
Rodnik 11.
2o-o-4

tss l r  1335-0617

Indexed in:

Ghemical
Abstracts,

World Textile
Abstracts

E M BASE

Elsevier
Biobase

Elsevier
GeoAbstracts



VlSkna a textil (2r 2OO4
Fibres and text i les (2) 2OO4

CONTENTS OBSAH

FtBREs AND YARNs vlArrul A PRIADZE

39 Sodomka L. 39 Sodomka L.
Degree of graphitisation and carbonisation of carbon fibres Stupei grafitizace a karbonizace uhlikouj'ch vldken

TEXTILE FINISHING ZOSTACHiOVANIE

43 Jordanov 1., Mangovskd B. 43 Jordanov 1., Mangovskd B.
Enzymatic scouring of terry for towels Enzymatick6 pranie slu6kovfch tkanin pre uter6ky

50 Lukanova V., Gantchev V. 50 Lukanova V., Gantchev V.
Dyeing a wooUpolyamide blend with Lanaset dyes Farbenie zmesi vlna/polyamid farbivami typu Lanoset

TEXTILE MATERIALS TEXTILNE MATERIALY

54 Suprun N., Sygloba M., Vlasenko V. 54 Suprun N., Sygloba M., Vlasenko V.
The comfort of clean room clothing Komfort odevu pre 6ist( prevddzku

NEWS FROM DEPARTMENS Z VEDECKO-VVSKUMNVCH A VfVOJOVVCH

s8 Kuierovd J., Nemcok o. 
PRAcovisK

Project of equipment for testing adhesion according to 58 Kuderovdt J., Nemdok O.
standard EU Ndvrh zariadenia pre meranie adhezie podla normy EU

60 Abstracts of student master thesis defended at Department 6O S0hrny diplomov!'ch prdc obhdjenyich na Katedre vldkien
of f ibres and texti le, FCHPT STU in Bratislava after 5 year's a texti lu, FCHPT STU v Bratislave v rdmci inZinierskeho
graduate study in 200312004 Studia v Skolskom roku 200312004

64 NEWS FROM MAGAZINES 64 ZO ZAHRANIENVCH EASOPISOV

Vldkna a textil 11 (2) 37 (2004l. 37



Y62eni ditatelia dasopisu Vldkna a textil

Hist6ria vfvoja vldkien a textilu je star6 ako hist6ria uivoja civili-
zAcie I'udstva. Najsk6r boli zndme a vyuZivan6 vflucne prirodn6
vldkna na vlirobu odevov a infch textilnlich vfrobkov. Hoci risilie
zfskavat vl6kna z infch zdrojov ako prirodnfch je relativne star6 si
400 rokov, podiatky vfroby chemick6ho vldkna v6bec sa spdjaj0
s rokom 1840 a menom priekopnika v oblasti vldkien Merciera. Na
Slovensku sa zaviedla priemyselnd uiroba po plfkrat v roku 1919.
Bola to niroba visk6zornich vldkien v Slovenskom hodvdbe v Senici.

Dal5i brirlini rozvoj syntetickfch vldkien vo svete aj u n6s si vy-
Ziadal, aby sa zaviedlo inZinierske Stfidium technol6gie chemickfch
a syntetickfch vldkien. Bolo to viac ako pred piitdesiatimi rokmi,
v roku 1951 na SVST v Bratislave. Odvtedy sa tento Studijnf odbor

rozvfia,teraz na STU v sflade s najnov5lmi vedeckfmitrendamivo svete. Do praxe odi5lo za
toto obdobie niekolko stoviek inZinierov - Specialistov na vldkna a textil. Z mnohfch su vyni-
kajfciodbornfci na vysokfch postoch v nadndrodnfch vldknarskfch a textiln;ich firmdch u nds.
Aj to sveddio tom, Ze vldkna a textil maj0 vel'mi 5irok6 uplatnenie.

Odbornf dasopis Vldkna a textil poskytuje priestor nielen pre zverejfiovanie pdvodnSich
vedeckfch prlspevkov domdcich i zahranidnfch autorov, ale je tu priestor pre zverejiovanie
informdcilz vfskumnfch a vfvojovfch pracovlsk a na firemnU reklamu.

Ako rektorovi Slovenskej technickej univerzily v Bratislave a destn6mu dlenovi Redak6nej
rady pri vyddvani dasopisu Vldkna a textil mi pripadla mil6 povinnost prihovorit sa ditatelbm
tohto dasopisu. Som presveddenf, 2e kaldy nd5 ditatel'si nachddza v iom svoju zdujmovf
oblast.

Vietkfm ditatelbm dasopisu Vl6kna a textil ako ajv5etklim autorom a redakdnej rade Zeldm
do dal5ieho obdobia vela tvorivfch sil.

Prof. Ing. Vladimfr B6le5, DrSc.
rektor STU v Bratislave

destnli 6len redakdnej rady
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lntroduction

Carbon fibres are used for many carbon-carbon tex-
tile composites. For some carbon composites, high
modulus (HM) fibres are used, while high silength (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 Figurel.

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 (D6,") is in-
troduced in this short contribution.

Diff ractometric measurements

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

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

Vldkna a textil 11 (2\ 3942 (2004)
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GRAPHITISATION AND CARBONISATION OF
CARBON FIBRES

DEGREE OF

Sodomka L.

Technical University of Liberec,
Faculty of Textile Engineering,

Department ot 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. lt 's contribution proposes how to determine and quantitatively measure the
degree of grafitisation and carbonisation using the x-ray diffractometry technique.

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 maximalvalue of lmax and
the half width W,y2 of the diffraction curve is established
and the grafitisation and carbonisation degree D6,6 of
the carbon fibres is calculated following the definition

Dc,c : lr"*lffr/z (1)

The quantity defined through formula (1) is called "ab-
solute graphitization" and the carbonisation degree is
measured in arbitrary units. Allthree quantities D6,6, l.,.*
and W,,, depend on the Miller indexes of the competent
diffraction curve, and this fact also used for an anisotro-
pic determinalion of the degree of the graphitisation and
carbonisation of the carbon fibre D6 6. The values of the
D6,6 are located in the interval (0,"c). For carbon fibres
with a high graphite (carbon) content in the carbon fib-
res, the D6,6 can also be very high, and for the degree
evaluation of the carbon fibres it is better to use the re-
lative degree (D6,6)rel defined as

(De,c)'."r = (Du")(fiber)/(Du,s)(graphite) (2)

where (Do,")(fiber) is the absolute degree of fiber and
(Du,6)(graphite) is the absolute degree of the graphite.
lf 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 (D6.6) in percentages of
the degree of graphite is obtained.

Examples of determining D6,s

The degree of Du," can be determined for some car-
bon fibre examples using an algorithm following the

t fibre axis
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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
matrix

An intensive first diffraction line with the Miller index
(002) was chosen from the diffraction lines and from
this, (D6,6)(graphite) was determined and is 49. The
same was done for the pure carbon with the diffracto-
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Table I Du," and (D6,s)rel values of the carbon fibres and short
carbon fibres in the epoxy resin

Material I  max De ,c Wtt, (De ,c),"r

Fibres and yarns

Results and conclusion

In this paper a new quantity for the quantification of
the degree of graphitisation and carbonisation (Dn") 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 pubtication was supported by GA1R Grant No.
106-01-383.

Reference

Graphite
Carbon
CF Turnov
CF Toray
CF short pitch
CF short pitch
in the epoxy resin

100
100

1 . 3
1

49
1 . 5
I
I
30

1 1 0
33
33
20
25

49
73.33
3.66
3.66
u.oo

1 1
1

0.07
0.07
0 . 0 1 3
0.01

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

As additional examples of carbon fibres with their
D6,6, cdrbofl 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 D6,6 and (D6,6)rel are
summarized in The table 1.

Uvod

Pro mnoho textilnich kompozit0 s polymerovfmi, ko-
vovfmi a uhlikovfmi maticemi se uZivajf uhlfkovd vlSk-
na (UV). ULivali se jak vysokomodulovd (HM) tak i vy-
sokopevnostni (HS). Tyto vyiznamn6 vlastnosti pro
konstrukci kompozit0 zdvisejina struktuie UV, hlavn6
v5ak na stupni grafitizace UV. Struktura UV je turbostra-
tickd, coZ znamend , 2e bazAlni roviny jsou ve sm6ru
vldken zprohfban6, jak ukazuje obr. 1.

Obr.l Turbostratickd struKura UV

Bazdlnigrafitov6 roviny (001) jsou zprohlban6 a od-
klon6n6 od osy vldkna. Pouze pro takto orientovan6 a

Vldkna a textil 11 (2) 3942 (2OO4)

Sodomka L.: Uhlikov6
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vldkna. Vfzkumnd pr6ca. VSST,
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STUPEN GRAFITIZACE A KARBONIZACE UHLIKOVYCH
VLAKEN

Translation of Article:
Degree of graf i t isat ion and carbonisat ion of carbon f ibers

V nornich technologiich textilnlch kompozit0 se casto vyuZiv6 uhlikovyTch vldken (UV). Jejich
vlastnosti urduje jejich struktura. Nejlep5i mechanick6 vlastnosti nabyivaji ty struktury UV, kter6
se bliZi struktuie grafitu namdhan6 ve smdru bazdlnich rovin. BliZi se pak napi. modulu pruZnosti
v tahu grafitu 1000GPa. Mechanicke vlastnosti zdvisejina stupni grafitizace (karbonizace) UV a
na n6m zdviseji i mechanick6 vlastnosti UV. Probl6m je jak definovat a urdovat stupei grafitizace
D6. PondvadZ jde o strukturnl velidinu, nabizi se moZnost definovat a ur6ovat stupeh gralitizace
rentgenovou difrakci, coZ je prok6zdno v tomto piispdvku.

dokonal6 bazdlni roviny, rovnobdZn6 s osou vldken
mohou vznikat HM a HS vlastnosti UV. Tyto strukturni
0daje urcuji strukturni veli6inu nazvanou stupei grafiti-
zace UV, Dn , kterd je piedm6tem toho cliinku.

Dif raktometrick6 m6ieni

V rozsdh16 literatuie bylo dokdzdno, Ze urdit6 projek-
ce krystalov6 struktury ve Fourierov6 prostoru, je moZ-
n6 dosdhnout rentgenovou difrakci. Rentgeno4ich di-
frakdnich dar grafitu a UV je moZn6 proto vyuZft k
definici a m6ienistupnrb grafitizace DG v relativnich jed-
notkAch. K urdeniDG pouZijeme tohoto postupu:
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'1. Nam6iime difrakcnikiivky v cel6m rozsahu (n6kdy
se sta6iomezit pouze na prvnidifrakcnicary).

