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Improvement of Wrinkle Recovery and Functional Properties in Linen Fabrics

Mi Jung Kang * Young Ah Kwon'

Division of Fashion Industry, Silla University
AL 2010d 9¢ 30%), FEY 20109 119 63), AR EE L2010 1149 169)

Abstract

This study provides improved wrinkle recovery and UV protection capabilities as well as an antibacterial
and deodorizing function to linen fabrics for summer shirts. The results obtained from this study are as
follows. By setting catalyst concentration to 1.2% and DMDHEU concentration to 6% respectively and
applying a heat treatment to them at 160°C for 5 minutes, the decrease of fabric strength could be
minimized and the crease resistance of linen fabrics improved. Compared to the treatment with DMDHEU
only, the crease resistance of linen fabrics could be maintained and degradation of their properties could be
more effectively prevented by applying the mixture of the UV absorber and the nano silver to the
DMDHEU resin. The UV protection of fabrics could be improved by adding the UV absorber. Although
the separate treatment of resin or the nano silver had no effect on the improvement of the UV protection
properties for treated fabrics, they could increase the UV protection capability when they were combined
with the UV absorber. Linen fabrics could possess an antibiosis and deodorizing capability by applying the
mixture of the UV absorber, the nano silver, and the resin. The UV protection, crease resistance and
flexibility of finished fabrics were maintained even after laundering. Washed treated fabrics maintained
excellent antibiosis and odor free capabilities compared to untreated fabrics.
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33 2B EALE 712 & YE oA B A4l
A7} asith AF7EAY DP 7Hg-2 7haA|9h 3
78] 57 B gAE 218 g8l A8 Xg
22N 7 AE REYUIE REFE AN
HE A= @7 DP 7Hll o8 /7t Aoz
HE A E9 G447 TS NAA7 98 A+
o} Al 2L A9 Ao B3 At F2
A =5]o] $tH(Andrews et al., 1984; Welch, 1997). 12
1} A &) ZA)H FAe 2UE EF Asly
AEZ 2 AE] E4E FARIEA WA s
A E7159 & st & A+ vlv st

A AA7)5E& Ad F45ue AAE FAY
o & Afel M A¢ kel B Ex U4
& 78 WEE F5EY 489 43 =do=
42 EL B 9L A A= Fevr B
THAGFFEHFRY, 2004). {44 o] &5
Wzl FAME Sies 73 GARA, At
o} 2, A7 B 5 B Badka e,
53] A A4 Ay, 9394 w3 7
27} - A3 71%5S A AV glo] AHatdel &
o] &= AchErA, Yol 2008). 2 EE &
g R 7HA EFAIA JE HelsE e
T4& AA 31AA g A BE)sAEE R
& & Qg Aozt AZtE H2 2uhxg] A9A
A, AxE A 2 FEFY T 7154 Fols)
© I AE v Joke)5A, oleld, 2004; 3
#, A¥S, 2004; Rai et al., 2009), S8 X7}
& 718l ofntA &9 WA ) A B
715738 Fo3tazl ¢ A7 AR HA| ghsi)

& A E 7Y F2 AMEEHE B7140)
FL ukx] olulA g TUINBAL AXHATZ
I AGERE wolWA FEH 23 59 7154
< B3 nuA st

Lo

Im 4 #

LAE % A<

Age Ao e 7P B se 984 AR

Table 1. Fabric specification

o] F2 ARREE 100% oI EE 3] 3 B
g 2 A ARSI A8 712 BAL <Table
>3 ) 7ERAE 7ERAd sl $8h ThE ol AE
8o 71 X3y ez g% 4 9l DMDHEU
(Fixapret, Korea)& AME-3l51 o &M F4Ae o
ol v 2A QgL A FeHgFIGel HH
3l 2,2'-dihydroxy-4,4'- methoxybenzophenone(ACROS
ORGANICS, USAYE AR&-815it}. 21t 7ol AR
£ L(silver)2 dEHO]A(F)ERH A2 A
(NT-S150)2.2, &5 99.99%2] W= 991 A o]
t}. A Z Triton X-100(8] 0] 2AHE/3 A, SIGMA
ALDRICH, US.A) ¥ EujA| 2 MgCl- 6H,O(Junsei
Chemical Co., Japan)9] A| k2 AM8-3151 )

