O¢el 0Y «1sh 3p2E

1. F8+/9QQ *
F8+" A4d4y celsJ0-+U+iB- e fAUD ¥8+2 0 IP e f 2tap
" /E 404y0 ce D OA 64Y o0 "484y OA 434y t 1 D454y +AOAX =
$<L8AOAAY 0 u =11IDL "484y OANY: [Epee pee
OANY2 p IPeef2+ta> FO Epce f+iB-dqBlv+iB- e f2+ A
JO-+U UL* v9i | >
2.5" C?:"x
1 u<f5 C?2"x
OO@UAUD R,]eplb6<fii°FO>3i4Y0 |
E =7G4Y0 161 EN+R,]JoeagD Ce<fEC?"X - -7
G4Y0 TE=314Y @=0lD%t68)R,]ceplbAcf>
2 u 85 C?"x
e eAd %2J0-+Uplb 6°'6;J 2> pFPA&6S3186 L2>p
1b6'6;J.J0-+U plbA'6;> §B1b6'6; Axlb6f >
3. +iB-ce f 6 ?"x
3.1 .<L.J0-~+U
"1p ceece f.clJO-+U
e fc«lJO+UMiB-;efef %Cé AENFO-+6>
Z N+t N™EQ(~°cee @Y @ >2L<+"Dce fA8 %2 » i-.

©,°M"52F& ] =Q C”™H e eAd %28) G 61y >



[9i13%y3i DI_6N JECf 2 f.J0-+Uplb6 D
8dJ2>p8B D3, L2>plb6 DJd=J0-+UplbA D
&l

\ER,]®0 46 GN-$D0 § EAUD > O# Fv2ub,°-7
G4Y @O0 9fE6I E " ECCLtp-7G4Y @0 fEAL-E
E O

19 DIAD = $AD Vv NY4 (>, LB>,° %= @>

"gOm®01C'"~ c3“E6S5F + ]Jee+tUQ& QP]C' =G
N¥' 73]ee+tUB4Laeel ' +1C =" GN¥” 73]a+U
QPAxHIC" 0" QM [ w9iz361E @ ECCLTp=
73AleE ECf 5p= 23?1+E ECf 3u=@ #8(1-E
"ECf 3u=@#-86leE ECf 2u=@# 8AleE EC1b
1u>

"2uIPcefc! J0-+U

IPcef.cl.JO~ +UMiB-oefef N+9iI6N~ E484y cel” 2

lIPoe  f.<1SER fee+UE-=°FO 6NI> {?-"x( B
>, RBL [2019]4 -ucFO >

3.2 «1J0-+U

"l1ucecefel+U

UIGFPEY0 Q=A> Q" OFO ~cef %¥sf ON+9il
q0% <15< @,°Doe fAdY%-.©°FO, ~c8)G6N p 22+

@ FO>



"2u IPoefelJ0~+U

UIGFPEY Y «=A>9{IQ" JOF O A f %% f ON£9il
q0% <15 < @,°Dboeel” ?IP@e f2+ta-.©°FO -c
8)G6N p 32+ @ FO>

4, FOO iE

(1).<! .JO-+U

Zeeoe f.JO-+UMiB-ce fef 911 FON+1\ >0 ?"x >
"E6?-"X6; ,eL” C % *< - ce f+iB- >FPEy e fAd 1SERJ9I1 F
OE6fH  ?2"XT1%+iB-<! cef>

[IPoef.JO~+UMiB-cefef 911 FON+1\>0 ?2-"x >

"E6?-"X6; ,eL” C % *< - ce f+iB- >FPEy e fAd %1SERJ9I1 F
OE6fH  ?2"XT1%+iB-<! cef>

"2 1.J0-~+U

«1.J0-+U +iB-cefef 9iIFON£1\>06 ?-"x> "E6?-"X

6; . L C % *<-ce fAD %1SER+iB- >FPEY oe fAS ¥21SER J9i IF
OE6 O ?"X1%+iB-e! ,ef>

5. F8+" /IB—

b?0 DF8+"A 202220 ™ D>@CJ0-+U  /ef>ce°

:24Y JO-+U9i i FOCAUD , % ?b2a D L O2U D >, >

b?20P@H y"R,]ece fAUD ZP>



Lz,6 £ R,]0e4d84y cel™.JO-+U9i [ F O <2+ 0% <4 O

Lz, A/EER ,] 0 JAS%AUD O# F c e eAd Y2 <2+

Lz, ? /E 484y24Q C"H U @\d %

Lz, AER,]0ce0 46 GN-$D0 § EAUD >, O# F c4é
GN™-$ D0 T E <2+

Lz, E A£E484y el™Zz [IPoe f.<!1SER foe+UE-=°F

O  6NI> {?"x( B>) F



Lz, 6 A&

434y0eL".J0~+U9i | F O <2+ 0% <4l O

==Peo

0%<r

22+

ER,]®e0 A AUD O# Fcv?2ub,° A2+ eeAdy,
ER,]oe0 146 GN-$D0 1 EAUD > O# Fv20D,°3i4Y 01E E
CCLtu=-7G4Y0 1E61+E ECf 3ucC
2®e01C'-9i23H E ECf 5p=z23K,E ECf 3u=@#8H E
"ECf 2p¢