2. Difrakdni cdry oindexujeme (piiiadime jim Millero-
vy indexy krystalovlch rovin).

3. Vybereme nejsiln6j5i difrakdni 6dry .
4. Urclme maximdlnihodnotu Imax a polo5iiku W,12

t6Ze difrakcni 6ary. Absolutni stupei grafitizace D6
je pak definov6n vztahem

D6 = 1,"*/W172 (1)

mdienf v relativnich jednotkdch. Stupeh grafitizace je
zdvislf na krystalovfch rovindch, tj. na Millerovlich in-
dexech. To znamen6, Ze je principialn6 moZn6 urdovat
i anizotropii DG. V6t5inou se pro UV uZivd nejintenziv-
ndjsi difrakdni 6dra (002). Hodnoty DG leZ[v intervalu
(0,*). Proto je l6pe vztahovat DG (vldken) na DG (gra-
fitu), 6imZ dostdvdme relativnf stupei grafitizace UV
DGR

DGR = (DG(vlakno)/ DG (grafi t).100 (%) (2)

Tim se zbavujeme v definici (1) nepiijemn6 veli6iny o.
Ndsobime-li relativniindex DGR stem, dostdvdme ieho
vyjddieniv %.

Piiklady ur6ovdni DG a DGR

Nyni budou uvedeny piiklady urcovdni stupnd gera-
fitizace uhlikovlch vldken a jejich soustav. Piitom se
vyuZije ctyibodov6ho algoritmu 1. aL 4., vyjddien6ho
4i5e a definicistupn6 grafitizace (karbonizace) ve vzta-
zich (1) a (2). Pro porovndnI bude urcen i stuperi grafi-
tizace grafitu a uhlikov6ho spektrdlniho pid5ku.

Nejprve vyjdeme z difraktogramu grafitu, kteryi pou-
Zijeme tak6 jako referencnivzorek. Difraktogram grafi-
tu je na obr.2.

Obr. 2 Difraktogram grafitu

Z n6ho byla vybrdna jako nejintenzivnejSi difrakcni
cdra Braggovskd reflexe (002). Na ni byla nam6iena
maximdlni hodnota intenzitni kiivky v relativnich jed-
notkdch a jeji polo5iika (ob6 v mm). Ob6 veli6iny sou-
visejis krystalovou dokonalosti meien6ho vzorku, a to:
Cim je v6t5ivf5ka tim je dokonalejSf struktura a cim je
v6t5i poloSiika tim m6n6 je vzorek dokonalf a jsou v
nem zastoupeny roviny s velkou desorientacf. Pom6r
v1iSky maxima k polo5lice ur6uje absolutnf stupef, gra-
fitizace grafitu. UZijeme-li grafit jako referendni materi-
dl k urcovdni relativniho stupn6 grafitizace (viz vztah
(2)), pak v % je relativnistupei grafitizace grafitu 100%.
Ostatni vzorky se pak vztahujik tomuto normdlu. Nyn[
jiZ bude vdnovdna pozornost dal5im vzork0m. Prvnim
z nich je uhlikovyi spektrdlnf prd5ek, jeho2 difraktogram
je na obr. 3.

Obr. 3 Difraktogram spektrdlnfho uhliku

Jeho relativni stupeh karbonizace (grafitizace) byl
ur6en na hodnotu % .

42
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Za dal5ivzorky k urcovdni stupnd grafitizace byla
zvolena uhlikovd vldkna vyrobend v Turnovd, uhlikovd
vldkna Toray, kratka uhlikova vldkna pi ipravend ze
smoly ve Svitu atat62 vldkna v epoxidov6 pryskyiici.
Jejich difraktogramy jsou postupn6 na obr. 4, 5,6 a7.

Obr. 4 Difraktogram uhlikonl'ch vldken Turnov
Obr. 5 Difraktogram uhl(kovfch vldken Toray

Obr. 6 Difraktogram krdthl'ch uhlikovlich vlSken Svit
Obr. 7 Difraktogram krdth/ch uhlikovfch vldken Svit v epoxidovd

Namdien6 a vypodten6 hodnoty k urcenistupne gra-
fitizace jsou uvedeny v tab.1

I kdyZ urcenyi stupen grafitizace (karbonizace) pro
b6Zn6 vyrdbdn6 vl6kna se zdAb'!|nizlg7, piesto maji UV
vldkna Turnov a Toray mechanicky i elektricky vynika-
jicf vlastnosti [1], kter6 take zdviseji na dokonalosti struk-
tury vldken a daji se rovn6Z k jejimu hodnoceni pouZi-
vat.

To, co sniZuje strukturni hodnotu vl6ken a jejich vlast-
nosti, jsou dutiny uvniti jejich turbostratick6 struktury. Ta

Tabulka 1 Namdien6 hodnoty z difraktogramrl a z nich ur6en6
relat ivni stuond qraf i t izace

Materiiil Ir", Do,c W1r, (De.c),"r o/o

Grafit
uhtik
UV Turnov
UV Toray
UV krdtkd vldkna
UV kriitkd vldkna
v epoxid, pryskyiic

49
73,33
3,66
3,66
0,66
0 , 5

1
1

0,07
0,07

0 , 0 1 3
0,01

je tvoiena grafitovou strukturou a dutinami mezi grafi-
tovou strukturou. Objem dutin je pak mirou grafitizace,
karbonizace struktury UV. Objem dutin je moZn6 urcit
mdienim hustoty vldken a tfm je moZn6 ur6ovat i stupen
grafitizace. Ten se dd urdivat i m6ienlm elektrick6ho
odporu vldken a grafitr,.

Stupei grafitizace lze definovat i z elektricklch vlast-
nosti , a to m6rnlch vodivostinebo odporu jako SG =
(v/(G =(G/(v = (vL(G/ RL M2L

Zhodnoceni azfvdr
Definovanyi stupen grafitizace je velidina strukturni. Je

moZn6 jej hodnotit tak6 vlastnostmi jako je objemova
hmotnost, mechanick6 vlastnosti a elektrick6 vlastnosti.
Na zji5tovani souvislosti r0znd definovanfch velidin je
tieba pracovat jak teoreticky tak i experimentaln6. Me-
ienielektrick6ho odporu UV bylo vyuZito k mdienijejich
stejnom6rnosti [2j. Z urcenIstupnd grafitizace kompo-
zitu s krdtklTmi UV vldkny a vypodtenfch hodnot stup-
nd grafitizace z difraktogramu na obr.7 je vid6t, Ze stu-
pei grafi t izace je shodnli  se stupn6m grafi t izace
samotnyich krdt$ich UV urcen;im z difraktograrnu na
obr.6. Epoxidovd matrice stupefi grafitizace neovlivni-
la, i kdyZ piisp6la ke tvaru difraktogramu na obr.7.

Prdce vznikla za podpory GACR grantu i 106-01-0983

100
100

7

1

'I

t E

I
9

30
50

49
1 1 0
ea

33
20
25

v6kna a textil 11 (2\ 3942 (2004)



ZoSl'achtovanie

INTRODUCTION

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

From afinishing point of view, it is imponant if the terry
cloth is designed in one colour or is multiple coloured.
lf 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 pedormed 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 a14 o/o 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,

v6kna a textil '11 (2) 4349 (2002)
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proteases, lipases and cellulases) may be used effec-
tively in the scouring process. Pectinases appear to be
the most suitable enzymes for this purpose [ -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. lt 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, 1 1]
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 condit ions, and
compare them to tradit ional alkal ine 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-
ditied Bac i I I us microorgan ism.

ENZYMATIC SCOURING OF TERRY FOR TOWELS

Jordanov 1., Mangovska B.

Faculty of Technology and Metallurgy, University of Sts. Cyrll & Methodius,
R. Boskovic 16, 1000 Skopje, Macedonia

e-mail: igorjordanov@ yahoo.com, e-mail: mangova@ erebl.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 pill ing 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 pill ing 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 pill ing, and better
dimensional stability, better mechanical properties than those scoured by alkaline.

Key words: enzyme, pectinase, terry for towels, scouring, dyeing
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Table 1 Physical and mechanical properties of the towels used

Properties

Area weight, Q (g/m2)
Thickness, d (mm)
Warp density, (cm-1)
Fill density, (cm-1)
Tensile strength, F (N)

Elongation, e (%)

Table 2 Chemicals used in the exoeriments

Commercial name

Textile finishing

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

The half bleaching was done in the same bath with 0.5
g/dm3 NaoH (pH 1O),4 cm3/dm3 Hzo2 (50 %), and 0.5
g/dm3 NarSiO3, for 30 min at 90 oC. After the enzyma-
tic scouring and bleaching, the terry for towels was rinsed
twice for 10 min at 70 oC 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/dm3 JUFOS, 0.35 % Reaktivo orange XzR,20-
25 g/dm3 NaCl (A) and 4 g/dm3 NaHCO3 (B) according
to the temperature time diagram given in Figure 1.

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

Alkal ine 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/dm3 JUFOS,
2 g/dm3 NaoH, 4 cm3/dm3 H2o2 (50 %), o.s 9/dm3
NarSiO, for 60 min at 90oC. 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 alkal ine 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/dm3
Kemosoft 2185, ant 0.3 cm3/dm3 CH3COOH (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.

395.0
2.98
23.6
16.14

Warp direction 363.3
Fil f  direct ion 311.7
Warp direction 8.29
Fil l  direct ion 11.56

Na3PO4
Kemonecer Nl (KEMO)
EDTA

JUFOS TKI (Hrastnik)

NaOH
u n
I  t 2 v 2

Na2SiOo
Reaktivo orange X2R
(Lamberti)
NaCl
NaHC03
Kemosoft 2185 (KEMO)
cH3cooH

Alkaline for regulation of pH
Nonionic surfactant
Sequester added after enzymatic
scounng
Seouester added at the start
of scouring
Alkal ine for scouring and bleaching
Oxidation agent {or 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 1:2Q, and a pH of 9 (Na3POo) in the pre-
sence of 1 g/dm3 Kemonecer Nlfor 30 min at 55 "C [91.