2. 7183%2 Yy

A A F5A)(0.1%, 0.2%, 04%, 0.6%, o.ws), Li=A
2R (0.1%, 0.3%, 0.5%, 1.0%, o.w.£), DMDHEU(3%,
6%, 9%, 12% o.w.f), ZA$} &u] F2| A7} F3ol
w2} 829 7154 272 Control(BAIA &), D/U/Ag
FAADNA FFA 2 ), DUEEA /AR E5A)),
D/Ag(FA &), D(FA), UAgEA &), U
M FFA)), Ag@in)e] FOE 7H8-& FHIF)
Ak EAAE ()3} control A|E&H e 2A 9} &
Ao Z Hgs} A& TS YR A3}
o FHIsIATE AE Y A WHHe AYEE 7HF
o) 1:259 &2 3087 FAAIZ] F wet pick up
90%E FABIEE AJEE 2dip-2nip W (Padding
Roll Machiner, Jin Young Co. Ltd)d}] o9 7}-Z8-8
AAst AFE A2 ZP Yol AN F IS
Az7)ol Yol 80+5°Coll A s&ZF HZ3HL 160°CS
180°Col A ztz} 333t sE7F A S F 2407 5
A AZ=AA EA B 71548 E SA8AT

3. 713%z2| g9 SEV|sd &3
NEYH7IsY

HE] 332 M=/ (KS K 0550), 2942 A
B (KS K 0539), AFAEKS K 0521)= 9%
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Z¥=7)(Shimadzu, Japanyg A-&-3ed 7z} 73 - 94}
o2 103 24 ¥ WY EFUAE Tl P}
8T, A }HA| (Color Difference Meter, Minolta, Japan)
E AHEske] 373A] X Y, Z2 5 E ASTM E-313-739)
ojste] I (YNE A&t 229 294 At
& AEP7F RAE 22 4/71A] spectrophotometer(Perk
in Elmer, US.A)oll ARg-3e] 257 vl2 Ado] A&
& F2 F 290~400nm 9] S HA Snm
IAGN R FASEAM M BFES 280}
HE 9] 44 (KS K 0693:2006) ST T EH
(Stahyloc occus aureus ATCC 6538)7} # & 7+ (Klebsiella
pneumoniae ATCC 4352y8 FAIFLE o] &5l
FHF 18N T AETE P & YA e
AREATE AL 7FaAR P 28] 1LY 2o
47190 kR o} 72 E $had S8 Hvtsla &
Il 27] 7k2F %7 500ppme] HEE 2§ &
10x10cm 72 E W2 F 305, 60%, 908, 1202 7
3} Foll 870l ol rkaw e g S

2) 7 8xe| g mHYX

7 AE e FHUTR 54 FARIAER 7 (Scan-
ning Electro Microscope SX-40A, Japan, ©| 5} SEMo]2}
e Mgl M)A F e A $5 v BEsigo)

3) 71X AEe| Mg LTy
AEHE KS K 043099 8t} Launder-O-Meter

(Atlas, USA)YE ALgsla] 103] gHEA g5 5 3 &9
2] M 2 (KS K 0850), B34 (KS K 0550), 244
A(KS K 0539), &4 (KS K 0693:2006), 234 2
XHLEE SA 5T

. a3 o3

AER 02 HRE Xehe Aol FAR 7tz
T PAA Fo2A FIRE s Hed vt
DA} AEZ oo W2 AR 24, FWY ¥
T, @x8 2, 7taAl v = 53 #AVE Jeus
ol U E0| ofrhid 2] 7hate] ojm g FFE )
A A& EHEST

