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Emerging Technologies for Fabrication Textiles with Smart Surfaces
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1- Chemical Vapor Deposition (CVD)
2- Physical Vapor Deposition (PVD)
3- Atomic Layer Deposition

4- Pad-dry-cure
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1- Layer by Layer deposition

1FAY 30k ¥ oolad cyu 0998 (5 Lhg § (L (G198 g pele w9y — oode dlomo "




e Sl ke 4 WU SBS T T 8 gyl

e 65l (S5 SlasaY s 5l oled Y S

9 ol 25 S sladsY aed g odes ol L 58 (oS53
Sl LYA § YV ol ooy ool l3ld g it o o 555,95
Sola o8 jleblrguie o 09 (olyS sl S S5 0
el ool ool (6 )5 3l S 9 (omrboline o555 (olo> o o 2SI
oo a5 sla g 4 Col ol lis Jol> s [¥9 5 Yo (¥F
s ol Sgnpe Sl Bl gt mha 2 by ol lesla il
YAl a2 )15 23 o 1, el (528 ol aSST (0 055 o0 L]
Y SaSiSS s b daglie 5o e 56 o5 Slasay by, [T
LEVTY YV Y2 XYY el 5 sblie (sl ol

T Mg oo plsl (Pl (g, 4 &5l SlasSiaSS L aslie 1o -
il os Sy Lo J3engs 9 995 cod o3l g cnl y3 (P>
s 151 § SIS (Sodg sla e -

Sl oligS 01,8 les -

35 0929 (Dl guanin) ¥ 25 g indigy (2§98 (S M -
Sk slogids slp 45 09 o0 planl o slales yo (Slasay -
ol el

it dng BB (g (nl b by elgil -

ools Gl ¥ JSCo jo (lgasST b 4 (Slis Y et 5l (Lo
ol 00

5 (TION) pgslis oy o ST 51 S36 slaas¥ il ISen ¢ Rtimia
o 3 ¢l oy o ) (TION-Ag) 08 pgilid o s (o]
JUS 50 TION 5925 45" ol yLis gl L[] wilos 57 slowl 3l gaus
Sl e Sl 53 g ool Sl gunio grlans jlo 85 (o e wle Ag
30,5 ol ims oo i) 6 e 5 5SLbas _oly > TION-Ag
Al g oilad il s n 10,8 5 e sladY Sosa )8
slay Sen 5 awas [FY] wlos 57 21551, 95 555
w5 Slasay glasy ax )b xdaw 5 |, TION-Cu 4 TiON 3l S5
s (08 5,50 ey i gy 90 e a8 ols (Lt Jol> il
SR G0 o 3l (QUlg TION (g (351 sldigd oo sty 4z )b
Al hels ds s g ab |y ax b mla s ay ouls adlal sla g 2SL

S Solo (wgn § dwes Hlu

Precursor Reactant

ety ey a4 Slasay S 5l oleis -V JSUs

3529 ALO, 5 Zn0 3L slaa¥ L Ol oo pras SLisasY
Jol> 2ol [¥Y 5 Y] wiloass Slasan cesl Y SaS L as o o
Jels s b oS 0l 5 ey elans 2 ALO, Slias
Sl 51 Shas sk 25T Sl gl g oo SlotiaY s
Cawgsl BLIN Llie yo [¥V] ols ets o wgniTas g ans
tos o slesay Ll s a3 LALO, Lo osls Liie sty
2 psetensll 5 (S50 laay iz (eizrem o Sl g
S L gl 4l Sl gt g g p b b o Dl gnio mla
porirogll STy ot 5l Slesay sles ol 3l g wasles oslagy
S e Jad il a5 ol las Jeols gl [¥Y] s )
4S5 ypbods ol aly SLasay sles a4y Bl dy el gaia b g
«BLIL 51 g pition Bes goad s O3 daas Slasasy sles yiuli3lL

58 (S 5 SlLisaY
Slge JWzil o 50 a8 Col joedan 13 o9 o 51 (S8 Sladay
AV YE sl o JsSho ar JSho b 5 ol o1 900 2 5157315 4,
Sml S 4l 095 oo 15 e Dl gaio rlas 2 (555 Sl al> e
SLEAY el g prlans  dlugey 5 el 08 o550 Y

5 o8l b ilis Slorguie s ot Jlosl sl i gy 5l laJlie—Y Jsir
Dl guie olg3 p ibe 5306 g (il Y G,

ous olol by 4l g olss | oo Jlos! g
ALO, , ZnO

ALO,

=D i
Olon b

Ay Sl

[v¥] SNigd 5 s

[l SHpES ks

vy ITAY el Y oslad wyu 0998 w5Lig 9 (2l G989 ke (g - (o dbmo




SEW (Solo (wgn § dwes [Hlw

P——
Eros—
HOT ZONE r
[ e .
D Mass Fiow Controlier
e s e

-7l
[ [ =l
[ ]S

" Faed Niechaniam for ool
(High-Prossure Tan)