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:

r Whiteness, Berger
r Colour coordinates. ClELab
o % of water after padding, WAP
o Speed of transport of water (Wicking test),
o Pil l formation, lCl test
o Abrasion resistance,'/hole
o Weight loss after abrasion, Am (%)

After 10 washings, the following parameters were
tested:

o Shrinkage, S (%)
r Pillformation,
o Colour differences, ClELab
. Abrasion resistance, o/hole
o 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 (1Ocm x 1Ocm) 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'  -  m1) /mr]x100 (%) (1)

m, - weight of absolutely dry sample, rrrz- 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 tor 120 s was
measured.

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

1. no pill formation
2. between 1 and 2
3. intensive pill formation
ln 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 dved towels

Texti le f inishing

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=S' *SL 

ffi(%) (2)

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
residualwaxes 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

Alkaline scoured, half bleached, dyed
Enzymatic scoured, half bleached, dyed
Enzymatic scoured, half bleached, dyed, softened
Alkaline scoured, half bleached, dyed, softened

-0.2
-0.1
1 . 2

0 .5
-0.1
-0.4

0 .8
0 .1
-0.6

0.2
0.2
-0.0

0 .7
0 .2
-0.3

0.8
0.2
1 . 3
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Table 4 WAP, speed of transport of water, pill formation,

Textile finishing

abrasion resistance and weight loss during abrasion on towels

Parameters
of treatment

WAP CV L CV
o/o % cm o/o

Pill Abrasion resistance CV
tormation ('/hole) Am % %

Control

Enzymatic scoured, half bleached

Enzymatic scoured, half bleached, dyed

61 .87

1 1 9 . 3 0 6.43 6.28

731.0 5.86
(21.231 (6.86)

1777.3 2,44
(12.82) (e.07)

7029.0 4,15
(6.75) (1e.12)

1 025.3 5.1 I
(20,7e) (3.e2)

1713 .0  6 .83
(14.66) 01.26)

Enzymatic scoured, half bleached, dyed,
softened

Alkaline scoured, hall bleached

Alkal ine scoured, half  bleached, dyed 115.11

Alkaline scoured, half bleached, dyed, softened

ditions of work and mechanism of enzymalic 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 @lours stan to fade. So it was inte-
resting to analyse the shrinkage, pillformation and dif-
ference in colour as well as the degree of damage af-
ter severalwashings 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.

()
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l 8
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t 4

l 2

t 0

8

6

4

2

0
one three five
washing washings washings

I enrymatic
ten
washings I alkaline scoured
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Fig. 2 Shrinkage on towels after several washings
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Fig. 3 Tensile strengths of towels after 10 washings
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Fig, 4 Resistance to abrasion on towels after 10 washings

Conventional washing in domestic washing machines Table 5 colour coordinates on towels after 10 washings

in the presence of detergent can cause significant da- p"""r"rr
mage to towels. The degree of damage to towels during of treatmenr DL Da Db DC DH DE

washings was determined by analysing the tensile E*rr"t," Brf"*
strength, abrasion resistance and degree of polymeri- ;;;;,' washins
sation, and the results are given in Figs. 3, 4 and 5. hatf bteached, Afrer 10 -1.s -1.6 -2.g -2.s -1.1 g.1

Enzymatic scoured towels have a lower loss of stren- dyed, softened washings
gth after 10 washings. The decrease in tensile strength Atkatine Before
in scoured towels, the warp direction for alkaline scou- scoured, washing
red towels is two times higher than for enzymatic. An half bleached' After 10 -0.5 -1'2-1.9 -2'0 -11 2'3

5% decrease in tensile strength in the fil l dirLction was dved' softened washinss

vhkna a textil 11 (2) 43-49 (2004) 47



ZoSl'achtovanie Textile finishing

3200

2800

2440

2000

I 600

1 200

800

400

0

l--l before wash

I after

enzymatic
scoured

alkal ine

l0 washings

ffi before washi

10 washingsscoured

1928

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. a).

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, 77o.

CONCLUSION

In summary, the following conclusions can be made:
o 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
. Enzymatic scoured towels have better dimension-

al stability, improved resistance to pilling and longer
lasting colours.

o 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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Enzymatick6 pranie, bielenie a farbenie bolo vykona-
n6 na sludkovfch tkanindch na ha5plouich farbiacich
strojoch v priemyselnom meritku. TieZ bolo uroben6 pre
porovn6vanie alkalickd pranie, bielenie a farbenie. Po
spracovani boli zmeran6 belost, farebn6 koordindty,
hydrofi ln6 vlastnosti,  odolnos{ vodi Zmolkovaniu
a odolnost v ode,re,lJteraky boli 10 krdt opran6

Textile finishing

v domdcej prddke a po pranibolistanoven6 zmr5tenie,
farebn6 odchflky, odolnost vodi Zmolkovaniu a oderu,
pevnost a DP. Enzymaticky pran6 uterdky mali lep5ie
riZitkov6 a mechanick6 vlastnosti ako alkalicky pran6.
Maj0 zlep5en0 odolnost vo6i Zmolkovaniu, lep5iu roz-
merovf stabilitu a lep5ie mechanick6 vlastnosti ako
alkalicky pran6.

ENZYMATICKE PRANIE SLUCKOVYCH TKANIN PRE
UTERAKY

Translation of Abstract
Enzymatic scouring of terry for towels
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INTRODUCTION

The dyeing of WPA 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 WPA blend
is difficult, and its successful accomplishment requires
the use of substances that regulate the distribution of
the dyestuff molecules between the wool and PAfibres.
These regulators temporarily block the reactive groups
of PA fibres, and most of the dye reacts with the wool
fibres. lf 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 WPA
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 wooltextile industry.

50
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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 @mmon
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 WPA 75125 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 28
2. Lanaset blue 5G
3. Lanaset yellow 4G

o Wooltop of 60th quality
o Polyamide 6.6 - staple fibres, 2.2lSO dtex/mm, mat,

manufactured by Rhodia, Germany
o Setalan HE - anion active
o Albegal Set - amphoterous
o Keriolan A2N - amphoterous
o Sodium salt of dodecylbenzolsulphonic acid

- anion active (DDBS)

DYEING A WOOL/POLYAMIDE BLEND WITH LANASET
DYES

Lukanova, V. Gantchev

University of Chemical Technology and Metallurgy, Depanment 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 WPA 75125 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. lt has been determined
that under the conditions studied, best results can be obtained with the use of 6 g.l-' 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.
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A 0.5, 1.0 and 2.0 % dyeing with Lanaset red 28 of a
WlPA75l25 blend, under M 1:40 in the presence and
absence of levelling agents is carried out according to
the following dyeing technology scheme:

A B

AB
0.5 g.l-1 Albegal FFA X% Lanaset dyes
2.00/o CH1COOH - 80%
5.0% NarSOo
2.0 g.t-1 cH3cooNa
4% (NH4)2SO4
Y% Levelling agent

The selection of the levelling agents studied is made
according to their accessibility and application in the
wooltextile 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 (RlC) is
calculated according to the function of Kubelka-Munk:

Rrc = (K/s)/(K/s)0.100 (%)

Table 1

Texti le f inishing

RESULTS AND DISCUSSION

In Table 1 are shown the results obtained by the dy-
eing of the WlPA75l25 blend with Lanaset red 28 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. lt is 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 WPA
75125blend with Lanaset red 28 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 WPA blend is 6 g.l''. With
this concentration of the levelling agent, the affinity of
the studied dyestuff studied towards the fibres is preser-
ved.

98'C 30',

BICPAK/Spr Rlcw*
Extracted dye 

K/Sw
Dyeing

%
Type of levelling

agenl

Without levelling agent
Setalan HE - 1.0%
Keriolan A2N - 1.0%
Albegal Set - 1.0%
DDBS - 69.l-1

97.6
98.0
90.0
9 1 . 6
98.8

0.73
0.51
0.56
0.93
0.95

1 . 6 9
2.69
1 . 1 4
z , v o

1.05

74
51
57
93
100

163
200
1 1 1
201
100

60
61
57
39
100

1 . 0 Without levelling agent
Setalan HE - 1.0%
Keriolan A2N - 1.0%
Albegal Set - 1.0%
DDBS - 69.l-1

98,0
J t , z

88,0
87,6
98.0

1 . 1 0
1 . 1 0
1 .05
0.73
1 .84

2.80
2.59
3.90
4.30
1 .89

150
136
206
227
100

2.0 Without level l ing agent
Setalan HE - 1.0%
Keriolan A2N - 1.0%
Albegal Set - 1.0%
DDBS - 69,l-1

98.6
95.0
87.0
86.2
o e n

3.06
3 . 1 9
2.08
2 . 1 0
2.64

5.07
4.05
4.26
4.00
2.70

1 1 5
120
1 1 0
80
100

180
146
153
144
100

* RIC - Relative Intensity of Colour
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Table 2

Texti le f inishing

Table 3

DDBS Extracted
concentration dye K/Sw K/Spn RlCw RICpA

g.l-t o/o

Dyeing

%

Extracted
oye

e/o
K/Sw K/Spr

3.30
2.90
2.50
2.40
2.20
1 .90
1 .20

175
156
153
147
1 1 0
100
65

Figure 1 shows the kinetic curves of the extraction of
the Lanaset red28 (1%) dye studied in the presence of
the levelling agents studied.

lf the curves are compared to the curve of the extrac-
tion without levelling agents, it is seen that allthe level-
ling agents studied exceptfor 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
a levelling agent.

Lanaset yellow 4G
99.0 0.74
98.0 0.69
90.0 1.26
Lanaset blue 5G

98.6 1.05
98.4 1.48
98.1 2 . 1 6

Table 3 shows the results of the dyeing of fhe WPA
75125 blend with Lanaset yellow 4G and Lanaset blue
5G in the presence of 6 g.l-1 DDBS.