1. OjotE Bof eEy

1) ¥x{2] =71 dat

<Table 2>+ 7}F2A ] DMDHEU 6%(o.w.£)8] &
ol v FTE 04%, 1.2%, 1.8%(c.w.f)Z 313l
il oluA B Y 742 F AlE9 EHE 2%
£ 160°C, 180°CE W3AI713L EAg] A|7HE 38, 58
o2 H3NA AHele &5 B4 HIE Ve
A Aot} 160°CollM = EAE] Al7te] A48 W&
do] FAE oY 180°CAM T HE A7to) AFE
L3818 A o) Zhdte] 180°ColA 38T Al E
ofupz| Ee] WAool HdE JvEhgt. At ee

Table 2. Effect of catalyst and curing temperature on performance properties of linen fabrics

Primpisties Add on WRA (W+F) | Breaking streng
%) deg. (std.} Kefistd)
0.0 94 (21) a 22 (.0 ¢ “22a
160 (3) 32 118 (42) a 20 (L) ¢ 32 ab
o 160 (5) 35 170 (66) b 212 (26) ¢ 35 ab
180 (3) 33 21 @1 ¢ 137 (2.5) ab 420
180( ) 31 226.1) ¢ 13.8 (1.7) ab 420
160 (3) 38 180 (5.6) b 134 (6.9) ab 35 ab
. 160 (5) 37 232 (1.8) ¢ 86 (23) ab 38ab
180 (3) 31 225 (92) ¢ 84 (3.4) ab 440
180 (5) 38 204 (1) ¢ 65(12)a 450
s 160 (5) 37 23 (45) ¢ 72(62)a 38ab
180 (5) 34 232 (25) ¢ 75 (56) a 450
F-value 14.64%%* 7.48%** 1.27+%*

*p<0.01 ***p<0.001 by Duncan's test (a<b<c)
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160°C Aol ®]3) 180°C A2lel o3} F=A3}tr7}
H A Jeht iR sE S8k AL 4 3
o AE2 02 AEL 150°C o|AdA EAEE 3}
A @8- oA AR7 AslE B=rt At
o ZAg o] B tH(Lee & Kim, 2005). wEHA
A x4 AI7HE M F olul B FEA s}
FAIY e B9 &4 5L TEs £49
© APMEs A8 X 160°CoA 587 A
&gt

2) Eiisze Y&

<Fig. 1>9|A 7}2ZA¢1 DMDHEU®| th&t &ujjg)
A 274 golE7] $18te] MgCh-6H0¢] 558
0.4%, 1.2%, 1.8%(o.w.f)E HBA|A F 71313 160°C
X 5EZF oA B XS F WA MalE
AE BT Fvl?d MgCl-6H,09] =7t Z713tell
we} WEAdo] AE oW 1.2% o449 FxoA
DMDHEU$} A &2 9 29}e] ukgo] 3150 W
do] ARE & F Utk AEZ 29 FA7F Al F
71ske derlav g3 28 E4E9EE £ S
A Aoz Again, AEZ QA Jlo] ERde
FejelA] 29 & woy sl Eo] ZRAAL
<o FEHOE Aoz} JIAAE A3E 7HA
oA, 1997). wpekA) DMDHEUS] MgCly-6H,0
£ A7l Mg™'e] %ol 2o] A EE FAd kst
EJH FuA st #1257 HE7E WA
2 PR R AP ET 24" 4+ glTk(Ibrahim
et al,, 2008). ZHEE Fuj9] 7L W4 P43
A A 5te] £Fo2 AT AEANE Tasl
A4 a7t o F&EE APdME S

FEE 12%% AeA.

