,

2. tvorba vazieb medzi gumou a mosadzou, ktorych po-
Cet narastie do urcitej sietovej hustoty spoja.

Tuto tedriu podporuje aj fakt, ze zmesi bez siry sa
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s mosadzou neviazu. Velky obsah siry v zmesiach
spOsobuje hlavne tvorbu polysulfidickych vazieb. Znize-
nim mnozstva siry a zvySenim pridavku urychlovaca sa
vyrazne znizi hodnota pociato¢nej adhézie.

Zasady spajania gumy a mosadze

Na dosiahnutie vysokej hodnoty adhézie priamo vply-
va spojenie guma kov, pricom tento faktor zavisi od dal-
Sich aspektov ako:

e Vlastnosti kovu

e Elastomeéru

¢ Vulkanizacnych podmienok

e Opracovania vzoriek

Kltcovym aspektom vyrobného procesu je vulkaniza-
cia. Adhezivom natrety kov a roztopena zmes elasto-
méru musia prist do styku za vhodnych ¢asovych pod-
mienok, aby zmes mohla zaplnit péry a priehlbinky este
pred tym, ako zacne vulkanizovat. Musi byt dodrzana
predpisana teplota i tlak. Taktiez délezitym faktorom je
vulkanizaCna tvarnica a jej konstrukcia.

Porovnanie jednotlivych zariadeni

V sulade s normou ISO 814 sme zhotovili mosadzny
element, ako sucast skiSobného telieska, ktorého ma-
terial bol totozny s materialom mosadznych prirub (hri-
bikov). Pre porovnanie tvarov uvadzame nakres jednot-
livych elementov. Vzorka pozostava z dvoch oproti
sebe zalisovanych elementov gumarenskou zmesou.

Tvar vulkanizagnej tvarnice (obr. €. 3 a €. 4) je zavis-
ly od skusobnych vzoriek, ktoré s znazornené na ob-
razkoch ¢. 1 a¢. 2.

Vulkanizaéna tvarnica na zhotovenie vzoriek podla
STN 62 14 63 od pociatku umoznuje vytvorenie chyb-
ného telieska. Oproti tomu nova vulkaniza¢na tvarnica
je konstruovana tak, ze zaruCuje rovnobeznost jednot-
livych pléch na vulkanizéciu v teliesku popisanom nor-
mou ISO.

Obr. 2 Skusobné teliesko
popisné normou ISO

Obr. 1 SkuSobné teliesko
poula STN
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Obr. 3 Tvérnica podla ISO

Obr. 4 Tvarnica podla STN

Taktiez i konStrukcia trhacich
Celusti podla ISO je zlozitejSia.
Oproti starSiemu spésobu mera-
nia, ktoré umoznuje i pridavné
napatia, nova metodika vylucuje
moznost pridavnych napéti a tym
zaruCuje jednoosovy stav napétosti.
Konstrukcia Celusti je znazornena
naobr. €. 5.

MY

Realizacia experimentov

Pre skusky adhézie sme pouzili
devat druhov zmesi, pre ilustraciu
uvadzame zlozenie jedne;j z pripra-
Obr. 5 Upinacie geluste vovanych zmesi oznacenej ako AO:

Kralex 1500 /kaucuk/ 34,493 %
Keltan 512 /kaucuk/ 22,496
Stearin 18 RG vlocky /aktivator/ 0,540
Ultrasil VN 3 granulat /svetlé plnivo 3,899
Furex 433 /zmakd&ovadlo/ 5,399
ZnO S6 /aktivator/ 2,699
Flectol TMQ PST /antidegradant/ 0,840
Dusantox IPPD /antioxidant/ 1,110
Vulcan 6 — N 220 /sadze/ 25,495
Manobond 680 C /adhézne cinidlo/ 0,810
Kolofénia sosnova zZivica /zmék&ovadlo/ 0,600
Sulfenax CBS, MG /urychlovag/ 0,480
Perkacit TMTD - PDR - D /urychlovac/ 0,120
Sira mleta olejovana /vulkanizaéné cinidlo/ 1,020

Pre informaciu, & zmes spifia technické poziadavky,
boli namerané fyzikalno — mechanické hodnoty: modul
pri 300% pretazeni, pevnost, tvrdost a taznost. Optimal-
nu hodnotu ¢asu vulkanizacie sme uréovali pomocou
grafov, ktoré nam poskytol pristroj Rheometer 100S od
firmy Monsanto.

Tvrdost sme merali na tvrdomeri typu Zwick 7206, os-
tatné veliciny ako modul pri 300% pretazeni, pevnost
a taznost boli namerané na pristroji Tensometer 10.Sa-
motna skuska adhézie sa realizovala na pristoji IN-
STRON 4302.
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Experimentalne merania sme vykonali v priestoroch
institucie VIPOTEST v Puchove.

V prvej Casti experimentov sme menili dobu starnutia
danych zmesina 3, 11, 21 a 72 dni a nasledne zisto-
vali vplyv na mechanicke vlastnosti.

V druhej ¢asti sme skumali vplyvy zmien pridavkov
adhézneho ¢inidla (Manobondu). Pri oboch experimen-
talnych postupoch sme zhodnocovali aj vzhl'ad ploch-
6ch skusobnych teliesok po odtrhu, €o demonstruju ob-
razky ¢.6ac. 7.