The depths of the samples dyed without levell ing
agents have a very big colour difference, similar to those
dyed with Lanaset red 28 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 WPA 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 WPA 50/50 blend
with the three dyes studied in the presence of 6 g,l-1
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-

1 . 0
2.0
3.0
4.0
5.0
6.0
10.0

99.8 1.60
99.6 1.70
99.0 1.70
98.6 1.56
98.4 1.41
98.0 1.83
89.8 1.08

87
95
97

100
59

0.5
1 . 0
2.0

0.54
0.74
1 .50

0.5
1 . 0
2.0

0.61
0.72
1 .27

t20

- +- - Without level l ing
agent

#Seta lan  HE

"-"*F IGriolan A2N

"  ' x  " 'A lbega l  Set

- - - o - - ' D D B S

0 20 40 60 80 100 t ,  [min]

Fig. 1 Kinetic curves of the extraction of Lanaset red 28 ('1"/,) in the presence of the levelling agents studied
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Table 4

Type of dyestutf Extracted dye, o/o KSw KSpr

Lanaset red 28
Lanaset gelb 4G
Lanaset blue 5G

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 40o of the sam-
ples studied is studied according to ISO 105-C06. lt 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.

coNcLUstoNs

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

Translation
Dyeing of wool/polamide

V predkladanom prfspevku sa Studovalvplyv dodecyl-
benz6nsulfondtu sodn6ho (DDBS) na farbenie zmesi
vl na/polyamid 7 51 25 s Lan asetou/mi f arbivam i. Farbe-
nie bolo vykonand s viacen/mi koncentrdciami DDBS a
jeho 06innost bola hodnoten6 rozdielom hlbky vyfarbe-
nia polyamidovej a vlnenej zlolky. Paralelne a tfm is-

Textile finishing

The type and concentration of levell ing 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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of Abstract:
blend with Lanaset dyes

t'im postupom boli vyfarben6 vldkna v pritomnosti zn6-
mych egalizadnlich dinidiel pre farbenie vlny a polyami-
du.Zadanfch podmienok sa najlep5ie uisledky ziska-
li pouZitim 6 g.l-1 DDBC. MnoZstuo farbiva vytiahnut6ho
z k0pel'a je maxim6lne (takmer 100%) a stalost za mok-
ra sa zachov6 dobrd.

0.98 1.04
1.08 0.81
1.51 0.76

98.0
98.6
97.0

FARBENTE ZMEST VLNA/POLYAMID FARB|VAM| TypU
LANASET
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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. lf 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 qf textiles on their
air permeability has been studied by some authors [1,
21. h 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

il

Textile materials

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 ffable 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  -Zo* l% l  (1 )

Zow = godo + god* - 10-2gsdr'g,nd* [%] (2)

where Zqy - filling of fabrics with a warp, weft, both thre-
ad systems; d*, do - weft, warp thread diameter; g*, go
- 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) Gable 1). Prior
to the beginning of the experiment, all the test garments

THE COMFORT OF CLEAN ROOM CLOTHING

Suprun N., Sygloba M., Vlasenko V.

The Kiev National University of Technologies and Design
0101 1, Kiev, Nemirovicha-Danchenko Str.,2

E-mail: ekma @ iptelecom. net. ua

Clean room garments often cause a thermal stress to its wearer during work. lt 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. lt 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
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Table 1 Characteristics of fabrics for under and outer clean room garments

N Fub,i" weave Thickness weisht 
t'""T,ti":t t"rn *ffidilt'" porosity

n/n type mm \lm' W"tp-rv"ft W"rp tv"ft Rs' %

1 Aralka 01 Twill2/1 0,18 103 9,6 '13,4 620 330 14.4
2 Aralka 02 Twill 211 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 211 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 Twill211 0,20 '160 12,6 12,3 720 330 3.7
8 Gelios 02 Twill 211 O,2O 97 9,9 12,8 730 350 7.1
9 Gelios 03 Twill 2i1 0,20 145 12,8 13,8 710 380 4.3
10 Gelios 04 Twill 2/1 0,20 150 13,4 13,8 70O 380 4.0
11 OST 323 combined 0,50 193 7,8 11,0 110 140
12 Cotton plain knitt ing 0,50 151 16,0 150 180
13 50% cotton interlock 0,60 31'l 18,8 97 137

+ 50% polyester

were washed in warm, soft water and ironed. The gar- measurements were performed under normal climatic
ments werethen hung in an environmentally controlled conditions following continual work effort after 30 minu-
chamber for 24 hours before any test was conducted. tes of loading on an ergonometer.

The six subjects (students) were allfemales within the
2r.23 year old group. They had an average body mass
of 5512 kg. The general purpose and procedures of the RESULTS AND DISCUSSION
experiment were fully explained to them. They were not
informed of the details of the clothing materials to avo- For dry PET fabrics which differ only by their weave
id any influence on their subjective ratings. All the ex- density (samples No.1-10) the air permeability depends
periments were done at an ambient temperature of on their porosity (Fig. 1). Increasing the moisture con-
22t10C and relative humidity of 50t5%. The subjects tent in the fabrics leads to a decrease in their permea-
rested by reading books in the laboratory for 2.5 hours bility fl-able 2).
after changing in to their different types of clothing. Then As it cannot be attributed to the swelling of PET the
they exercised on a cycle ergonometer at an intensity fibres, this may mean that the water filling the pores
effort of 30 W for 30 min. The thermal condition of the results in decreasing of the air transport.
researcher was estimated according to parameters of The fibres of knitted underuear fabrics (sample No.
kernel temperature, blood pressure and heart beat 12-13)duetotheirchemicalnaturecanabsorbthemo-
frequency. The output of the moisture vapour from the isture of perspiration due to their chemical nature. In
human body was estimated from the changing in the order to model the situation of exploitation when the un-
weight of the clothes due to absorption of sweat The derwear absorbs the liquid of perspiration and becomes

Table 2 Humidity-dependent air permeability of outer textile materials

N
n/n W = 0 %

Air permeability ( dm3/m2s) at the moisture content
W = 0 , 5 % *  W = 1 0 % w = 1 5 %

1
2
3
4

6

8
o

1 0
1 1

i

140+3
1 10ro
85r5
63r5
75*3
32i1
1 3r1
40x2
26r.1
z5t I

41 813

142!6
1 14rg
88x4
65r5
77*.5
3511
14r1
42t1
28x1
24!1
420!4

118 t4
97r3
75i3
49r5
59t3
14r,1
7l.0
1 5r0
8r0
7!0

380r3

50!2
2611
1711
'13r1

48r1
10r1

I z l l

- 35013

* - humidity of tabrics at 2011'C, 65+2% RH
** - the air permeability is less than 2,5 m3/m2s

VlAkna atextil 11 (2) 54-57 (2004) c3



Textile materials

o

E

E 150
*
=
.Ct
G
o

E roo
o
ct
:

Porosity, Rs %

Fig. 1 Effect of porosity on the air permeability of PET fabrics

Table 3 Humidity-dependent air permeability of knitted underwear clothing

0

N
n / n  W = 0 %

Air permeability (dm3/mzs)at the moisture content
W = 1 O T o  W =w = 0,5% w = 5 % 15% W = 100%

1 2
1 e

171t1
553r3

1 69i1
549t3

t o c t l

504!2'
70r3
280t2

1 57+3
420-4

1 4515*
405*4

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

Number
of

sample

Air permeability of the packets depending on the moisture content of underwear, dm3/m2s
Sample  12

w = 5 % *  w = 1 0 0 %
Sample  13

W  =  1 5 % * w = 100%

1
z

4

6

8

1 0
1 1

80r3
72x3
5613
4813
5 1 r  3
3013
12!1
35r1
24t1
21t1

zcziY

6911
62x1
52!2
45r1
45r1
zz=z

29t1
7t1
o t l

1 6311 2

118 r5
98rs
8013
5713

30!2
14!1
3811
26t1
23x1

38814

87+2
80r1
62t2
50r1
4911
26t1
12t1
34t1
20!'l
|  / t  I

34013
*- moisture content of knitted underwear at20!2 'C, 6512%RH
**- the air permeability is less than 2.5 m3/m2s, (the packet's content can be found at the intersection of the vertical and horizontal

cel ls 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 (fable 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.1 2-13) 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-

56

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 initialvalues.

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

Vldkna a textil 11 (2) 54-57 (2004)
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Table 5

Textile materials

CONCLUSION

It was shown that the wett ing of texti les in clean
room sets leads to a decrease in their air permeabi-
l i ty, especial ly after wett ing the underwear in the
packets. The lowest inf luence of wett ing 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

Type set
of clean

room

Material
of the upper

layer (overall)

Material
of the under

layer

A Aralka 01(sample No.1)
B Gelios 03 (sample No.9)
C OST-323 (sample No.11)
D Aralka 01 (sample No.1)
I Gelios 03 (sample No.9)
F OST-323 (sample No.11)

100% cotton
100% cotton
100% cotton

cotton+50%polyester
cotton+50%polyester
cotton+50% polyester

5Oo/o
50o/o
5Oo/o

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

Temperature
of

kernel
rest worl(

Blood
pressure

Heart
beat

frequency
rest work

Increase in Increase in
weight of weight of

underwear, g overall, g
am Am

A
B

D
I
F

35.82
J O . t l

35.80
35.58
36.31
J O . U U

36.34
J O . O  /

36.30
Jb.ztt

36.81
36.03

122168
121177
128178
124168
124168
128176

'163/85

1 48i80
't52174

1 s3/89
1 63/8s
't51184

109
t t o

t u o

106
102
100

23.64
17.60
8.28
20.79
14.78
7.53

1 . 1 4
0 .10
0.41
0.45
0 , 1 7
1 .34

74
75
76
72
t z
76

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.

Odevy ureen6 do 6istej prevadzky vytvdraj0 casto
tepelnf stres pri ich nosenf podas prece. Spdsobuj0
intenz ivne potenie,  k to16 zvy5uje v lhkost
v pododevnej mikroklime a obsah vlhkosti materielov
spodneho i vrchn6ho odevu. Ukdzalo sa, Ze zmeda-

Vldkna a textil 11 (2) 54-57 (2004)

used for the rational choice of packets for clean room
garments.
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nie podstatne znili priepustnosf vzduchu cez textil-
nd vrstvy a vedie k zhor5eniu fyzick6ho stavu uZiva-
tela odevu. To treba vziat do 0vahy pri vfbere ma-
teridlu pre spodn6 a vrchnd vrstvyodevov pre dist6
prevddzky

KOMFORT ODEVU PRE CISTU PREVADZKU

Translation of the abstract:
Comfort of clean room clothing
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NAVRH ZARIADENIA PRE MERANIE ADHEZIE PODTA
NORMY EU

Ku6erovd J.. Nem6ok O.

Treniianska univenita Alexandra Dubdeka v Trendlne, Fakulta priemyseln,ich technol6gil v P0chove, Katedra
fyzikiilneho inLinierstva materi*lov, ul. T. Vansovei 1054 /45, 020 32 P0chov

UVOD

V predloZenej prdci sa rie5i rOznost uvedenych sk0-
Sok a zos0laduje sa slovenskd norma s medzindrod-
nou.