3) DMDHEU sx2| %t

<Table 3>2 EWEEE 1.2%(o.w.f)E 3L 7t
#)¢l DMDHEUS] 5E& 3%, 6%, 9%, 12%=Z W3}
A A olutA B iy AzE & IAE L5 160°C
oA SEZF Al WA B opulH £ WFEE W3S}
E Jehd Aolt). olvizl & WAL uAE 27}t
94 (WHF)E 1] 26| 6% 7kaA] A A a2t
o] 220°(W+F)Z Z7tste] wA g Ee vlete 140%
olde] WEA F4L A& F SIS YdutFe=R
olul A& WIAEH FUF £FY WFEE A
3t7] sl Hell vis) EA B2 o shaA st
a3 Hew ol weEt A E E4E A A
A 5 JohelEY 9, 1998). )& AER 29 B
A o]l F4F 7ERg A o] FobA 7taA 7t Bol E
23 FAT Eujo] o AET A ERALE
QB AThs] 7] W&o w7} AetEE Aoleky A
Z-gt}, mEA R e T FAE S AtEt
o] H7 712A) 9] FEE 6%E st

4) 1RIM EFH 2L 52| B

A9 F4A B 2 2y FEO) o BA4W
3} Zhzt gotrr] 91319 DMDHEU 8- tfgt
MgCly- 6H,09] 58 1.2%(0.w.f)E F713le] Xz
 F NS Q= 2 AAEE Hreih
<Table 4>914 8] F5A] A7kl 23] ofupa &
o} BFAL ta FFFIen AgH F4A T=
7} 7l met WEd 9] wste vehA Estth
E A F5A Ao g AR =S AAA

250

WRA (°, W+F)

200
150
100
a
0 ;
untreated

04%
MgCL-6H,0

1.2% 1.8%

Fig. 1. Effect of catalyst (MgCl.- 6H,0) concentration on WRA of linen fabrics. DMDHEU: 6% (o.w.f.), curing: 160°C,

5min.
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Table 3. Effect of DMDHEU on performance properties of linen fabrics

untreated 0.0 94 (2.2“5“a 2216 (1.1) ¢ 22a
3 3.8 193 (2.6) b 1841 (39 b 27a
6 3.1 229(7.5) ¢ 13.01 (54) b 28a
9 37 232 (84) ¢ 8.88(2.0)a 36b
12 34 201 (5.2) ¢ 794 (0.7) a 370
F-value 2.34 12.36%** 6.38%* 1.68*

*p<0.05, **p<0.01 ***p<0.001 by Duncan's test (a<b<c)

Untreated

94 (2.1)a

Table 4. Effect of UV absorber and nano silver concentration on physical properties of linen fabrics

22(.0)b

133(02)a
Control 29 (4.1 b 130(38)a 14.4 (0.1) ab
0.1 204 (73) b 12327 a 144 (0.1) ab
UV absorber 0.2 211 (62) b 124 3.0)a 14.5 (0.1) ab
0.4 M @7 119(26)a 145 (0.1) ab
0.6 212 (7.1) b 1203.Da 14.6 (0.1) ab
F-value 11.68+* 537+ 2.75%
untreated 94 (2.1 a 22(L.Db 133 (0.2) ab
Control 211 (6.2) b 124 3.0 a 145(0.2) b
0.1 214 (7.7) b 153(39) a 144 (02) b
Nano silver 0.3 214 8.1) b 152(3.8)a 132(02) a
0.5 216 (7.1) b 145 (2.6) a 13.0(02) a
1.0 216 (8.0) b 103 (39)a 10.7(0.1) a
F-value 14.25%+ 7384+ 6.29*

*p<0.05, **p<0.01 by Duncan's test (a<b)

UV-absorber: 0.2% (o.w.f.), Nano silver: 0.1% (o.w.f.), DMDHEU: 6% (o.w.f.}

AN E FoJ g W7t UeldR] ekkth. <Table 4>
A LUk Rt WA E7te) f97 J3ke v
A dner 2y FErt 18] w1t
T thd Frkste AEE 2oy vk B}
L0%IM = 2318 Zishe Aeg vehlglont 5
215t WslE BolA gtk 2y YAE M F
A8} FA Lo EREIA 2B Hzlsh 4o ¥
A O AFT AR FEo] A5 WEREE