Obr. 6 Plocha po odtrhu STN Obr. 7 Plocha po odtrhu ISO

Statistické vyhodnotenie ski$ok

Zvolili sme $tatisticki metddu x? test so $tvorpolicko-
vou tabulkou (x), do ktorej sa véeobecne udava pocet-
nost vzoriek, ktorych stav je: ano, alebo nie. Jednotli-
vé vzorky sme hodnotili jednak na zaklade vysky
destrukenej sily, jednak podla percentualneho pokrytia
gumy na mosadznej ploche. Priradenie ano alebo nie
sme utvrdzovali aj konzultaciami s odbornikmi vo Vipo-
teste.

Konecné zistenie — mozno povedat, Ze metdéda ISO
je hodnovernejSia, i uz to bolo v zavislosti od starnu-
tia danych zmesi, alebo v zmenéach adhézneho Cinidla.

ZAVER

Navrhom, zhotovenim a vysku$anim skuSobného za-
riadenia podla normy ISO 814 1986 sme zadanie Ulo-
hy splnili. Pri porovnani vysledkov merania podla STN
62 14 63 sa norma ISO ukazala ako doveryhodnejsia
a pritom spl'r'\a poziadavku EU, pokial' ide o aproxima-
ciu noriem.
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SUHRNY DIPLOMOVYCH PRAC
Katedry vlakien a textilu FCHPT STU v Bratislave
v Sk. r. 2003/2004

Diplomantka: Bc. Maria Dulikova
Veduci dipl. prace: Doc. Ing. Michal Kristofi¢, PhD.
Konzultant: Ing. Natalia Karabcova

Modifikacia PA 6 vlakien vrstevnatymi silikatmi
Hlavnou ulohou tejto diplomovej prace bolo pripravit
modifikované PA 6 vidkna a sledovat vplyv jednotlivych
modifikatorov na niektoré viastnosti viakien. Polyamido-
vé vldkna boli modifikované 10, 20, 30 a 50 % hm.
modifikatora A, B, C alebo D, ktoré obsahovali 97 % hm.
(ko)polyamidu (zloZzeného z ¢-kaprolaktdmu a 0, 5, 17
a 30 % hm. nylonovej soli pripravenej z kyseliny adipo-
vej a dietyléntriaminu) a 3 % hm. montmorilonitu MMT.
Pouzitim r6zneho mnozstva polarneho komonomeéru
su ziskané kopolyamidy s r6znymi chemickymi a fyzi-
kalnymi vlastnostami a su ovplyvnené hlavne:
e Obsahom kopolyamidu a obsahom ilu v modifikatore
e Obsahom modifikatora v PA 6
e Obsahom komonomeéru v kopolyamide
e Molekulovou hmotnostou kopolyamidu.
Z nameranych vysledkov sa daju povedat urcité za-
very:

— Modifikétory pozitivne ovplyviiuju elektrostatické

vlastnosti, vyfarbitelnost a sorpciu vodnej pary mo-
difikovanych pripravenych viakien.

— Pevnosti su v porovnani s nemodifikovanymi PA 6
vldknami horSie, ¢o je bezné pri vacsine fyzikalne
modifikovanych vlaknach.

- Jednoznacny vplyv MMT nie je mozné ohodnotit,
pretoze modifikatory obsahuju 3 % hm. MMT a ob-
sah v PA 6 vlaknach sa meni od 0,3—-1,5 % hm.

— Hlavny vplyv na kone¢né vlastnosti ma obsah ko-
monomeéru v kopolyamide a mnoZzstvo modifikatora
v PA 6 modifikovanych vidknach. U modifikova-
ného vlakna s najvy$Sim obsahom komonoméru v
kopolyamide a mnozstva modifikatora sa zistila
lepSia vyfarbitelnost, sorpcia vodnej pary a lepsie
su aj elektrostaticke viastnosti.

Modification of PA 6 fibres by layered silicate

The main task of this diploma work was to prepa-
re modified polyamide 6 fibres and to study the influ-
ence of modifier to some properties of fibres. PA 6
fibres were modified with 10, 20, 30 and 50 wt. % of
modifier A, B, C or D containing 97 wt. % of
(co)polyamide (from e-caprolactam and 0, 5, 17 and
30 wt. % of comonomer i.e. nylon salt of adipic acids
and diethylenetriamine) and 3 wt. % of montmorillo-
nite MMT
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Using a different amount of polar comonomer copo-
lyamides with different chemical and physical charac-
teristics are obtained and properties of modified PA 6
fibres are influenced mainly by:

e content of copolyamide and content of the clay in mo-
difier,

e content of modifier in PA 6,

e content of comonomer in copolyamide,

e molar weight of copolyamide,

Obtained results show some tendencies in studied
properties:

— Modifiers positively influence electrical properties,

dyeability and sorption of water vapour of modified
PA 6 fibres.

— Tensile strength is worse in comparison with non
modified PA 6 fibres but this influence is observed
in most physically modified fibres.

— Unambiguous effect of MMT is impossible to judge
because while modifiers contain 3 wt. % of MMT in
modified PA 6 fibres the concentration of MMT is
in the interval of 0.3—1.5 wt. %.

— The main influence to the end-use properties have
a content of comonomer in copolyamide and the
amount of modifier in PA 6 modified fibres. The hi-
gher is the content of comonomer in copolyamide
and the amount of modifier in modified fibres the
higher are dyeability and sorption of water vapour
and the better are electrical properties.

Diplomantka: Bc. Petra Holecova
Veduca dipl. prace: Doc. Ing. Anna Murarova, PhD.
Konzultant: Ing. Andrej Rusnak

Vplyv makromorfologickej Struktury textilnych ma-
terialov na transport tepla a vihkosti

Hlavnym cielom diplomovej prace bolo zhodnotit
vplyv makromorfologickej Struktury profilovanych a du-
tych PET vlakien aplikovanych do netkanych textilii na
ich transport tepla a vihkosti.