Sku5kam adh6zie pre porovnanie jednotliuich noriem
predchddzalo zhotovenie vfkresovej dokumentdcie
a samotneho zariadenia popfsan6ho normou ISO 814
1986, na ktorom budeme tieto skri5ky realizovat. Ziska-
ne 4isledky sme porovnali s doteraj5fm spOsobom me-
rania adh6zie podl'a normy STN. Po ukondenijednotli-
vfch merani sme vyTsledky Statisticky spracovali
a vyhodnotili hodnovernost tej - ktorej metody. Podl'a
dosiahnutfch vfsledkov sa uvaZuje podaf n6vrh na
zmenu STN, aby bola v s0lade s lSO.

ADHEZIA

Sila, ktord spdja dva predmety navzdjom na ur6itej
ploche sa nazliva adh6zia. Ak su dva predmety, resp.
dastice z jedn6ho materi6lu, hovor(me o autoadh6zii.
Pod adh6ziou sa teda rozumie spojenie, vznikajfce
medzidvoma rOznorodfmi materidlmi. V pripade lepia-
cich materi6lov adh6zia je spojenim medzi lepiacou lat
kou /adhezivom/ a lepiacim povrchom /substrdtom/. Pre
vytvorenie pevnej viiaby je rozhoduj0ce, aby oba dot'i-
kaj0ce sa materialy bolischopn6 spolupOsobenia, Ad-
h6zia ma nemalf vplyv na procesy, ktord prebiehaj0
v prlrode. Keby adh6zia chfbala, potom napr. prach,
ktoni sadd na zem, by sa neustdle vracal vzduSnfmi
prudmi spiit do atmosf6ry a jeho koncentrdcia by do-
siahla obrovsk6 hodnoty. Na druhej strane procesy er6-
zie p6dy s0 vo velkej miere podmienen6 nedostatod-
nyim vzdjomnfm p6sobenim 6astic p6dy.

Reakcie pri vdzbe guma-kov

Podas vulkanizdcie sa predpokladA, 2e prebiehaj0
dva procesy:
1. tvorba sietovej Strukt0ry vulkanizdtu, jej rast do urdi-

tej siet'ovej hustoty a prepojenie chemickfch priec-
nych vdzieb r6znych sirnych skupin a intermolekuldr-
nych sulfidickfch skupfn ciZe reakciou siry
s kauduko4im uhlbvodfkom,

2. tvorba vdzieb medzi gumou a mosadzou, ktoryTch oo-
6et narastie do urditejsietovej hustoty spoja.

T0to te6riu podporuje aj fakt, Ze zmesi bez sfry sa
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s mosadzou neviaZu. Vel'kf obsah siry v zmesiach
sposobuje hlavne tuorbu polysulfidiclcich vtizieb, Znfte-
nim mnoZstva siry a zui5enim pridavku unichlbvada sa
vyrazne znfZi hodnota podiatodnej adh6zie.

Z6sady spdjania gumy a mosadze

Na dosiahnutie vysokej hodnoty adh6zie priamo vplf-
va spojenie guma kov, pridom tento faktor zdvisi od d'al-
Sfch aspektov ako:

o Vlastnostikovu
o Elastom6ru
o Vulkanizacnfch podmienok
o Opracovania vzoriek
Kl'ridouim aspektom uirobn6ho procesu je vulkanizd-

cia. Adhezivom natretf kov a roztopend zmes elasto-
m6ru musia prist do styku za vhodnyich casovlich pod-
mienok, aby zmes mohla zaplnit p6ry a priehlbinky e5te
pred tyim, ako zadne vulkanizovat. Musi byt dodrZand
predpisan6 teplota i tlak. Taktie2 d6leZitfm faktorom je
vulkanizadnd tvdrnica a jej konStrukcia.

Porovnanie jednotlivfch zariadeni

V sflade s normou ISO 814 sme zhotovili mosadznf
element, ako s[6as{ skti5obn6ho telieska, ktor6ho ma-
teridlboltotoZnf s materi6lom mosadznyich prirub (hri-
bikov). Pre porovnanie tvarov uv6dzame ndkres jednot-
livyich elementov. Vzorka pozosteva z dvoch oproti
sebe zalisovanfch elementov gumdrenskou zmesou.

Tvar vulkanizacnej tvdrnice (obr. d. 3 a 6. 4) je zdvis-
lf od skri5obnfch vzoriek, ktor6 s0 zn6zornen6 na ob-
rdzkoch 6,.1 a6^2.

Vulkanizadnd tvdrnica na zhotovenie vzoriek podl'a
STN 62 14 63 od po6iatku umoZiuje vytvorenie chyb-
n6ho telieska. Oproti tomu novd vulkanizadn6 tvdrnica
je kon5truovand tak, 2e zaruduje rovnobeZnost jednot-
livfch ploch na vulkaniz6ciu v teliesku popisanom nor-
mou lSO.

Obr. 2 Sk05obn6 teliesko
popisn6 normou ISO
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Obr. 3 Tv6rnica podl'a ISO Obr. 4 Tviirnica podlh STN

Obr.5 Upinacie delLste

TaktieZ i kon5trukcia trhacich
6el 'usti  podl 'a ISO je zloi i tejSia.
Oproti star5iemu sp6sobu mera-
nia, ktor6 umoZiuje i  pridavn6
napatia, novd metodika vylu6uje
moZnost pridavnfch napati a tym
zarufuje jednooso4T stav napdtosti.
Kon5trukcia 6el'usti je znAzornen{,
na obr. d. 5.

Realiz6cia experimentov

Pre sk0Sky adh6zie sme pouZili
devdi{ druhov zmesl, pre ilustrdciu
uvddzame zloZenie jednejz pripra-
vovanfch zmesl oznadenej ako A0:

Kralex 1500 /kauduV 34,493 Yo
Keftan 512 /kauduU 22,496
Stearfn 18 RG vlodky /ahivritor/ 0,540
Ultrasil VN 3 granulat /svetl6 plnivo 3,899
Furex 433 /zmiikdovadlo/ 5,399
ZnO SG /aktivetor/ 2,699
Flectol TMQ PST /antidegradanV 0,840
Dusantox IPPD /antioxidanV 1 ,1 1 0
Vulcan 6- N 22Qlsadze/ 25,495
Manobond 680 C /adh6zne 6inidlo/ 0,810
Kolof6nia sosnov6 Zivica /zmdk6ovadlo/ 0,600
Sulfenax CBS, MG /unichlbvad/ 0,480
Perkacit TMTD - PDR - D /unichlbva6/ 0,120
Sira mlet6 olejovan6 /vulkanizadn6 6inidlo/ 1,020

Pre informdciu, 6i zmes spfia technick6 poZiadavky,
boli nameran6 fyzikdlno - mechanick6 hodnoty: modul
pri300% pretaZeni, pevnost, turdost a taZnost. Optim6l-
nu hodnotu 6asu vulkanizdcie sme ur6ovali pomocou
grafov, ktor6 n6m poskytol pristroj Rheometer 100S od
firmy Monsanto.

Tvrdost sme merali na Wrdomeri typu Zwick 7206, os-
tatn6 veli6iny ako modul pri 300% pretaZeni, pevnost
a taZnost boli nameran6 na pristroji Tensometer 10.Sa-
motn6 sk0Ska adh6zie sa realizovala na pristoji lN-
STRON 4302.
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Experimentdlne merania sme vykonali v priestoroch
instit0cie vIPoTEST v Prichove.

V prvej dasti experimenlov sme menilidobu starnutia
danfch zmesf na 3, 1 1 , 21 a72 dni a ndsledne zisto-
vali vplyv na mechanicke vlastnosti.

V druhej dasti sme skfmali vplyvy zmien pridavkov
adh6zneho 6inidla (Manobondu). Pri oboch experimen-
tdlnych postupoch sme zhodnocovali aj vzhlad ploch-
6ch sk05obnfch teliesok po odtrhu, do demon5truj0 ob-
r i nky6 , .6ac .7 .

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

Statist ick6 vyhodnotenie sk05ok

Zvolili sme Statisticku metodu x2 test so Stuorpolicko-
vou tabulkou (x), do ktorej sa v5eobecne uddva pocet-
nost vzoriek, ktonich stav je: 6no, alebo nie. Jednotli-
v6 vzorky sme hodnoti l i  jednak na z6klade vf5ky
de5truk6nej sily, jednak podl'a percentudlneho pokrytia
gumy na mosadznej ploche. Priradenie 6no alebo nie
sme utvrdzovali aj konzulteciami s odbornfkmivo Vipo-
teste.

Konedn6 zistenie - moZno povedat, Ze metoda ISO
je hodnovernej5ia, 6i uZ to bolo v zdvislosti od starnu-
tia danfch zmesi, alebo v zmen6ch adh6zneho dinidla.

ZAVER

Ndvrhom, zhotovenim a vysk05anim sk05obn6ho za-
riadenia podlh normy ISO 8141986 sme zadanie 0lo-
hy splnili. Pri porovnani vfsledkov merania podla STN
621463 sa norma ISO ukdzala ako ddveryhodnej5ia
a pritom splna poZiadavku EU, pokial'ide o aproximd-
ciu noriem.
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Diplomantka: Bc. M6ria Dullkov6
Ved0cidipl. prdce: Doc. Ing. Michal KriStofid, PhD.
Konzultant: Ing. Natdlia Karabcov6

Modifik6cia PA 6 vl6kien vrstevnatf mi silik6tmi
Hlavnou 0lohou tejto diplomovej pr6ce bolo pripravit

modifikovand PA 6 vldkna a sledovat vplW jednotliWch
modif ikdtorov na niektor6 vlastnosti vldkien. Polyam ido-
v6 vl6kna boli modifikovan6 '10, 20, 30 a 50 % hm.
modifikdtoraA, B, C alebo D, ktor6 obsahovali9T % hm.
(ko)polyamidu (zloZen6ho z e-kaprolakt6mu a 0, 5, 17
a30 o/o hm. nylonovej soli pripravenej z kyseliny adipo-
veja dietyldntriaminu) a 3 % hm. montmorilonitu MMT.

PouZitim r6zneho mnoZstua poldrneho komonom6ru
s0 ziskan6 kopolyamidy s rOznymi chemickyimi afyzi-
kdlnymi vlastnostami a s0 ovplyvnen6 hlavne:
o Obsahom kopolyamidu a obsahom ilu v modifik6tore
r Obsahom modifikdtora v PA 6
o Obsahom komonom6ru v kopolyamide
o Molekulovou hmotnostou kopolyamidu.

Znameranych uisledkov sa daju povedat urcitd z6-
very:

- Modifikdtory pozitivne ovplyviujri elektrostatick6
vlastnosti, vyfarbitelhost a sorpciu vodnej pary mo-
dif ikovanyich pri pravenyich vl dkien.

