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Abstract

Background and Objective: One of the main destructive factors in pale of color fibers is the high-
energy ultraviolet radiation which causes chemical bonds to break and optically damages of organic
structures. These days, due to the adverse effects of synthetic antioxidants, the tendency to use natural
antioxidants has been increased as they are not harmful for the environment or they harm the
environment less than the synthetic antioxidants. The aim of this study is using rosemary extract with
having antioxidant and environmentally friendly properties as a new application in protecting fiber
against ultraviolet radiation.

Method: In this study, the exposure time and antioxidants concentrations were optimized using
rosemary extract. The color features of dyed wool samples under CIE (L* a* b*) color has been
evaluated and presented by AE. Finally, physical changes in raw and treated fibers with natural
antioxidant (rosemary) after dyeing using SEM test was conducted.

Findings: In all the cases, the use of antioxidants brings about a relative improvement in protective
properties of the samples against ultraviolet radiation. The samples treated with 0.01 and 0.03 of
rosemary concentrations shows the best operation in the stability.

Discussion and Conclusion: Overall, regarding the obtained results it can be concluded that it is
possible to in the natural absorbents due to their environmental characteristics, being economical and
available. In order to improve and expand the application of these materials and prevent contamination
of the environment these antioxidants are important and should be considered.
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1- Faculty of Architecture and Art, Kashan University, Kashan, Iran* (Corresponding author)
2- Associate Professor, Kashan University, Kashan, Iran
3- Assistant Professor, Kashan University, Kashan, Iran


mailto:Mousavi3236@gmail.com

1A4

C b 1) Sy Lo (655 STy (ool F (698 Sl Sguie

WSy oy Sl jite 5 0ns plol Slalllas el 5 o
9 LongignS 4 Comd Gunedld SluS 5 IS Oy 4y
ol Jeds dM)i)ls (55 08 55lk 555 iy 5 lea s JISUT
Slagy] 09,5 50 oams Jlasl Jy 4 olis |, Al
Jds 4 C-C Qg ol ole s baly S5y pl jo 09 ge
S35 sl «Ssleg)l sladils Coons I g SIl  Saas
5 w0 Sl a Rl e 65 Ay a5 0o (oS

VIS )09 g A0S

HO o] (o)
hv+OH \Q(’IOH
_ OH
R,

(V5T jgua 10 Lo 5igMs (5598 o )50 — VS
Figure 1. Optical destruction of flavonoids in the
presence of oxygen (9)

9 00g Cawgd il Lo 4 laly Ky 5l eg,S ol Koo B b
Slgi oo a5 1> g0k JeuSg 0 (sloog S 095 LSl o
Je el b (Vaws Liwlil | by Ky cpl co,s8 Sy
So Ol Gl ol S 2l @ lerd LSl (o)
S el 5, 5 0l L b S 1 5
S5ke j5Sde e Jolse 5l (B wiged slm Sl (S
S 5 o Sras 4ls g5 i Slakis 5 LSl

St 15 ) me do e 5 Al ¢ ]
F ook Sypel 4l vy b alyeddy 0 45 oS,
A Sl G 6yF Sl wipS e LB eolatul 556
Las oyls g )“"l‘ Ky ez 5l 56,k sle ey
~ S5y 5l (V) UKD o ogdige Sdle o5, cdale gl
Ol b alide slaple) o S5, cdale 5 6585 (S

] 00 00l

7- Indigoids

doddlo
SloaxsTss ol 4y a5 golazdl 4 o) daore slagsgasme
oo nT b de g 4y yomie cood Jlae! s Cxio
50 AL (6,95 Sld gy jobaie 4y G ) Lasee Jlowgo
oSS, el ooh 0g2g0 i sloan] g g 65, K,
Lo Ol J8las b jlasly 5 pdiasass SYgame o orubs
S5y S5 3 kS & 90 sl lagle; 5l a8 wites
sl vlge 10 K, lgie 4y aSly Wl e colaiw! Sl guio
51 LT ol 8l (VY ol als 5,5 55 aol,T p5lgd 4
e s slal) SOy o pee b g (S Lanme Jilwe
L (Maeulools mali 8l el slaly G 5l eolaul 4
w255 plp s s bl S5 Jlo sl slools 92
Sk 5o ol Sy Lo slao bl o555
30 S 000l i SU s olg o i 00 g g
3 oolaiwl ralS cage a5 0au0 )5 Jlesl (liadgs anl,s
S sal 5l S ol oy (Pl sad laly G,
b sty Sy g BLI 5l oo i T solaul a5 SIS
(F D)ol
Prangos ale o b bz o 5l conl olS il
sl 5l g cul dilize 455 Yo slls a5 Ferulaceae L
. . - ) INE
or 9 Je g i (Nogye0 Jled 4 ool e
oS aas e lis TS mm e 40 s Cud b K,
Sl S LS5 ) ke slaly S, L0 Loy
TlosngisinS 03,5 53 50 55 oaile Bl S8 I (55