V prvej Casti diplomovej prace sa hodnotili geomet-
rické a mechanicko-deformacné vlastnosti viakien. Na
stanovenie geometrickych vliastnosti sa pouzila metd-
da analyzy obrazu prie€nych profilov vidkien z mikro-
rezov. Mechanicko-deformacné vlastnosti profilova-
nych a dutych vidkien sa stanovili termomechanickou
metddou. Hodnotil sa vplyv geometrickych parametrov
vlakien /stuper zaplnenia, kruhovost, kruznicovost, ob-
jem dutin/ na celkovu a elasticku deformaciu a stupen
pruznosti viakien.
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V druhej Casti diplomovej prace sa hodnotili tepelné
vlastnosti netkanych textilii zo Standardnych kruhovych
PET vlakien a profilovanych a dutych PET vlakien na
pristroji Alambeta pri dvoch réznych Urovniach stlace-
nia vzoriek. Hodnotila sa tepelna vodivost, odpor pre-
chodu tepla a tepelna absorptivita v zavislosti od koefi-
cientu stlaCenia. Transport vihkosti sa monitoroval
zmenou odporu vedenia tepla cez vzorky netkanych
textilii v zavislosti od rézneho obsahu vihkosti.

V zaverecCnej Casti sa vyhodnotil vplyv makromorfo-
logickej Struktury viakien na transportné vlastnosti ne-
tkanych textilii. Zistilo sa, ze stupen pruznosti vidkien je
dobrym kvalitativnym ukazovatelom, ktory vyjadruje
sUvislosti medzi geometrickymi parametrami profilova-
nych a dutych viakien na jednej strane a transportnymi
vlastnostami netkanych textilii na strane druhe;.

Influence of the macromorphological structure of texti-
le materials on the transport of the heat and the moisture

The goal of the paper was to evaluate the influence
of macromorphological structure of profiled and hollow
PET fibres applied into non-wovened textiles on heat
and moisture transport.

The first part of the paper deals with evaluation of
geometric and mechanic-deformation properties of fib-
res. In order to evaluate geometric properties, we used
the method of picture analysis of cross-section fibre
profiles from micro-cuts. The mechanic-deformation
properties of profiled and hollow fibres were assessed
using thermo-mechanic method. We evaluated the in-
fluence of geometric parameters of fibres/degree of fil-
ling, circularity, roundity, volume of hollow/ to total and
elastic deformation and degree of fibre elasticity.

Second part of the paper deals with evaluation of
thermal properties of non-wovened textiles from stan-
dard circle PET fibres and profiled and hollow PET fib-
res on Alambeta at two different levels of compression
of specimen. Thermal conductivity, resistance of heat
transport and thermal absorptivity was evaluated in de-
pendence of coefficient of compression. Moisture
transport was monitored by change of heat transport
resistance through specimen of non-wovened textiles
in dependence from different volume of moisture.

In conclusion, we evaluated the influence of mac-
romorphological structure of fibres on transport pro-
perties of non-wovened textiles. The degree of fibre
elasticity is a good qualitative indicator expressing
the relation between geometric parameters of profi-
led and hollow fibres on one side and transport pro-
perties of non-wovened textiles on the other side.

Diplomantka: Bc. Dana Jezkova
Veduci dipl. prace: Prof. Ing. Eberhard Borsig, DrSc.
Konzultant: Ing. Zita Mlynarcikova

Nanokompozitné polypropylénové viakna: Vplyv si-
likdtového plniva na ich vliastnosti

Vidkna a textil 11 (2) 60-63 (2004)
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Izotakticky polypropylén (PP) je jeden z hlavnych
polymérnych konS$trukénych materidlov, ktory
v poslednych rokoch zaznamenava rychly rozvo.

Cielom diplomovej prace bola priprava a hodnotenie
vplyvu vrstevnatého silikatového plniva Nanofilu na
mechanické viastnosti polypropylénovych nanokompo-
zitnych vlakien. PP vlakna boli pinené réznym obsahom
plniva (0,5%, 1,5%, 2,0%, 3,0%) a kompatibilizatora
izotaktickeho PP ockovaného maleinanhydridom (iPP-
g-MA), pricom pomer plniva ku kompatibilizatoru bol
kon&tantny (1 : 2,76). PP nanokompozitné vliakna s ob-
sahom Nanofilu a iPP-g-MA dosiahli ziepSenia mecha-
nickych vlastnosti v porovnani s Cistym PP pri vSetkych
diziacich pomeroch. Zo véetkych PP nanokompozitnych
vlakien najvyssie pevnosti v tahu mala vzorka s ob-
sahom 1,5% plniva a 4,14% kompatibilizatora. Termo-
mechanickym meranim sa zistilo, Ze s rastlcou teplo-
tou moduly pruznosti klesali. Bol skimany aj ucinok
plniva a kompatibilizatora na elektrostatické viastnosti.
U PP nanokompozitnych vlékien sa dosiahol vysoky elek-
trostaticky naboj (23-24 kV/cm) okrem vzorky s najvy$sim
obsahom plniva (3,0%) a kompatibilizatora (8,28%) kto-
rej elektrostaticky naboj bol nizsi (21 kV/cm).

Polypropylene nanocomposite fibers: The influen-
ce of the silicate filler on their properties

Isotactic polypropylene (PP) is apparently the major
polymeric construction material of the future in view of
its impressive growth figures of the past years.