‘Temperature Controler

B 5l olewds Sl i 5 oles—F S
[E5] a0 so gomaio &2 (295 (5755 bads ool a5 I

Tobw Slml el W s S3elesT o )15 5l (2o Jlo
sgbieds 03,0 ok 5 58 (So 58 GlsiaY 4l p GlasSisS
S loar¥ o alises elgil grhans 5y DI85 3L Lo (sloas¥ angs
36 oY (2 SKan 5 Wei 505 o 51,5 oolistls ge (535,08
23olo (S 5 05" 4l gl a2 GiligasS Ry ) e
@ b Glasa (e 0 (208> g ple—udly Sldes i oS
Sh Y 5Sos (555 0 [V oo la gy Saiz 2 il
o ouslits il b Slllmhaws o (anboline (AL gasS (g, 0,85 5

Oibgy yl sk 4zl () B il ez (AN L ol el el -0 S
g_:..\.ec\.:o)_&:l.’owoébwywksbb)b(c)d..b_eo Yo o dso,ai Lo eols
Iyy] aass e

e Syl ygiie 4 g (SIS 91T 508"

$oolicial b Cilisen Slorgunia 0t Jlosl sla i gy 51 slaJlio Y Jsoor
Sl gain olym p Gidigy 13U g )l B (SG58 SladaY s,

&P 03 OL”U‘ Lt wbow up|5> OMJLQ.C‘ wy Cw o

Ag = e .. . .
[£1] claw g Jl“"’f &=z | TiON, TiON-Ag Sl

[fv] SrSbas cuals Ag, Cu sl b

55l Gl

[fv] )
SASbas ool

TiON, TiON-Cu s

Sl @l e

T s et -

S LEY] s, 7V e e T s 4y Cu o a8lal L bags 55
az b e p 1) alie o ids (LlSes 5 Solo (5,500 (5155
00,5 alolas ol ylas Jeols gl [FF] wio s Slssay oo
o 4zl s ool JLES Y TION (gla sy il 4, Cu
bty (ol sl e 4 yoeie (Js s o0 SRR uled 4l

D9 sa s az )l rlans TV e (6 S bas Cosls

(CVD) ;L 51 (o bt SLiSasY

5 ol el b S e ol o 56 oot liiar
Glolid s ol > o g Bu s o olend dlge ] o a5
2l [Y0] sims o S 1) sl b g ools L2aSTy K00S0 b ol
Ol ¥ S 5o ) 56 pleerd gy (g, 42 SLESAY gl |
<8l o Sl g Conductive Coatings  SleeS .l 003 ools
Colae gl as cwlos ST ags (g, cplanly, Ko bosls il
55 50 LFO] ity go urboliiag iUl gl yms g 0392 (S0 25U
OleS sk Jiosly iz Sl eisSiaings 5 Sl sl Koo
SLasay Ive] el onal sy ol oo 5 Syl g, 4
Srozh Glaitg slml gl daz (o35, 56 alerd (o2uLuS]
2l oo oY 5 alisee glgil a2 (395 (STiss hest =¥
D oo oolaiuwl 3 YL S ST culas b Ol gais ags (gl aS
sl wld o solaiwl coblB ¢ gy cpl b ool ools jidiey log o
S5 o s g (ool mlio (S5 50 oalaiiuls g0 wialiga
alio o oolaiuls g Sl guive haw (olss Sgge jokaieds i )lsl,
BB aleend (SlasaY (b sleslatul b o8 353 e ganainy
SezgaS ol Lis ol gl g wiads o,ls SIOCH Lol 2o 4
A ged gy Codlad 4 ool jiegil Ve wils o3lasl Lo yas il )3
5l osliial b ciliee Slorgaia s 00 Jlagl sla i S 5l sla i ¥ Jsam
Dlrgaie loS (b 23U 5 )00 5B aleend Slas 4V (B,

oads oloul b azdlbog.gs uo|9> osls Jlasl g T o >

oS colas Ni
bliseg xSl zlsel

[fol i

[¢5] AN oS ghes Lo b Aok

1FAY 30k ¥ oolad cyu 0998 (5 Lhg § (L (G198 g pele w9y — oode dlomo "y




e Sl ke 4 WU SBS T T 8 gyl

bos SRl Giedigy (S a9 atdly
(AZO) 0uis 9 (59, ST iz 5l S3U slaa¥ il o sWei

Okeonsh Slrgais whaw 21 ATO) 002 95 maaisl 90514
o a8 ol i ool ol [V Y] wiailes algasS e, b el o
Aol o0 AZO | oo yid JLale lIs ITO o Slasar ajlice Loyl i
Sl gunicn 9 392 Fmb (S0 S Saglie LIS ITO (g 0
S e gl jale axdil 4y Caglie (g1I0 AZO L oo ools i iigs
Koy