8 (o sSoah) aan ST 5 € g gnii o o puST )

1- Flavonoids

2- Color Index

3- Quinonoids

4- Anthraguinones
5- Naphthoquinones
6- Alkaloids




OHe2 g (Gguwgo

VFer olo i VoV 0 louds comn j bnmo (5909355 g pole

B Typel Type 11 Type 111 Type IV Type V
A
(CIELAB) /’

—_— —_— —_— —_— —_—

Exposure time

O it slagylej 50 Sy cdild g 5595 (S Sy b Y S

Figure 2. Diagrams of fading rate curves (percent change in concentration versus time)
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Table 1.The color specifications of dyed samples based on light exposure time

#0393l am gybjyoylae | LY ax b* C H

el ) \AARN —+/+A YA # YAl ARFARS

celw Y YYIYA AR fo/f- fo/f- AV E

el £ \ARAA YA Yos fos a-/vF

el VY YO/00 AW fY/IvY fY/IYY Ad/fa

celw VY \AVAR <IfY fY/H4 fY/Ha AT O
74.4
74.2
74
* 738
73.6
73.4
73.2

0 2 4 6 8 10 12 14 16
Time (h)

285 G oy ez 3 (L) (lidigy (ol (oawy 1 510900 — () JSCis
Figure 9. The investigation of the amount of brightness (L *) diagram based on light exposure time

16

Time (h)

28 b by w1 (8%) (o Lubigy ol (ouwy 2 Hlo 900 —Ye S
Figure 10. The investigation of the amount of brightness (a *) diagram based on light exposure time




ay

13 Sy boad (65 STy ooy T (5390 DL Sguie

49

48

47

46

b*

45

44

43

42

8

10 12 14 16

Time (h)

18 Gl oy cams 1 (D7) (ollig) oyl 3ae oy 2 sloged - V) JSCi

Figure 11. The investigation of the amount of brightness (b *) diagram based on light exposure time

Sl ond Jos (b eS| ST Glie 4 b,
Bged 4 Comnd 2a01E Slagiyy plp )0 65 e Sldlxe

.o)la g9 0dls J,o.:

G b (1) ) leie a4y il ol 5l s ) o
aS ol las Gaasd gl ol oolaiwl ey YU (65, X,
L )55 5 039 aiapp o5 podle (b 61y K5 0l
) 6355 4 355 acd a1 6ol 5 (SlanST 5
s aes (iali 8l ) sles sde yae IS Sl o g atils
Comols Jdo an (55l o,lac a5 ol lid Cldllas IS
A 59 ey Bl Cewl RIS 65 Q3 a5 09 SIS
St (st L 0,5 Joo Az )0 5 955 0 i) rhans
o azg b alpl )l (b S5, )5 LS v
Al ;0 (6,0 i Oldlhae ( Hlus sl IS ¢ ol IS
T e Ol 4 (55, S5, e )3 e, o las 3 )8

03,5 o Slpiiny b lels‘;ﬂ BUY Y- FREPRNUR S

Cely e Gl oley il 45 ams e lis dlols gl
Syhien Sa S,y Sep Gl (L) ity Gl
e b Slpess B9, 598 U Gl AT L &S 50k @
Ol s K9y il lime (1380 b s 9 o 51 S
aS aeo ool a polae a8 oo oy (605r0 s Svis
g 4l Gogro e B Oloy IBI L ladiges (5058
olas BF Lolis i ob (S 00ud o e Ceow 4 biled
Lo 00,55 o 09 (ol Caom 4 (Lles lodiges 45 aod o
Cud)) S & bled Gl YL B Gley ralS
(VP)as svmlive

(SEM) (s gy pgans S 307 -5
alle glagts; e 5l S SorSIl oSy See
ey (@) wiged (V) UG yo sl BLI mlass (555198550
2 Solesy o bas bosd Joe wiy (0) dgas 5 0us (55, K,
Al gy el Voo @ a5 il e o/e) cdale
I slediges ogb oo oaalie 0) pgas o &5 jobilen
W3S et g ob odyd odd Jes mhuw (59, Oy e
39 ol b Gl mh g9, 5l Sy @ 5 Sl S
s e S5 G S5 & 5 SasS sledip blas

oylac b aS (glaiges 10 .0 )ls mhaw (59, (65 i (S




RULS TR

VEoo olo i 1oV 0 ylacdh et ; brumo (5501555 3 pale 1aA

10.

11.

12.

(D) soles) ojbas b onis Jos aiged 9 (8) oud (55 Ky aiged Sig Sl gSus ;S gl 1Y S

Amirkabir University

200 kV X2

Figure 12. The SEM images of dyed sample (a) and treated sample with rosemary extract (b)
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