The aim of the diploma work was to prepare and eva-
luate the influence of the organophilic layered silicate
Nanofil on mechanical properties of polypropylene na-
nocomposite fibers. PP fibers were filled with both filler
(0,5%, 1,5%, 2,0%, 3,0%) and maleic anhydride graf-
ted isotactic PP (iPP-g-MA) which was used as compa-
tibilizer. The ratio filler to compatibilizer was constant (1
. 2,76). PP nanocomposite fibers filled with Nanofil and
iPP-g-MA provided improved mechanical properties in
comparison with pure PP at all draw ratios. The highest
tensile strength of PP nanocomposite fibers was obtai-
ned at 1,5% of filler of Nanofil and 4,14% of compatibi-
lizer iPP-g-MA. The thermomechanical measurements
(TMA) showed that with increasing temperature the
modulus of flexibility decreased. The effect of filler and
compatibilizer on the electrostatic properties was also
investigated. Generally, at the PP nanocomposite fibers
was attained a high ectrostatic charge (23-24 kV/cm),
only the fiber with the highest content of filler (3,0 %) and
compatibilizer (8,28 %) only lower electrostatic charge
(21 kV/cm) was attained.

Diplomant: Bc. Alexandra KoSova
Veduci dipl. prace: Prof. Ing. Anton Marcinéin, PhD.
Konzultant: Ing. Marcela Hricova

Vplyv zlozenia koncentratov na rovnomernost pig-
mentovanych polyesterovych viakien
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Téato diplomova praca je zamerana na $tudium spra-
covatelnosti PES koncentratov pigmentu C.I.P. Black
7 pri pigmentécii polyetyléntereftalatovych (PET) vla-
kien farbenych v hmote. Cielom bolo zistit vplyv zloze-
nia koncentratov na ich reologické vlastnosti a vplyv
aditiv na rovnomernost PET vldkien. V uvode predio-
zenej prace je spracovany prehlad literatary
za posledné obdobie, tykajlci sa najnovsich poznatkov
z oblasti farbenia syntetickych viakien v hmote. Pri pri-
prave koncentratov boli pouzité dva typy polymérnych
nosic¢ov: PET LFK a PBT 1100 v kombinacii s tromi
typmi pigmentov C.1.P. Black 7: Printex Alpha, Printex
L-6 a Black Pearls 4560. Na zaklade merania mecha-
nicko-fyzikalnych a geometrickych vlastnosti PET via-
kien farbenych v hmote sa stanovila vnutorna
a vonkajsia nerovnomernost tychto vlakien. Nasli sa
zavislosti medzi nerovhomernostou pigmentovanych
PET vlakien a niektorymi reologickymi charakteristika-
mi Ciernych koncentratov.

The influence of concentrate composition on the
evenness of pigmented polyester fibres

This diploma work deals with study of processability
of PES concentrates of C.I. Pigment Black 7 in mass
pigmentation of polyethylene terephthalate (PET) fibres.
This work is aimed at investigation of the influence of
concentrate composition on their rheological properties
and influence of additives on evenness of PET fibres.
In introduction of the presented work is worked digest
in last time concerning the new knowledges from field
of synthetic fibres dyeing in mass. Two types of poly-
meric carriers: PET LFK and PBT 1100, and three ty-
pes of C.I. Pigment Black 7: Printex Alpha, Printex L-6
and Black Pearls 4560, were used. On the basis of eva-
luation both mechanical-physical and geometrical pro-
perties of PET spun dyed fibres the internal and exter-
nal unevenness of these fibres was found out. The
correlations between unevenness of pigmented PET
fibres and selected rheological characteristic of black
concentrates were determined.

Diplomant: Bc. Miriam Kubic¢kova
VedUci dipl. prace: Prof. Ing. Anton Marcinéin, PhD.
Konzultant: Ing. Martina Jurenkova

Nanokompozitné syntetické viakna s obsahom an-
organickych piniv

Praca je zamerana na pripravu a hodnotenie viast-
nosti kompozitnych polypropylénovych (PP), poly-¢-
kaprolaktamovych (PAB6) a polyetyléntereftalatovych
(PET) vlakien modifikovanych ¢asticami NanoTiO,
a Montmorilonitu (MMT).

V préaci sa Studovala priprava a reologické vlastnosti
koncentrovanych disperzii — koncentratov nanoplniv
a vybrané vlastnosti modifikovanych syntetickych vla-
kien stvisiace so spracovatelnostou koncentratov pri
ich priprave.
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Pomocou stanovenia reologickych parametrov (od-
chylka od newtonského toku n, viskozity a dalSich) sa
sledovala dispergacia a distribucia ¢astic NanoTiO,
a MMT v koncentrovanych disperziach polymérov. Dal-
§im cielom tejto diplomovej prace bolo hodnotenie vply-
vu NanoTiO, a vrstevnatych silikatov MMT na geomet-
rickl (priemer) a Strukturnu (mechanicko-fyzikalne
vlastnosti) nerovnomernost PP, PA6 a PET vlakien.
Modifikované vlakna sa Studovali tiez pomocou termo-
mechanickej analyzy.

Na zaklade experimentalnych vysledkov sa hodnoti-
la spracovatelnost koncentrovanych disperzii pri pripra-
ve nanokompozitnych syntetickych vlakien.

Nanocomposite synthetic fibres containing the in-
organic fillers

This diploma work is aimed at preparation and eva-
luation of properties of composite polypropylene (PP),
poly-g-kaprolaktam (PAB) and polyethyleneterephtala-
te (PET) fibres modified by NanoTiO, and layered sili-
cate (Montmorillonit). The objective of modification is to
prepare of fibres with barrier properties against UV ra-
diation.