- Pevnosti s0 v porovnani s nemodifikovanyimi PA 6
vl6knami hor5ie, do je bein6 pri vti65ine fyzikdlne
modifikovanyich vl6knach.

- Jednoznadnyi vplyv MMT nie je moZn6 ohodnoti{,
pretoZe modifikdtory obsahuj0 3 % hm. MMT a ob-
sah v PA 6 vldknach sa menf od 0,3-1,5 % hm.

- Hlavnf vplyv na kone6n6 vlastnosti m6 obsah ko-
monom6ru v kopolyamide a mnoZstuo modifik6tora
v PA 6 modifikovanfch vlaknach. U modifikova-
n6ho vl6kna s najvy55im obsahom komonom6ru v
kopolyamide a mnoZstva modifikdtora sa zistila
lep5ia vyfarbitelhost, sorpcia vodnej pary a lep5ie
s0 aj elektrostatick6 vlastnosti.

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
modi f ier  A,  B,  C or  D conta in ing 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:
o content of copolyamide and content of the day in mo-

difier,
. content of modifier in PA 6,
. content of comonomer in copolyamide,
o molar weight of copolyamide,

Obtained results show some tendencies in studied
propefties:

- 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 obserued
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 Holecov6
Veduca dipl. prdce: Doc. Ing. Anna Mur5rovd, PhD.
Konzultant: Ing. Andrej Rusn5k

Vplyv makromorf olog ickej Stru kt[ ry texti I nlich ma-
teri6lov na transport tepla a vlhkosti

Hlavnfm cielbm diplomovej pr6ce bolo zhodnotit'
vplyv makromorfologickej Stru kt0 ry prof ilovanfch a d u-
trich PET vldkien aplikovanfch do netkanlich textilii na
ich transport tepla a vlhkosti.

V prvej 6asti diplomovej pr6ce sa hodnotili geomet-
rick6 a mechanicko-deforma6n6 vlastnosti vldkien. Na
stanovenie geometrichich vlastnosti sa pouZila meto-
da analizy obrazu priecnych profilov vldkien z mikro-
rezov. Mechanicko-deformadn6 vlastnosti profilova-
nyTch a dutfch vl6kien sa stanovili termomechanickou
met6dou. Hod noti I sa vplyv geometrich.ich parametrov
vldkien /stuperi zaplnenia, kruhovost, kruZnicovost, ob-
jem dutin/ na celkov0 a elasticku deformdciu a stupei
pruZnosti vldkien.

V6kna a textil 11 (2\ 60-63 (2004)
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V druhej casti diplomovej prdce sa hodnotili tepeln6
vlastnosti netkanyich textil ii zo Stand ard nfch kru hovyich
PET vldkien a profilovanyich a dutyich PET vldkien na
pristrojiAlambeta pri dvoch r6znych 0rovniach stlade-
nia vzoriek. Hodnotila sa tepelnd vodivost, odpor pre-
chodu tepla a tepelnd absorptivita v zdvislosti od koefi-
cientu st la6enia. Transport vlhkosti sa monitoroval
zmenou odporu vedenia tepla cez vzorky netkanfch
textflii v zdvislosti od r6zneho obsahu vlhkosti.

V zdverednej 6asti sa vyhodnotil vplyv makromorfo-
logickej Strukt0ry vldkien na transportn6 vlastnosti ne-
tkanfch textilii. Zistilo sa, ie stupen pruZnosti vldkien je
dobrfm kvalitativnym ukazovatelbm, ktor! vyjadruje
srjvislosti medzi g eometrickyim i parametrami prof i lova-
nfch a dut'ich vldkien na jednej strane a transportnlimi
vlastnostami netkanfch textilii na strane druhej.

Influence of the macromorphological structure of textL
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 moistu re transport.

The first part of the paper deals with evaluation of
geometric and mechanic-deformation properties of fib-
res. ln 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 coeff icient 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 inf luence of mac-
romorphological structure of fibres on transport pro-
pert ies of non-wovened texti les. The degree of f ibre
elasticity is a good quali tat ive indicator expressing
the relation between geometric parameters of profi-
led and hollow f ibres on one side and transport pro-
pert ies of non-wovened texti les on the other side.

Diplomantka: Bc. Dana Jeikovd
Vedilcidipl. prdce: Prof. Ing. Eberhard Borsig, DrSc.
Konzultant: Ing. Zita Mlynarcikovd

Nanokompozitn6 polypropyl6nov6 vl6kna : Vplyv si-
lik6tov6ho plniva na ich vlastnosti

Wekna a textil 11 (2) 60-63 (2004)

News from departments

lzotaktickf polypropyl6n (PP) je jeden z hlavn!'ch
polym6rnych konStrukcnfch materielov, ktoryi
v poslednfch rokoch zaznamenAva nichly rozvoj.

Cielbm diplomovej prdce bola priprava a hodnotenie
vplyvu vrstevnat6ho silikdtov6ho plniva Nanofilu na
mech anick6 vlastnosti polypropyl6norni'ch nanokompo-
zitnfch vlakien. PP vlakna boli plnen6 rdznym obsahom
pl n iva (0,5o/0, 1,5o/0, 2,00/0, 3,0o/o) a kom pati bi lizalor a
izotaktick6ho PP odkovan6ho maleinanhydridom (iPP-
g-MA), pricom pomer plniva ku kompatibilizdtoru bol
kon5tantnf (1 : 2,76). PP nanokompozitn6 vldkna s ob-
sahom Nanofilu a iPP-g-MA dosiahli zlep5enia mecha-
nickfch vlastnosti v porovnanis distfm PP pri v5etklch
dlZiacich pomeroch. Zo v5etlgich PP nanokompozitnfch
vlakien najvy55ie pevnosti v tahu mala vzorka s ob-
sahom 1 ,5% plniva a4,14ok kompatibilizdtora. Termo-
mechanickfm meranfm sa zistilo, Ze s rastfcou teplo-
tou moduly pruZnosti klesali. Bol sk0manyi aj 0dinok
plniva a kompatibilizAlora na elektrostatick6 vlastnosti.
U PP nanokompozitnfch vlakien sa dosiaholvysohi elek-
trostaticlgi nAbq(23-24 kV/cm) okrem vzorky s najvy55im
obsahom plniva (3,0%) a kompatibilizdtora (8,28%) kto-
rej elektrostaticloi ndboj bol niZ5i(21 kV/cm).

Polypropylene nanocomposite fibers: The influen-
ce of the si l icate f i l ler on their propert ies

lsotactic 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
Nanofilon mechanical properties of polypropylene na-
nocomposite fibers. PP fibers were filled with both filler
(0,5o/0, 1,5o/o, 2,0o/o, 3,0%) and maleic anhydride grat
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 1,50/o 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 (2T24 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 Ko5ov6
Ved0cidipl. prdce: Prof.Ing. Anton Marcin6in, PhD.
Konzultant: lng. Marcela Hricovi

Vpfyv zlo2enia koncentrdtov na rovnomernos{ pig-
mentovanf'ch polyesterovf ch vliikien
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T6to diplomov6 pr6ca je zamerand na St0dium spra-
covatelhosti PES koncentratov pigmentu C.l.P. Black
7 pri pigmentdcii polyetyl6ntereftaldtouich (PET) vld-
kien farbenyich v hmote. Cielbm bolo zistit vplyv zloZe-
nia koncentr6tov na ich reologick6 vlastnosti a vplyv
aditiv na rovnomernost PET vl6kien. V uvode predlo-
Zenej pr6ce je spracovanyl prehl'ad literat0ry
za posledn6 obdobie, t'ikaj0ci sa najnov5ich poznatkov
z oblastifarbenia synteticl$ich vl6kien v hmote. Pri pri-
prave koncentrdtov boli pouZit6 dva typy polym6rnych
nosidov: PET LFK a PBT 1 100 v kombin6cii s tromi
typmi pigmentov C.l,P. Black 7: Printex Alpha, Printex
L-6 a Black Pearls 4560. Na z6klade merania mecha-
nicko-fyzikdlnych a geometrickfch vlastnosti PET vla-
kien farbenfch v hmote sa stanovila vn0tornd
a vonkaj5ia nerovnomernost tyichto vldkien. Na5li sa
z6vislosti medzi nerovnomernosfou pigmentovanyich
PET vldkien a niektoryimi reologickyimi charakteristika-
mi diernych koncentrdtov.

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.l. 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 1 100, and three ty-
pes of C.l. 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 Kubi6kov6
Ved0cidipl. prdce: Prof.Ing. Anton Marcindin, PhD.
Konzultant: Ing. Martina Jurenkov6

Nanokompozitn6 syntetick6 vl6kna s obsahom an-
organickfch plniv

Pr6ca je zameranA na pripravu a hodnotenie vlast-
nosti kompozitnfch polypropyl6novfch (PP), poly-e-
kaprol akt6mornich (PAO) a polyetyl 6ntereftal6tovf ch
(PET) vldkien modifikovanfch casticami NanoTiO2
a Montmorilonitu (MMT).

V prdci sa Studovala prfprava a reologick6 vlastnosti
koncentrovanfch disperzii - koncentr5tov nanoplniv
a vybran6 vlastnosti modifikovanfch syntetickiich vld-
kien s0visiace so spracovatelhosfou koncentrdtov pri
ich priprave.
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Pomocou stanovenia reologickich parametrov (od-
chflka od newtonsk6ho toku n, viskozity a d'al5ich) sa
sledovala dispergdcia a distrib0cia dastfc NanoT-iO,
a MMT v koncentrovanlich disperzidch polym6rov. Dal-
Sfm cielbm tejto diplomovej pr6ce bolo hodnotenie vply-
vu NanoTiOz a vrstevnahich silikdtov MMT na geomet-
ricku (priemer) a Strukt0rnu (mechanicko-fyzikalne
vlastnosti) nerovnomernost PP, PAO a PET vldkien.
Modifikovan6 vl6kna sa Studovali tieZ pomocou termo-
mechanickej analyzy.

Na zdklade experimentdlnych uisledkov sa hodnoti-
la spracovatelhost koncentrovanfch disperzii pri pripra-
ve nanokompozitnyich syntetickfch vl6kien.