Sl gucagelan 2 SLgaiS gy 4, e Slo gy G So g We
LG Ul gcia 45 03 asetn g il calises LI olal b il o
4S5 o 392 iliios [EV] 65 ls (6 5mbl (S0 Sl Cnglite 55736
Bl das 5 00l 0ols iligy s Y Culbrs S8y wims oo oLis
VLS5 Gl b Bl mhas (6525 s o0 yogil Ve e il
LAl sy oo S el (S 280l nglio 5 ol

(<)

o 0uilis (e (29 9 kg b S e haw g loyam S le ki -V JSS
[0-15 W (@) 5T+ W (0) & W(ill) cilizes slaglss cow (3laaiS s, 4

S Solo (wgn § dwes Hlu

droplet

smooth surface +

network-like
structure

fibroide
structure

(@) TIC207. (<) Ti () b oods o0ls gy ol Ly Slmguin yguas = S
[#] TiN1007()TiN507.

S 55255 DTV Sl ity sl glgal il 5o cdadlone g o
IVY] sl oasl cows 4 (m95 Jlon (2l S Canglito 5 o>
SeST e o oo 3lhgasS ST slaa¥ IS (6,508 )55 jo

Ohsncsh oz 318l o Dl g a2 Ll 5815 5 s,
oo Y a5 ol lis Jeols gl [VF] cudl ad 5 )15 aslllaes o0
QS TaY K0 8 b 5l g 00 oo prlans G Sl Colan (438, YU ey
e 3148 5 5kar 35,5 oo s 8lysle antl YU dir el s,
ool Lt (glygle andl ply 10 (6 (lgins Wlgs oo ool s
\A*MAS‘ g La IRWRIN w}: ul}w G....dj..\j ji.hb d)Jo )l 09...4
Sl s s pa b oad glasa Slo g 28l (il 59,
Dietzel .09 Y Cads )] e a5 aiog YU mlaws (525 9 YU (5 52,5
Selih Slrguio (ols> g mhaw LSl 5 s alail, )Sen
) GBlgaiS” (09 s 00 g p9isS 125 9 poeslind b oo el gy
O gl C s aS ol e Ll wliios s L8] wis S )
S gy s (loend (2loS (S2STy (5 HLgaS o

AZO 5ITO S3L sloas¥ Lowss ools iligy PP SG oSl Canglito s -0 Jouz
Dyl Galises glacalss

oo Jlos!l g EoN

o3gasw 2, PP cdb o

YA/ PP sl Yo L oo ool iy <l o ITO
¥/vs PP sl 0+ L oo ool jidsy <l o ITO
-y PP sl Ve Lo ol iy <l o ITO

YA PP sl Yo L o ol iy <dly o3 AZO

VY PP sl 0+ L o ol iy <dly s AZO
\V/oY PP jagili V- L oo sols sy <l o AZO

o IFAY 3l ¥ oolod (i 0390 (S Loy § (L (S5H9Ld g pole g — (oole dlomo




SEW (Solo (wgn § dwes [Hlw

comarbliie 3l gauS Slosliinl b o IKe 5 (soutes ol 4235 alol
45 wailis Gty Sl gunio o 1) e D3 i e b >
asuine g sl 0 ST o 57,8 0 6 ,5SL as olys olwl ua
g ee Lad> glind LT 5l b (65 Las (el a5 0
4> b o » TO,/Cu 4 Cu TiO, sla iy ;Koo 25155 0. [V Y]
3o (i b ity (6,8 bad (el (o) 9 Wad ol slaasy
3579 il (6,5l Cools 5 la gy (6355 i O labal, &5
o> hils e g b b avslin 10 TIO,/Cu sla gy 50,00