In this work the preparation and rheological properties
of concentrate dispersion (concentrates) of nanofillers
and selected properties of modified synthetic fibres pro-
per to processing of concentrates in spinning and
drawing were studied.

The degree of dispersion and distribution of Nano-
TiO, and MMT particles in concentrate dispersion of
polymers was investigated by means of the rheologi-
cal parameters such as index of non-newtonian beha-
vior, viscosity etc. Further the influence of NanoTiO,
and layered silicate MMT geometrical (diameter) and

-structural (mechanical and physical properties ) une-

venness of PP, PA6 and PET fibres were evaluated.
The termomechanical analysis for investigation of mo-
dified fibres was also used.

On the basis of experimental results the processing
of concentrate dispersion in preparation of nanocompo-
site synthetic fibres was discussed.

Diplomantka: Bc. Kristina Valkova
Veduca dipl. prace: Ing. Anna Ujhelyiova, PhD.
Konzultant: Ing. Eva Bolhova

Kinetika farbenia a distribucia farbiva na vlakne pri
farbeni zmesnych PP/PES viakien disperznymi far-
biva

Diplomova praca bola zamerana na Studium vyfarbi-
telnosti a kinetiky farbenia zmesnych polypropylén/poly-
esterovych (PP/PES) vldkien s rdznym obsahom a typom
polyesteru disperznymi farbivami klasickym vytahovacim
postupom pri teplote 98 °C. Dalej sa praca zaobera hod-
notenim sily vyfarbenia a hodnotenim distribucie farbiva
v zmesnych PP/PES vléknach farbenych disperznymi
farbivami Serilen Rubin a Serilen Blau.
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Kinetika farbenia bola hodnotena na zaklade sledo-
vania Ubytku farbiva z kupela v zavislosti od ¢asu far-
benia pri teplote 98 °C pre zmesné PP/PES vlakna. Ex-
perimentalne zavislosti mnozstva vytiahnutia farbiva od
Casu su popisané matematicky pomocou kinetickych
modelov podla Vickerstafa a Pattersona.

Distribucia farbiva vo vlakne v smere polomeru r
bola hodnotena optickou metédou priecnych rezov
(mikroskopom). Rezy sa snimali digitédlnym fotoapara-
tom pri dvoch zvacéSeniach a hodnotila sa distribucia
farbiva vo vlakne pomocou softwaru Import 5,0.

Z vysledkov matematického spracovania je mozné
konS&tatovat, ze najvhodnejSim modelom pre popis ki-
netiky farbenia modifikovanych PP/PES vlakien dis-
perznymi farbivami je Vickerstafov model. Sila vyfar-
benia zmesnych PP/PES vlékien zavisi od typu PES.
Pri farbeni zmesnych PP/PES vlékien s polybutylén-
tereftalatom (PBT) dochadza k najrychlejSiemu do-
siahnutiu rovnovazneho stavu Cize k najrychlejsej
difuzii farbiva do vlakna. Niz$ie stalosti vyfarbenia
zmesnych PP/PES vlakien pri redukénom prani sa
nasli pre PP vidkna modifikované PBT.

Farbivo prenika pri farbeni zmesnych PP/PES viakien
za danych podmienok farbenia do priblizne 40 % po-
lomeru vlakien u vSetkych vzoriek, okrem vzoriek
s PBT a PET-LFK, PBT. U tychto vzoriek dochadza uz
pri danych podmienkach farbenia k difuzii farbiva do
celej plochy vlakna.
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Kinetics of dyeing and radial-distribution of dye at
dyeing of blend PP/PES fibres by disperse dyes

The aim of diploma work was the study of kinetics
dyeing and radial dye — distribution in the blend polypro-
pylene/polyester (PP/PES) fibres (with different con-
tents and types of polyester) by exhaust process at tem-
perature 98 °C using disperse dyes Serilen Rubin
2R-LS 150 and Serilen Blau GR-LS 200.

Kinetics of dyeing was evaluated from the point of
view absorption of dyestuff in the time and determina-
tion of diffuse coefficients on the base of Fick, Vicker-
staf and Patterson models.

The radial dye — distribution in fibre was evaluated by
image analysis. The cross — sections was scanned with
digital camera and was evaluated distribution of the dye
in fibre by software Import 5,0.

Results showed, the Vickerstaf model is the best form
description of dyeing kinetics. The coulour strength of
blend PP/PES fibres depends on type of PES. The fast
equilibrium of dyeing process was achieved at the blend
PP/PES fibres with PBT additive. On the other side, the
higher desorption of dyestuff was from blend PP/PES
fibres with polybuthylenterephtalat (PBT) after the re-
duction cleaning.

The radial dye — distribution of dyestuff at the dyeing
of blend PP/PES fibres was approximately 40 % of their
radius. The blend PP/PES fibres with PBT and PET-
LFK/PBT had uniform dyeing from the point of the ra-
dial dye — distribution.
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Toray: Zavedenie produktu “Entrant” do vyroby
Asian Textile Business, 1, 566, Januar, 2002, str. 28—
29

Firma Toray zavadza do vyroby produkt Entrant

v troch hlavnych verziach:

— Dermizax EV s nizkou hmotnostou, hladkostou a
vysokou odolnostou vocéi vode a absorpcii vihkos-
ti, vysokym komfortom;

- Entrant DT povrstveny vyrobok alebo laminovany
v 3 vrstvach s odliSnou odolnostou vocéi vode a ab-
sorpciou vihkosti proti EV;

— Entrant HB — hybrid s pouzitim dvoch technoldgii —
mikroporézneho povrstvovania a laminacie. Uva-
dzaju sa konkrétne technické charakteristiky vyrob-
kov. Zdéraznuje sa nizka hmotnost a elasticita.