ER,]e0 JAGLAUD O# Fcv20D, B2teeAdY¥, >72" 484y2+Q
CH eeU@ Lz, 2p@°A- 15-U@WAUDpPB2+tA3%:C
ER, ] o0 746 GN-$DO0 1 EAUD > O# Fv?2uD,°-7G4Y0 TE 6
1eE ECf 5u=-7G4Y0 fEAI-E EClb 1

12




~

Lz, AE
ER,]0e0 TA3 AU D O# Fc e eAd ¥ <2+

+>



Lz,? A&

4042+ QCMH ee U @

A- U@ Co& qO/0(~<f AU P4Y a
The Technical University of
1 Autex Research Journal B2+Ad2
Lodz
+ 1
2 Fibers and Polymers The Korean Fiber Society B2£AS Y2
+ 1
3 Journal of Industrial Textiles SAGE Publications B2AS Y2
+ 1
4 Journal of Natural Fibers Taylor and Francis Ltd B2tAS Y2
+ 1
5 Journal of the &xtile Institute Taylor and Francis Ltd B2rAS Y2
+ 1
6 Coloration Technalgy Wiley-Blackwell B2rAS Y2
American Association of B2+Ad Y2
7 AATCC Journal of Research . ) )
Textile Chemists and Colorist
+ 1
8 Fibre Chemistry Springer B2tAS Y2
International Journal of Clothing L B2+Ad Y2
9 i Emerald Group Publishing
Science and Technology
10 Fibres and Texes in Eastern Institute of Biopolymers and B2+Ad Y2
Europe Chemical Fibres




Lz, A
ER,]ce0 146 GN-$D0 fEAUD > O# Fc

48 GN -$ DO 1 E <2+

+>



Lz, E £
E4d4y L™ 7 IIP e f.<!1SER f e+tUE-=°FO 6NIi
?2"'X ‘B>, |F484y  OANY;
PQZ IlIPoefcl2/+C* p >oAl «00L{

CW)d,° 0A.<!ce f9ii6; A 0A.<! ce — OD+ N/6 F O9i i6;

e f&IAUTS >484y cel™ 2 1P oe f.cl/= i ~ OL{{
& (IAQE4d4y cel™ 7 | IPce f<11SER fetUE-=°FO

6NI?-"x>>{'B >, |B>b% 8 20184Yz Il Peef.<!
6 B> >

6=% IIPef<1SERfVE-=°FO

1. +iB-DB4NI-.©6S,° DI_"?1_+iB-- JF >OC"
x LlepuL %y O+ @ Al _"?%y-18)G6, J% Cé—, /F
Z R,]ceplb6+iB-0, y_ <fCLt % "WL2> =
VACf U -+g.J0-+UbJdA2>" LWL2>pu8B5 CC[.J
0-+UE1b6 f L6;:2>E1b6 f =.JO~+UE1bA f >

2. >7De fA8Y%-.©6S ¢ Y +.J = 0AAGAX = E+".J
0-= 0A /N -$1x*<iM"°M"52F& A8 % U @ x\W CLT, ¢ 6
>7L? ¢+ "3pUuLPA8AS Y% 1™ EU @ - 18) G 61y , J% Cé
—,/&EFZ R,]Jeeplb6<«f >2 LR,]e01 =80,°-7G
4 @0.J0f8B >z, -+g.J0-+Ub8AW»2>8B5 CC
[[JO-+U plb 6°6; L2 >plb 6'6; =J0-+U plb A’6; >\

§Bplb6'6;, OCI1\>b—F O?-"x>



3. p7PFO.J &Y=+ ;"404y + =484yAD = Zlepy”
SpPUA+ "MAG-c?teF5 L..RAF7Ppn0°N-$
N7PeaeY+LN-$°H2D U€=PAIUEL >

4. 9i | DB4NI-. ©6S,°-7G4Y @ ;"-*EI8SuEN " ;
"AEGNY¥=E6S51+ =QM [l u8) G6N J% Cé—, /A 61 E
JbIECf?CAleEL?1+E JbSEC fACL9iiDB4NI

-.©65,°-7G4Y @0 JFHLE=Ye DELS'0 ;e E EC

CLtT >
Z lIPefc«<M6%Cé @ —,*6.f% F>cef
Ad L1SER >

?- (TADé B-2>AJ0-+U Uti8) L™ % Z
P +ge% ZPAPA3EéD >
A=% I1Poe f<!B6N>{—,

1. 6NTU€c ,IDBANI>$A& ", oD 0AN-$,°C0& = >$/E =
q5Co=>"<f=7P2>A 0A« I+UB N -$cu0,°1 xle

¥ 1P -%0 »iB?2+Lz>2 ER,]oe OA<! e fAdY%6NIUE€ e

434y eL”Z 1IPce f.c!l

2. 6NI?"x E9B4ANI"A7P G >'N-$-?N-$5Co N=
LzCX x : OL{fC\5 Co>2 (9 , N-$5Co N+*Lz " G>'N-$ e L
g D>'N-$,°...Ad 02 QO BANI p#¢, UN-$» i N+Lz b 81°5",%¢,
UN™-$ 0..Aa>

b20P@H y 484y L™ % ZP>