Nanocomposite synthetic fibres containing the in-
organic f i l lers

This diploma work is aimed at preparation and eva-
luation of properties of composite polypropylene (PP),
poly-e-kaprolaktam (PA6) and polyethyleneterephtala-
te (PET)fibres modified by NanoTiO2 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 NanoTiO2
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 Valkov6
Ved0ca dipl. prdce: Ing. Anna Ujhelyiov6, PhD.
Konzultant: Ing. Eva Bolhov6

Kinetika farbenia a distrib0cia farbiva na vldkne pri
farbeni zmesnfch PP/PES vl6kien disperznfmi far-
biva

Diplomov6 prdca bola zamerand na St0dium vyfarbi-
telhosti a kinetiky farbenia zmesnfch polypropyl6n/poly'
esterornicfr (PP/PES) vldkien s r6znym obsahom a typom
polyesteru dispeznf mi f arbivami kl asidcim vyfahovacim
postupom pri teplote 98 "C. Dalej sa prdca zaoberd hod-
notenim sily vyfarbenia a hodnotenim distribilcie farbiva
v zmesnfch PP/PES vldknach farbenyich disperznfmi
farbivamiSerilen Rubin a Serilen Blau.
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Kinetika farbenia bola hodnotend na zdklade sledo-
vania 0bytku farbiva z kfpelh v z6vislosti od dasu far-
benia priteplote 98'C pre zmesn6 PP/PES vldkna. Ex-
perimentdlne zdvislosti mnoZsWa vytiahnutia farbiva od
6asu s0 popisan6 matematicky pomocou kinetichich
modelov podl'a Vickerstafa a Pattersona.

Distrib0cia farbiva vo vl6kne v smere polomeru r
bola hodnotend optickou metodou priebnych rezov
(mikroskopom). Rezy sa snimali digitSlnym fotoapar6-
tom pri dvoch zvAd5eniach a hodnotila sa distriblcia
farbiva vo vldkne pomocou softwaru lmport 5,0.

Z vyisledkov matematick6ho spracovania je moZn6
kon5tatovaf, Ze najvhodnej5im modelom pre popis ki-
netiky farbenia modif ikovanVch PP/PES vldkien dis-
perznyimi farbivamije Vickerstafov model. Sila vyfar-
benia zmesnfch PP/PES vl6kien zdvisi od typu PES.
Pri farbenf zmesnfch PPiPES vldkien s polybutyldn-
tereftaldtom (PBT) dochddza k najryichlej5iemu do-
siahnutiu rovnov6Zneho stavu 6iZe k najryichlej5ej
dif0zii farbiva do vl6kna. NiZSie stdlosti vyfarbenia
zmesnfch PP/PES vldkien pri redukdnom prani sa
na5li pre PP vldkna modifikovan6 PBT.

Farbivo prenik6 pri farbeni zmesnfch PP/PES vldkien
za danfch podmienok farbenia do pribliZne 40 o/o po-
lomeru vldkien u v5etkyich vzoriek, okrem vzoriek
s PBT a PET-LFK, PBT. U tfchto vzoriek doch6dza uZ
pri danfch podmienkach farbenia k dif0zii farbiva do
celej plochy vl6kna.

News from departments

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 Seri len 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 lmport 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'
LFKPBT had uniform dyeing from the point of the ra-
dial dye - distribution.
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ZO ZAHRANICNYCH CASOPISOV

Toray: Zavedenie produktu "Entrant" do vfroby
Asian Textile Buslness, 1 , 566, Janu6r, 2002, str.28-
29

Firma Toray zavddza do vfroby produkt Entrant
v troch hlavnfch verzi6ch;

- Dermizax EV s nfzkou hmotnost'ou, hladkosfou a
vysokou odolnostou vo6ivode a absorpcii vlhkos-
ti, vysokfm komfortom;

- Entrant DT povrstuenyi uirobok alebo laminovanf
v 3 vrstv6ch s odli5nou odolnosfou vodivode a ab-
sorpciou vlhkosti proti EV;

- Entrant HB - hybrid s pouZitim dvoch technol6gii-
mikropor6zneho povrstvovania a lami ndcie. Uvd-
dzaj0 sa konkr6tne technick6 charakteristiky uirob-
kov.Zdorazfiuje sa nizka hmotnosf a elasticita.

Meniaca sa eina
Asian T exti le Busrness, 6, 571, J[n, 20O2, str. 20-28

Vfvoj ekonomiky efny v r. 2001, zahrfruj0 konkr6tne
ddaje: HDP +7,3o/o, celkoqi export +6,8o/o (v porovnani
s r. 2000), z toho export textilnyi +2,3 To (celkom 53,4
mld. USD), uvddzaj0 sa detaily pre USA, EU ai. Vel'mi
zaujimavd je tabulka hlavnyich textilnfch u/robkov, za-
hrfiuj0ca kvantitatfvne 0daje pre jednotliv6 druhy che-
mickyich a prirodnfch vldkien, priadz{, tkanin, pletenin,
netkanfch textilii, textilnfch strojov ai. v porovnani s
predch6dzaj0cim rokom. V dal5ich dastiach prispevku
sa hodnotia posuny exportu do Eur6py a USA, roz5iro-
vanie produkcie textflii, postoje dfnskej vl6dy a profily
ved [ci ch u.i robcov n iektoni ch texti I n yich poloprod u ktov
a u/robkov.

DuPont spusti agresivne programy
Asian Textile Eusrness, 6,57'1, Jln,2002, str. 48-49

V s06asnej dobe vyrdba firma DuPont spandexov6
vl6kna v 10-ich krajin6ch sveta. Ro6nf rast produkcie
spandexou.ich vldkien 6ini &10 %, av5ak DuPont chce
dosiahnut o polovicu vy5Sirast. Tomu zodpovedaj0 i
pl6ny produkcie v Oine: v s06asnosti m6 DuPont v Cine
dva z6vody (vlastn)t a joint-venturg) s rnirobou 10 tis.
ton/rok. Pripravuje sa tret( zdvod v Cine, takZe sa bude
vyrdbat 25 tis. ton/rok spandexovyich vldkien od r.
200}1200/'. Uvedenf je prehl'ad zdvodov na spandexo-
v6 vldkna fy DuPont vo svete.

Kanebo Gohsen: Uk6ika prednosti spandexu zvl6k-
iovan6ho z taveniny
Asian Textile Eusrness, 6,571, Jun,2002, str. 50-51

Popisuje sa stdasnf stav odbytu spandexornich vld-
kien Lubell zvldkfiovanfch z taveniny, pouZ[vanfch

u

hlavne do pundochouich uirobkov fy Kanebo Gohsen,
lch rodnd vyirobnd kapacita 6ini800 t. Vyvinuli sa vldk-
na Lubell F s vySSou tepelnou stabilitou, je snaha zr4i-
Sit jemnost na menej ne120 den. Firma roz5iruje vari-
6cie bikomponentn6ho hodv6bu Sideria (polyuret6n/
nylon), menia sa pomery oboch zloliek z 50/50 na67l
33 a d'al5ie. Rodnd vyirobnd kapacita Sideria je 300 t.
Ciba zaviidza retard6ry horenia DSM Melapur
Asian Textile Business, 6, 571 , Jln,2002, str. 89

Firma Ciba Specialty Chemicals roz5irila paletu retar-
d6rov horenia o produkty DSM "Melapur", kter6 s0 na
bdze melaminu bez halog6nov. Uv6dzajri sa rozne typy
produkov Melapur sl0Ziace hlavne pre plastick6 hmo-
tyv automobilovom, elektronickom a energetickom prie-
mysle. Ciba sa zameriava na u.ivoj retard6rov horenia
pre polyoleffny a styrdny. Pre olefinov6 vldkna sa dopo-
ruduje retard6r horenia bez halog6nov "Flamestab NOR
116'. Dal5im produktom je "Tinuvin FR" vhodnf do ta-
venin polyolefinov, ktorf sa vyzna6uje tieZ svetelnou
stdlostou. Uvddzaj0 sa aplikdcie v PP plastoch pre von-
kaj5ie produkty.

Svetovf trh technicklich textiliio 50 % v565inei sa
predtfm odhadovalo
Asian Textile Busrness, 6, 571 , Jun,2002, str. 95

Firma David Rigby Associates neddvno publikova-
la, Ze svetovd produkcia technickych textilii a tech-
nickfch netkanlich texti l i f  6ini la podla odhadu 16,7
mil. ton v r. 2000, 6o je o 50 % viac neZ sa odak6va-
lo v r. 1997. Progndza d'alej uv6dza rast 3,5 o/olrok,
takZe v r. 2010 dosiahne 23,8 mil.  ton v hodnote 126
mld. USD. Uvadzaj0 sa rozhoduj0ce oblasti  apl ikS-
cif, podiel chemickyich vl6kien (81 %), netkany?ch tex-
tilii (39 %), trhu v geografickyich oblastiach ap. Rast
produkcie medzi r. 2000 a2002 sa v5ak odhaduje len
2,1 o/olrok v dosledku svetovfch ekonomickfch pod-
mienok. Najrfchlej5ie rastr lcimi sektormi do r.2004
s[ stavebn ictvo, geotextil i e, zd ravotn fctvo/hyg ien a a
priemyseln6 produkty.

Recykladnf syst6m
Asian Textile Business, 8, 573, August, 2002, slr. 1+
15 obr. 1

Informdcie o aktivitdch niektonich japonskfch firiem
v oblasti recykldcie PES:

- Firma Teijin vyvinula recykladnf syst6m pre PET
fl'a5e s pouZitim nov6ho katalyzdtora na bdze tit6-
nu pri vfrobe PES (vyl0denie taZkfch kovov z pro-
cesu). Recykluje sa 30 tis. ton PET fl'a5i/rok, pl6-
nuje sa dvojn6sobok.
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- Firma Toyobo v kooperdcii s Mitsubishi vytvorila
,,Echor-club", produkuje 1 700 ton/rok PESh a 600
ton/rok PESs z PET fliaS. Informuje sa o pouZiti
hichto vldkien, najmd pre bezpra5n6 pracovn6 ode-
vy z PESh.

Biodegradovatelhd vfrobky z PLA
Asian Textile Business, 8, 573, August, 2002, str. 15F
16 obr. 1

Referuje sa o vfrobe, vlastnostiach a pouZiti vfrob-
kov z PLA. Vfroba polym6ru Pl-A v USA sa zui5ila na
140 tis. ton/rok koncom r. 2001. V Japonsku sa zaobe-
raj0 vyuZitim Pl-A firmy:

- Kanebo Gohsen, vldkno Lactron. UvadzajI sa vlast-
nostivldkien, pouZitie pre odevy, interi6ry, polho-
hospoddrstvo, stavebnictvo. Sleduje sa vyuZitie v
zdravotnictve.