Meniaca sa Cina
Asian Textile Business, 6, 571, Jun, 2002, str. 20-28
Vyvoj ekonomiky Ciny v r. 2001, zahriiuj konkrétne
Udaje: HDP +7,3 %, celkovy export +6,8 % (v porovnani
s r. 2000), z toho export textilny +2,3 % (celkom 53,4
mld. USD), uvadzaju sa detaily pre USA, EU ai. Velmi
zaujimava je tabulka hlavnych textilnych vyrobkov, za-
hrfiujuca kvantitativne udaje pre jednotlivé druhy che-
mickych a prirodnych vlakien, priadzi, tkanin, pletenin,
netkanych textilii, textilnych strojov ai. v porovnani s
predchédzajucim rokom. V dalsich ¢astiach prispevku
sa hodnotia posuny exportu do Eurdpy a USA, rozsiro-
vanie produkcie textilii, postoje Cinskej viady a profily
veducich vyrobcov niektorych textilnych poloproduktov
a vyrobkov.

DuPont spusti agresivne programy
Asian Textile Business, 6, 571, Jun, 2002, str. 48—49
V sucasnej dobe vyrdba firma DuPont spandexové
vlakna v 10-ich krajinach sveta. Ro¢ny rast produkcie
spandexovych viakien ¢ini 8—10 %, avSak DuPont chce
dosiahnut o polovicu vy$si rast. Tomu zodpovedaju i
plany produkcie v Cine: v stiasnosti ma DuPont v Cine
dva zavody (vlastny a joint-venture) s vyrobou 10 tis.
ton/rok. Pripravuje sa treti zavod v Cine, takze sa bude
vyrabat 25 tis. ton/rok spandexovych vidkien od r.
2003-2004. Uvedeny je prehlad zavodov na spandexo-
vé vldkna fy DuPont vo svete.

Kanebo Gohsen: Ukazka prednosti spandexu zvlak-

novaného z taveniny

Asian Textile Business, 6, 571, Jun, 2002, str. 50-51
Popisuje sa sucasny stav odbytu spandexovych via-

kien Lubell zvlakriovanych z taveniny, pouzivanych
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hlavne do punochovych vyrobkov fy Kanebo Gohsen.
Ich ro¢na vyrobna kapacita ¢ini 800 t. Vyvinuli sa viék-
na Lubell F s vy$Sou tepelnou stabilitou, je snaha zvy-
8it jemnost na menej nez 20 den. Firma rozsiruje vari-
acie bikomponentného hodvabu Sideria (polyuretan/
nylon), menia sa pomery oboch zloziek z 50/50 na 67/
33 a dalSie. Ro¢na vyrobna kapacita Sideria je 300 t.
Ciba zavadza retardéry horenia DSM Melapur
Asian Textile Business, 6, 571, Jun, 2002, str. 89

Firma Ciba Specialty Chemicals rozsirila paletu retar-
dérov horenia o produkty DSM “Melapur”, které su na
baze melaminu bez halogénov. Uvadzaju sa rozne typy
produktov Melapur sluziace hlavne pre plastické hmo-
ty v automobilovom, elektronickom a energetickom prie-
mysle. Ciba sa zameriava na vyvoj retardérov horenia
pre polyolefiny a styrény. Pre olefinové vidkna sa dopo-
ruCuje retarder horenia bez halogénov “Flamestab NOR
116°. Dalsim produktom je “Tinuvin FR” vhodny do ta-
venin polyolefinov, ktory sa vyznaduje tiez svetelnou
stalostou. Uvadzaju sa aplikécie v PP plastoch pre von-
kajSie produkty.

Svetovy trh technickych textilii 0 50 % vaési nez sa
predtym odhadovalo
Asian Textile Business, 6, 571, Jun, 2002, str. 95
Firma David Rigby Associates nedavno publikova-
la, Ze svetové produkcia technickych textilii a tech-
nickych netkanych textilii ¢inila podla odhadu 16,7
mil. ton v r. 2000, €o je 0 50 % viac nez sa otakava-
lovr. 1997. Progndza dalej uvadza rast 3,5 %/rok,
takZze v r. 2010 dosiahne 23,8 mil. ton v hodnote 126
mld. USD. Uvadzaju sa rozhodujlce oblasti aplika-
cii, podiel chemickych vildkien (81 %), netkanych tex-
tilii (39 %), trhu v geografickych oblastiach ap. Rast
produkcie medzi r. 2000 a 2002 sa v§ak odhaduje len
2,1 %/rok v dbsledku svetovych ekonomickych pod-
mienok. NajrychlejSie rasticimi sektormi do r. 2004
su stavebnictvo, geotextilie, zdravotnictvo/hygiena a
priemyselné produkty.

Recyklacny systém
Asian Textile Business, 8, 573, August, 2002, str. 14—
15 obr. 1

Informacie o aktivitach niektorych japonskych firiem
v oblasti recyklacie PES:

— Firma Teijin vyvinula recyklacny systém pre PET
flade s pouzitim nového katalyzatora na baze tita-
nu pri vyrobe PES (vylucenie tazkych kovov z pro-
cesu). Recykluje sa 30 tis. ton PET flasi/rok, pla-
nuje sa dvojnasobok.
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— Firma Toyobo v kooperacii s Mitsubishi vytvorila
»Echor-club®, produkuje 1 700 ton/rok PESh a 600
tonf/rok PESs z PET flia$. Informuje sa o pouziti
tychto vlakien, najma pre bezprasné pracovné ode-
vy z PESh.