AsEA B4 Tl ZA 9L VXA gt A

#std HA(0.1%)2 FE2 FgFAe] Ho
AE B9g Favk vk
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5) Mgl & Z| 2o =y 24

oln}E & 2] A8 F BEAAMEE <Table S>olA 4
ARy, B AEAF 25 ok Zasig ot
tEAEE AEL A Ee H|ste] AE F9
T whEAo] B Vel Aol o8 Ae] e wi
o) axtdo 7 FAETE B 4 glo) AT E=
A & ofzk ZhAsg ot @ 9 UlolA A=A
3te] #gko] FX) ot AE] o) JtEdF
9| AAAGE BT ot ZAHY FAAE Aoz
veton o) AEe] o ET|HoR AETR
7} wgaiR L shgol 8 RAE A o] gEtol
o] 2ol onjsitt. ey sFEAE HEL v
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Table 5. Physical properties of linen fabrics after laundering

WRA (W+F), deg. (std.) 94 (2.2) 214 (1.7) 81 (2.2) 209 (3.9)
Breaking strength, kgf (sid.) 22.2(1.2) 13.4 (0.3) 21.6 (1.2) 11.9 2.0)
Drape stiffness, mm (std.) 13.3 (0.3) 14.4 (0.2) 11.1 (0.9) 13.1 (0.3)

HelEel Wste] Mg FolE mlA R 274
o] Bghed ol £A8 F7h shgelo] sheky 2
ol olFolx Bz Al ojs) et B 44
Apolel R2slo] 44T 29 AR 2]
w2 olet 42k,

AIA FEAG rheg FR8o] T 71T
doz AP oluiy 2o EATZE FAPAYH
A& olgsio] BAAR <Fig. 259 2k v of
F g Wste] EAZ HelE cloblge ER
o 7139 Rl Fs BAYT Qo HAY
b B 4 Alol7t B PREE v, A3
A olehifr gl Ash A Alolol $39
o 98¢ ¢ 4 Uk EF AT Fol /1F kel
Yeto] Tk ol FolA 3 901} 4 YAV AR E
Bl A4 2t hRE fA5D e oled 23
2 8l ASH FHAS LUE R 80| B
of el AYFLEA AT F WTHE A &
Aoke g & % Ak

2. BEVISE BN B MM HEHY

Uutz o 2 2 o] zpejA e A B9 AxY
B aglo] 71 AA g3t HEY FA, A4, A
o TF, A4 F4A 5o dFF adel g8
AMx g3g B=ch(Hoffman, 2001). XA F5A

untreated

o =7t BAY AES FAV FALH s
£ Ao e e F dev 7k F A4
of Astd & glom, AvHE} 3 HE0] FHL
FASE F7140] wo} apdr] iAol Hdst
2 grhe EAFC] dth £ dFdAM 2Ert A4S
3 FAY g AES AMEEIS] Wl 7HE Fol
= E& SPF #E 7IdsrlE @A G HE
A9 A I FIEA TG F714FH 24
o At Aot F F YEF 87 Ast] wjf B
< s AL FAE A3l

) 712 xM2| g8t

7S 240 wE A 2dg e FFE A
B7] g8l A FAlol sl FAE @ E
o 3% 759 7HeES 2T Fol FE A
& F 259 o)A Fabg 294 AEA| 5(SPF)
£ 9235t} <Table 6>04 A A F5AE F7t
3 D/U/Ag, U/Ag, D/U, U7t AL A E5A1E A718E
%) 2L D/Ag, Ag, D @ A2 Xl vt} zpe] A
E34ge FosiA ¥A Yela SPFe $7HHe
Aoz vepyitt. o) 73, dFoH2001)9] 43
AN AM FFAZ AHEE 2,2'-dihydroxy-4,4'
-dimethoxybenzophenone©] F7}He 7140 ¥& &
FEE JeRll7] g 24 quAE F5dhe
o 3502 &8sz, o] 7tgEo] HEd Aed

after laundering

Fig. 2. SEM images of linen fabrics after treated and laundering(DMDHEU: 6% (0.w.f.), MgCl,-6H20: 1.2% (o.w.f.),