- Unitika Group, uirobky Teramac, 3 tis. ton/rok, hlav-
ne f6lie a netkan6 textilie, vldkna sa pouZivaj0 pre
uniformy, Zdoraziuju sa antibakteridlne a protihni-
lobn6 vlastnosti, ryichla absorpcia vlhkosti/rfchle
suSenie, klimatick6 odolnost.

Polypropyl6nov6 vl6kno prithhuje pozornos{
Asian Textile Busrness, 8, 573, August, 2002, str. 16

Informuje sa o vlastnostiach PP vldkien a analyzujti
sa oblasti pouZitia, kde konkuruj0 PES vldkna. Tlka sa
to hlavne plstf z netkanfch textilii pre automobily, v po-
rovnanis pouZitim PES vl6kien. Poukazuje sa na eko-
logickf vyznam aplikdcie PP vlakien.(vyZaduj0 len 70
% nafty v porovnani s PES). V Japonsku sa vyrobilo v
r. 2001 1 17 tis. ton PP vl6kien, prekro6ila sa tak produk-
cia z predchddzaj[ceho roku.

Jednoduch6 koloristick6 meranie textilii
Asian Textile Busrness , 8, 573, August, 2002, str. 61
obr. 1

Strudnf popis prfstroja fy Hunter Associates Labora-
tory typ ColorQuest XE-Touch pre koloristick6 meranie
vldkien, priadzi, textilii a farbiv pri kontrole kvality. Jed-
n6 sa o spektrofotometer s meranim odrazu/transmisie
farby. Vfhodou je velkd obrazovka LCD s moZnostou
odcitania hodndt pri akomkolVek osvetlenf. Pristroj moi-
no pripojit na poditad s prisluSnyim softwerom alebo tla-
6it f daje priamo na tladiarni.

Mitsubishi Rayon: "Silpalon" neobycajnl i  m6dny
materi6l
Asian Textile Business, 9,574, September, 20A2,str.52

Polyakryloui hodvdb vyrdbaj[ len dve japonsk6 firmy
- Mitsubishi Rayon a Asahi Kasei- v mnoZsfue celkom
4 000 Vr (6 2 000 Vr). Fa Mitsubishi Rayon ho vyr6ba pod
obchodnou znadkou Silpalon. Jednd sa o neobydajnii
materiel, vyznacuj0ci sa farbenim kationovlmi farbivami,
leskom, splfvavostbu a ostatnfmi vlastnostami ako PAN
vldkna. PouZiva sa hlavne pre modne 0plety z plochfch
pletaci,ch strojov pre ddmske svetre vo forme hladkej a
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tvarovanej priadze. Polovica uj'roby sa vyvaZa, hlavne do
JuZnej Korei. Je snaha rozSirit trhy i na Cinu a Eur6pu.

Asahi Kaseivyvija 3-rozmernu pletenri textiliu Finex
Asian Textile Busrness, 9, 574, September, 2002, str.
1 14 obr. 1

Uveden6 japonskd firma vyvinula 3- rozmern0 plete-
nf texti l iu s pouZit im spandexov6ho vldkna Roica.
Prostrednd vrstva md hr0bku 2-3 mm, medzi vonkaj-
Sou vrstvou a pod5ivkou, ktor6 moZno vyrobif z rdznych
texti lnyich vldkien (PES, Cu, PAD, ba). Techno169ia
umoZfruje sfcasn6 pletenie 3 druhov priadzlUvAdza-
j[ sa vlastnostitextilie, najmii pruZnost, objemnosf, lah-
kos{, mAkkost. Doporu6uje sa aplikovat pre spodnri bie-
lizeri, aktfvny Sport, zdravotnlcke [6ely, m6du.

Priadza s zl-hrebeiovlim plochfm prie6nym rezom
od fy Teijin Fibers
Asian Textile Busrness, 9, 574, September, 2002, str.
11+-115 obr. 2, tab. 1

Uveden6 japonska firma vyvinula no4i PES hodvdb
so 4-hrebeiovfm plochfm priednym rezom, typu Wa-
veron. V spojenis technologiou tkania alebo pletenia,
farbenia a zo5lhcht'ovania sa ziskajri textilie s r6znymi
funkciami pre uplatnenie na spodn6 o5atenie, aktivny
Sport, podSivky ai. V tabulke sri uveden6 charakteristi-
ky umoZnen6 modifikovanlm prie6nym rezom (suchf -
maikkf ohmat, mierny lesk, absorpcia vody/ryichle su5e-
nie, odpor voci treniu) i z toho vyplfvaj0ce vlastnosti
textilii (odolnost vodi vetru, vode, objemnost, ohmat,
zabr6nenie transparencii). Na obr6zku s0 priedn e rezy
vlakien a prierez textilie.

Poiiadavka na opdtovn6 posilnenie konkurendnej
schopnosti
Textile and Apparel lndonesia,8,573, August, 2002, str.
33-34,43-46 obr.3

Charakteristika s0dasn6ho stavu uiroby syntetickfch
vldkien a ich cien v lndon6zii (graficky od r. 1997): -
PES hodvdb: vfroba vSetkfch typov vo vfSke 2 532 t/
dei, cenovd 0rovei v 2. Stvrtroku r.2002 rastie. - PES
striZ: r4iroba 1 623 Vderi, ceny rast0 v 2. Sturtroku 2002.
- PAD hodvdb: PAD 6 3 020 Vmesiac, okrem toho PAD
66 pre priemyseln6 fdely. Rozvddzaj0 sa posuny r4iro-
by u jednotlir4ich firiem. Hodnoti sa vfroba a ceny pra-
denfch priadzi (100 o/o ba, PES/ba, PESfy'S, 100 %
PES a 100 % PAN). Prejavuje sa konkurencia vldkien
a textilii zCiny.

S06asn1i stav, perspektiva a Struktu16lne zmeny
priemyslu chemickfch vl6kien v lndon6zii
Textile and Apparel lndonesia, S, 573, August, 2002, str.
47-48

S{hrny z prednd5ok na 4. konferencii Federdcie dtzij-
sk6ho priemyslu chemickyich vldkien v Mumbai(lndie),
22.-23.3.2002:

- PES striZ: vfroba v r. 2001 439 800 t (rodnyi rast
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7 %), spotreba v r. 2001 456 1 00 t (ro6n)i rast 9 %),
odakdva sa rast vyirobnej kapacity zo sudasnfch
526 tis. t na 665 tis. t v roku 2005.

- PES hodv6b: u.irobav r.2001748100t (rocnf rast
11 %), spotreba v r. 2001 480 000 t, export 40 %,
rast pomalf.

- PAN strii sa nevyrdba, spotreba 191 tis. t v s06as-
nosti.

- PAD hodvdb: vfroba v r. 2000 27 110 t, stabf do-
pyr.

Roz5i rovanie progresivnych textllii
Japan's Advanced Textiles, August, 2002, str. 82

Uvddzaju sa priklady roz5irovania funkdnyich textilii v
Japonsku:

- Firma Teijin vyrdba tkaninu z PESh ,,Cortico" spo-
juj0cu poZiadavky m6dnosti a funkdnosti z hladis-
ka absorpcie vody/nichleho su5enia, nekrdivost,
pouZitie tmavlich odtieiov ktor6 nebledn0 v prani,
antistatiky, neSpinivosti ai. UmoZnilo sa tr/m roz5i-
renie predaja z 1 ,25 mil. m v r. 2000 na 2,5 mil. m
v r.2002.

- Firma Toray Ind. zav6dzaod r.2002 uirobu textilii
,,Lumimagic Aqua" s rozkladom zdpachu chl6ru a
antibakteridlnymi vlastnostami pre plavky.

- Rada dal5ich firiem vyvinula funkcn6 textilie so
zdravotnfmi efektami pomocou riprav (Fuji Spin-
ning, Shikobo a in6).

Japonsk6 progresivne textilie 6lenen6 podl'a funk-
cle
Japan's Advanced Textiles, August, 2002, str. B3-135

Prehladnd tabulka abecedne usporiadanfch japon-
shich firiem vyrdbaj0cich progresivne textflie z hl'adis-
ka: zdravotnfch, resp. fyziologickrich 06inkov, ridrZby
textil i i, ekolog ichich ri6i n kov, textil ie h i g h -tech (tech n ic-
k6 textilie), ostatnfch efektov.

News from magazines

Komatsu Seiren Co., Ltd.: Protein Tex
Japan's Advanced Textiles, August, 2002, str. 141
obr. 1

Firma vyvinula niekolko typov textilii vyznaduj0cich sa
odolnosfou vodi vode a priepustnyich pre vlhkosf. VSet-
ky obsahuj0 polyuretdnov0 membr6nu s proteinom pri-
ddvanyim vo forme prd5ku zo zbytkov prirnirobe kimon
(z prirodn6ho hodv6bu):

- Povrstuend textilia: kombindcia proteinov6ho pra5-
ku s polyuret6novou Zivicou

- Laminovand textilia: s laminovanou nepor6znou
polyuretdnovou membrdnou.

- Pojend textilia: zlo2en6z 3 vrstiev, v strede je prie-
pustn6, roztaZitelhd membrdna. Charakteristiky
textilii a aplikdcie.

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

Jedn6 sa o antibakteridlnu 0pravu ziskan0 z rastliny
aloe a oleja hiba. Okrem antibakteri6lnych efektov p6-
sobia tieZ ako dezodorant, Mikrokapsule obsahujtce
Aloecoat p6sobia na upravenfch textilidch i po 50 pra-
niach s efektom sterilizdcie 80 %. Uprava sa m62e po-
uZit i na textilie C.S.Y (core-spun-yarns, jadrov6 pria-
dze), hlavne pre ddmske obledenie.

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

Uveden6 produkty vyulivall efekty r6znych prirod-
nlich aditiv: Aloeju - obsahuje extrakt aloe, md antibak-
teri6lny efekt a zadrluje teplo. Elaion AF - obsahuje
olivolni olej, vhodnf pre detsk6 textilie a spodn6 prddlo.
Merma - obsahuje rozomlet6 prkodn6 miner6ly z bah-
na, fixovan6 vo vn0trivldkien. Vfhody: efekty proti aler-
gidm, zadrZovanie tepla aj. Charbafresh - materi6l ob-
sahuje aditivum katechin ziskanyi z taninu v 6aji. Md
antibakeri6lny a dezodoradnyT efekt, priazniui vo6i I'ud-
skej pokoZke.
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