Biodegradovatelné vyrobky z PLA
Asian Textile Business, 8, 573, August, 2002, str. 15—
16 obr. 1

Referuje sa o vyrobe, viastnostiach a pouziti vyrob-
kov z PLA. Vyroba polyméru PLA v USA sa zvysila na
140 tis. ton/rok koncom r. 2001. V Japonsku sa zaobe-
raju vyuzitim PLA firmy:

— Kanebo Gohsen, vlakno Lactron. Uvadzaju sa viast-
nosti vliakien, pouzitie pre odevy, interiéry, polno-
hospodarstvo, stavebnictvo. Sleduje sa vyuzitie v
zdravotnictve.

— Unitika Group, vyrobky Teramac, 3 tis. ton/rok, hlav-
ne folie a netkané textilie, viakna sa pouzivaju pre
uniformy. Zdéraznuju sa antibakteridlne a protihni-
lobné vlastnosti, rychla absorpcia vihkosti/rychle
suSenie, klimaticka odolnost.

Polypropylénové viakno pritahuje pozornost
Asian Textile Business, 8, 573, August, 2002, str. 16

Informuje sa o vlastnostiach PP vldkien a analyzuju
sa oblasti pouZitia, kde konkuruju PES vlakna. Tyka sa
to hlavne plsti z netkanych textilii pre automobily, v po-
rovnani s pouzitim PES vlakien. Poukazuje sa na eko-
logicky vyznam aplikacie PP vlakien (vyzaduju len 70
% nafty v porovnani s PES). V Japonsku sa vyrobilo v
r. 2001 117 tis. ton PP viakien, prekrocila sa tak produk-
cia z predchadzajuceho roku.

Jednoduché koloristické meranie textilii
Asian Textile Business , 8, 573, August, 2002, str. 61
obr. 1

Struény popis pristroja fy Hunter Associates Labora-
tory typ ColorQuest XE-Touch pre koloristické meranie
vlakien, priadzi, textilii a farbiv pri kontrole kvality. Jed-
na sa o spektrofotometer s meranim odrazu/transmisie
farby. Vyhodou je velka obrazovka LCD s moznostou
odditania hodnét pri akomkolvek osvetleni. Pristroj moz-
no pripojit na podita¢ s prislusnym softwerom alebo tla-
&it udaje priamo na tlaciarni.

Mitsubishi Rayon: “Silpalon” neobyéajny modny
material
Asian Textile Business, 9, 574, September, 2002, str. 52
Polyakrylovy hodvab vyrabaju len dve japonskeé firmy
— Mitsubishi Rayon a Asahi Kasei — v mnozstve celkom
4000 t/r (2 2 000 ¥r). Fa Mitsubishi Rayon ho vyraba pod
obchodnou znackou Silpalon. Jedna sa o neobycajny
materiél, vyznacujuci sa farbenim katiénovymi farbivami,
leskom, splyvavostou a ostatnymi viastnostami ako PAN
vldkna. Pouziva sa hlavne pre médne Uplety z plochych
pletacich strojov pre ddmske svetre vo forme hladkej a
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tvarovanej priadze. Polovica vyroby sa vyvaza, hlavne do
Juznej Korei. Je snaha rozsirit trhy i na Cinu a Eurdpu.

Asahi Kasei vyvija 3-rozmernu pletenu textiliu Finex
Asian Textile Business, 9, 574, September, 2002, str.
114 obr. 1

Uvedena japonska firma vyvinula 3- rozmernu plete-
nu textiliu s pouzitim spandexového vidkna Roica.
Prostredna vrstva ma hrubku 2-3 mm, medzi vonkaj-
Sou vrstvou a podSivkou, ktoré mozno vyrobit z rznych
textilnych vlakien (PES, Cu, PAD, ba). Technoldgia
umoziuje sucasne pletenie 3 druhov priadzi. Uvadza-
ju sa vlastnosti textilie, najma pruznost, objemnost, lah-
kost, mékkost. Doporucuje sa aplikovat pre spodnu bie-
lizen, aktivny Sport, zdravotnicke ucely, modu.

Priadza s 4-hrebenovym plochym prie¢nym rezom
od fy Teijin Fibers
Asian Textile Business, 9, 574, September, 2002, str.
114-115 obr. 2, tab. 1

Uvedena japonska firma vyvinula novy PES hodvab
so 4-hrebenovym plochym prieénym rezom, typu Wa-
veron. V spojeni s technologiou tkania alebo pletenia,
farbenia a zoSlachtovania sa ziskaju textilie s réznymi
funkciami pre uplatnenie na spodné oSatenie, aktivny
Sport, podSivky ai. V tabulke su uvedené charakteristi-
ky umoZnené modifikovanym prienym rezom (suchy —
mé&kky ohmat, mierny lesk, absorpcia vody/rychle suse-
nie, odpor voci treniu) i z toho vyplyvajuce vlastnosti
textilii (odolnost voéi vetru, vode, objemnost, ohmat,
zabranenie transparencii). Na obrazku su priecne rezy
vlakien a prierez textilie.