UV-absorver: 0.2% (o.w.f.)).
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Table 6. UV transmittance rate (%), WRA, a

S T TUvB) WRA (W+E) |
Untreated 32(04)a 372(02) ¢ 30.0 (0.5) ¢ 8(2ha | 127(02a
D/U/Ag 6.0 (0.3) ¢ 21.0 (0.4) a 148 (0.5) a 133 (45) ¢ 13.8 (0.8) b
D/U 54 (0.6)b 24.8(02)a 170 (1.0) a 144 (6.1) ¢ 139 (0.7 b
DiAg 51(03)b 27.1 (0.3) b 23.7 (04) b 124 (7.3) be 138 (1.1 b
D 49(03)a 30.5 (0.6) b 25.7(0.7) be 143 (5.8) ¢ 133(13)b
UlAg 6.1(03) ¢ 218 (0.3)a 149 (0.3) a 114 (52) ab 13.1(09) b
U 5.6 (0.4) be 22,0 (0.6) a 148(0.7) a 97 (4.7) a 143 (1.8) a
Ag 50(02)a 289 (0.9) b 24.5 (1.0) be 117 (7.8) b 133 (08) b
F-value 7.38%%% 6.20%+* 16.43%+* 42,125+ 11.07*

*p<0.05, **p<0.01, ***p<0.001 by Duncan's test{a<b<c)
A7) Fad osMT FE oA (RS
ol A& ¢ Ut

SUxE HEE Fol Hrhete XM E D/U/Ag,
D/Ag, UlAges U8 H7isky &3 X D,
D, URTH A9 As} BEGolM Fago] 2z} &
I AYA AeAFE RAR A vehdth ol
BHEN vt GEAE HTE A FeA 5
A& E¥etd AP ofplAEe] 2peld AP &
ol 71998 J2E ¥ 4 Utk 53] opiRES
ABAFEI A, BHol, 200904 2-& 2ANA A
28 WA Eo) s D/U/Ag EF 7R A A9
A A4 #F a39= fostA £ Ao ey
o} ol g AFfe AT A% wEg Y 4
Fo M & velgtRoe] A 93] ofulA B oA
EHAHOE staAdo] AN Shwgt 4
2o EFHH $A 7 vlIE S st A2
A BAAZIE AL FaAe g evkert &
A Ao FARH V9E 3 Ao A 3
A 2ux B FX OEXEe oA & A9
Aol AL 72 = Ao 2 yebgoh

<Table 6>0lA A2jAl FeA R eung) FXE
el g oA g MAEHE AHRY, NE AE
o Jzt= ol vAMEETY BT 4 Yeikon
FAE F71sle] 2193 D/U/Ag, D/U, D/Ag, D7t 5
ANE FrhekA @3 X2 U/Ag, U, Agit) /M7 E
7} 247} Fo} DMDHEUE 194 449 219}
£33 Agsia WAL opuld ge] 175 EA
ol mgo] ke AMS BT £ U
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2) Xe|M B mo| Ht

<Fig. 3> A A $E(0.1%, 0.2%, 0.4%,
0.6%)° wE WA E3} ojep o 22 XAl o)
W3S veld Aojth. olnlR Eof Zpejal At A9l
BE G ol 9] A&(%)e A2 FA Aol <fs)
AT A FAl TR B 02%(0owt)
ol4ol ] o] FAINA Fe A& &+ ATk
olae] Aol 02%9] A FFAE FA Lo
el Aeisid HA S oK £ WA 4
F FA A AT R4 5 AEE
k.