Poziadavka na opatovné posilnenie konkurenénej
schopnosti
Textile and Apparel Indonesia, 8, 573, August, 2002, str.
33-34, 43-46 obr. 3

Charakteristika sucasného stavu vyroby syntetickych
viakien a ich cien v Indonézii (graficky od r. 1997): -
PES hodvab: vyroba vSetkych typov vo vyske 2 532 t/
den, cenova uroven v 2. Stvrtroku r. 2002 rastie. — PES
striz: vyroba 1 623 t/den, ceny rastd v 2. Stvrtroku 2002.
— PAD hodvéab: PAD 6 3 020 t/mesiac, okrem toho PAD
66 pre priemyselné Ucely. Rozvadzaju sa posuny vyro-
by u jednotlivych firiem. Hodnoti sa vyroba a ceny pra-
denych priadzi (100 % ba, PES/ba, PES/VS, 100 %
PES a 100 % PAN). Prejavuje sa konkurencia vlakien
a textlii z Ciny.

Sucasny stav, perspektiva a Strukturalne zmeny
priemyslu chemickych viakien v Indonézii
Textile and Apparel Indonesia, 8, 573, August, 2002, str.
47-48

Suhrny z prednaSok na 4. konferencii Federacie azij-
ského priemyslu chemickych vidkien v Mumbai (Indie),
22.-23.3.2002:

— PES striz: vyroba v r. 2001 439 800 t (ro¢ny rast
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7 %), spotreba v r. 2001 456 100t (rocny rast 9 %),
oCakava sa rast vyrobnej kapacity zo suéasnych
526 tis. t na 665 tis. t v roku 2005.

— PES hodvab: vyroba v r. 2001 748 100 t (ro&ny rast
11 %), spotreba v r. 2001 480 000 t, export 40 %,
rast pomaly.

— PAN striz sa nevyraba, spotreba 191 tis. t v stiéas-
nosti.

— PAD hodvab: vyroba v r. 2000 27 110 t, slaby do-

pyt.

Rozsirovanie progresivnych textilii

Japan’s Advanced Textiles, August, 2002, str. 82
Uvadzaju sa priklady rozsirovania funk&nych textilii v

Japonsku:

— Firma Teijin vyraba tkaninu z PESh ,Cortico” spo-
jujucu poZiadavky moédnosti a funkénosti z hladis-
ka absorpcie vody/rychleho susenia, nekréivost,
pouZitie tmavych odtieriov ktoré neblednu v prani,
antistatiky, neSpinivosti ai. Umoznilo sa tym rozsi-
renie predaja z 1,25 mil. m v r. 2000 na 2,5 mil. m
vr. 2002.

— Firma Toray Ind. zavadza od r. 2002 vyrobu textilii
~Lumimagic Aqua“ s rozkladom zapachu chléru a
antibakterialnymi viastnostami pre plavky.

— Rada dalSich firiem vyvinula funk&né textilie so
zdravotnymi efektami pomocou Uprav (Fuiji Spin-
ning, Shikobo a iné).

Japonské progresivne textilie ¢lenené podla funk-
cie
Japan’s Advanced Textiles, August, 2002, str. 83—135
Prehladna tabulka abecedne usporiadanych japon-
skych firiem vyrabajucich progresivne textilie z hladis-
ka: zdravotnych, resp. fyziologickych tginkov, udrzby
textilii, ekologickych G¢inkov, textilie high-tech (technic-
ké textilie), ostatnych efektov.
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Komatsu Seiren Co., Ltd.: Protein Tex
Japan's Advanced Textiles, August, 2002, str. 141
obr. 1
Firma vyvinula niekolko typov textilii vyzna&ujucich sa
odolnostou voci vode a priepustnych pre vihkost. Véet-
ky obsahuiju polyuretanovi membranu s proteinom pri-
davanym vo forme prasku zo zbytkov pri vyrobe kimon
(z prirodného hodvabu):
— Povrstvena textilia: kombinacia proteinového pras-
ku s polyuretanovou Zivicou
- Laminovana textilia: s laminovanou neporéznou
polyuretanovou membranou.
— Pojena textilia: zlozena z 3 vrstiev, v strede je prie-
pustna, roztazitelna membrana. Charakteristiky
textilii a aplikacie.

Nitto Boseili Co., Ltd.: Aloecoat
Japan's Advanced Textiles, August, 2002, str. 146
obr. 1

Jedna sa o antibakterialnu Gpravu ziskanu z rastliny
aloe a oleja hiba. Okrem antibakteridlnych efektov p6-
sobia tiez ako dezodorant. Mikrokapsule obsahujlce
Aloecoat psobia na upravenych textilidach i po 50 pra-
niach s efektom sterilizacie 80 %. Uprava sa méze po-
uzit i na textilie C.S.Y (core-spun-yarns, jadrové pria-
dze), hlavne pre damske oblecenie.

Shikibo Ltd.: Pozehnanie Matky Zeme
Japan's Advanced Textiles, August, 2002, str. 147
tab. 2

Uvedené produkty vyuzivaju efekty réznych prirod-
nych aditiv: Aloeju — obsahuje extrakt aloe, ma antibak-
terialny efekt a zadrzuje teplo. Elaion AF - obsahuje
olivovy olej, vhodny pre detskeé textilie a spodné prédio.
Merma - obsahuje rozomleté prirodné mineraly z bah-
na, fixované vo vnutri vidkien. Vyhody: efekty proti aler-
giam, zadrzovanie tepla aj. Charbafresh — material ob-
sahuje aditivum katechin ziskany z taninu v &aji. Ma
antibakterialny a dezodoraény efekt, priaznivy vodi lud-
skej pokozke.
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