)

AT E %}"}F

3) 2 =2 Yt

vyl 2peA Aol VX e FEE Gobrr)
98ty 7Ea el DMDHEU 6%(o.w.£)9} 224 &
FA) 02%(0.wf)E T F 218 FEE(0.1%,
0.3%, 0.5%, 1%, o.w.f)Z 7t £g&) Mg o}
n}A 2o A9jAl e wshE A R it <Fig. 4>
oA ulzjB) Al E0) B8] control A& Z i Y7t
o o HEaiae] A Aol IgEHNeH
2 B F7e u) ok Zrkshe AEE B3
o} Wishe 2ohA] =& kgt v Ale]z 9] &9
AE FAEFH HIshd 2u= YA AR/ uF
T Le wAL gR A A E] A
= B-8-8 AaA7)EE 798§ dYE g
Jiang et al.2006)°] 2181 2YAE HAE
o At £xZFAZ1 F Bl &l At
FAIZ Ot g F7|FHFo] ¥

Aol AMgel Aga ot Tt bt

1=

A=

ok 1o 2 2 ok
l:lf-l 10_3 r]O
ol B g
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100
%
s
g %0 — I
8 —
§ 70
& —o=UV-A
2 0 . —e—UV-B
50

untreated 0.1% 0.2% 04% 0.6%
Concentration of UV absorber

Fig. 3. UV protection of linen fabrics treated by UV absorber (DMDHEU: 6% (o.w.f.), MgClz: 6H,0: 1.2% (o.w.f.)).

UV Protection rate (%)
~]
[=-]

-O— UV-A
60 -e— UV-B
50 : - : :
untreated control 0.1% 03% 0.5% 1.0%

Concentration of nano silver

Fig. 4. UV protection of linen fabrics treated by nano silver (DMDHEU: 6% (o.w.f.), MgCl.-6H.0: 1.2% (o.w.f.), UV-
absorver: 0.2% (o.w.f.)).

AL FRAE FRAL EFA A A EF of ANA AeEAF olul & ALJA HEE HwsiE
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Table 7. UV protection rate (%) and SPF of fabrics after laundering

Untreated 62.8 70.0 3.2 60.9 68.4 3.1
Treated 78.0 834 60 75.0 80.2 5.6
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Staphylococcus aureus TCC 6538 Klebsiella pneumoniae ATCC 4352

Fig. 5. Antibacterial properties of linen fabrics (a) untreated, (b) treated (DMDHEU: 6% {o.w.f.), MgCly-6H:0: 1.2%
(o.w.f.}, UV-absorver: 0.2% (o.w.f.)).

Table 8. Antibacterial properties of linen fabrics treated with nano silver

Untreated f’abﬁc,,

N 0 ' 1.9%10° 1.9x10°
after 18 hours <i0 <310
0 1.8x10* 1.8x10°
K2 -
after 18 hours ( 3.0x10 <10

S1-Staphylococcus aureus ATCC 6538 / K2-Klebsiella pneumoniae ATCC 4352
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Fig. 6. Deodorizing properties of linen fabrics (DMDHEU: 6% (o.w.f.), UV-absorver: 0.2% {o.w.f.), Nano silver: 0.1%
(o.w.f)).

Table 9. Antibacterial property of linen fabrics after laundering

0 1.9x10* 1.8x10*
Untreated 3 4
after 18 hours <10 3.0x10 <10 3.0x10
0 1.ox10* 1.8x10° 2.4x10° 2.6x10°*
Treated
after 18 hours <10 <10 <10 <10

S1-Staphylococcus aureus ATCC 6538 / K2-Klebsiella pneumoniae ATCC 4352

Table 10. Deodorizing properties (%) of treated fabrics after laundering for 90min

Untreated (%)

s3 40
D/U (%) 59 48
D/U/Ag (%) 78 72
A, 284 2 HFEE T 4& F g Ao d4g & Yok

Atgdrt.
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