LAl s (6 0 s S Lo

=

Plo> sl Cilisie SlaSuSS L ol polaw a5 Slorg i ags
UM@MMwM%}wuswﬁsw‘oMofj
LT gelans 45" Csl  Slorgain as  oliiws IS ol 5l o aig 5 o
ey edllal (55, 32 3 0 e b (Se3elomm 9 (alionn Sl (idn
Sy90 |y sauaz s 65eleiST yol> allae il Dl guio plSoxiul 4
by 61yl 5 00,5 oolaiul gl (6509555 5l aS el ools S8 oy
A Ol guio JoaSS o adasdo |8 Ol oy olowl g YU
Wawd 5 Sl s meS Blou | LB s o |y el bl -l b SuST
S35 550 0509 ol (Dl guiis Slgr Heue LB g LSl o S,
Sty Glas e waz slasidsiSs (nl anle slnl sl o |,
S g ) 5 5l 658 Slaiay (el Slaiay e Yaay
ailwd ombro g Llse glylo o g, ol 51 SO jo 5 56 51 olends
5158 oolaiwls jge il gunin g_da.w 059 Lele oloul g wililes oo g
SLasay g, sl eslaiwl b alys oo Yoz 5L slaaY WS
iy (BSgr98 9 B cojlal po wils o Y o5 g adgs Ve
YL los cde 4y ol gy glasasy g sleslasl iy Jlo wux
ssbieds (g, nl 315 es coml Slos (ool Y ST dnngi s o5
Y LSS 50,5 eolatul s Les 4y b JT sl oy Slisay
laajals Glaian ¥l laerly (orla 2ol 10 Gl (slod (ool
S 5l (Sod Slasay ey 5l TSt ogd o eolainl Sasad
(S Sl colan L3 sl il g s 2 059 (ol sl Cp
= Sl o oolawl (6,5 5w Casy 5 e—wabblize o593 ole>
() Pl 5l a8 ol (SeaSS gy ol el ool cdas 95
FESCHIRIRV PR IN N EE B VX TR CHY SR W S-SR IR PR Saw
dLﬁbwy J.J}f Ca.:.’.glésoéy Sy M)‘Oﬁmsédsw‘ Lgmi)s
3Bl leeed (SlasaY (g, 0 0 ) Sl gasio mhans 1 CdsSTL
Sl guin gl 2,V CleS 5 (SBI9SH L b inligy Wl oo o0

e Syl ygiie 4 g (SIS 91T 508"

LoY] Cuboas ool gy SI0, cilorguuia (2,8 s cudlad iolojl-A S

Oigy Sl g Ol ganine SO S Csglie ol il ISen g Deng
b o ;00 sidios ,0 L] wlos ;57 5 )55 1, pgaiagdT b oais ool
S3998590 9 0 0ailis b o (g a2 PlgaS )
w35 8 ssndyze Wl (S Sl elys 5 ol Sl il
5o Sl Canglile e sidigy Coalied Lialdl b as ol (las bt Cun
2 oo SIS Gy o] alde a5 sl e el Sl gnis s
a5 ol (las (g Sl 0 gSing e bl ail oo Dyt haw
et 3l o gloyim il Jg el azily (2alS o gaie Ol o o3l
0k 5 s (Bl om0y S0 ()T o [0e] el ans s
Rl ) (Sl bl g o plowl g o b S8l o Dl guanio lans
Sl guin oy Cooglite alS g i (gl anil s (e s98 5000
L oD 9 o s w0, slaasy Sos idio o [0V cosls el o
e bliie 3l g0 aliwgay SIO, Bl pxlans 3 2ol Yo+ Caaliess
oa ools gy Bllas ol olas C"b" 9 0 0ilid s ) >
Lov] &)1, 2,5 5 655U ol 50 Conglite (YL o b
omrbolins S0 el s po Hlablons Slog it 3l Jl o
Jbe plgreds ai s (AL gaiS s b dgs Jlo 50 428,y
2 blineg i8Sl glgal ply o (Glidlone (olys slml jglareas
Sl pobw e 2 59, i 3 Slapile (Dl gaio o
53 JB @l a5 wloutd ags 0551 hsil 2o s b
Flool plp o cdadlre 6,500 oo o [oY] ¢ ,
28l Sl o el 5318 (sloasY g gy b urlolinos )
olss Sliiss opl 5l Jol> gl [0F] culons 3,135 PET/ S ||
4 Ay Ol gico  cwndoliseg 5SUl zlgel pl 5 jo cdadloes a5 olo
e by Cualid Rl g 03gy dily (idey (oliend oS S
s sl ol odadlre ol 31 al5al a4y

2 JeSl coals slml jotateds (eSS calizes (oSS
s ¢ T (5518 slaas 5 s Jlos oz Sl Sy o pla s

3 sdw] s

1FAY 30k ¥ oolad cyu 0998 (5 Lhg § (L (G198 g pele w9y — oode dlomo e




e Sl ke 4 WU SBS T T 8 gyl

Aloads g.sl?w C.’a.w R OoRg uo‘5_> obu‘ S o ‘_gl.m_i.u_i;
Ol Crl o Sl Gl I 50 59, 50 by il sl sl
S99 °5’“"‘ ..\.J}.s u.a.l.»lﬁ L: ‘_.;OLAJ‘ 9 S ) Ja..‘?bo )‘QCA.MJB\) ‘_ngJ?o‘)

8,5 wlem )|,8 dsgl gazgl

&=l

1. Kusiak-Nejman, E., Morawski, A.W., Ehiasarian, A. P., Pul-
garin, C., Baghriche, O., Mielczarski, E., Mielczarski, J., Ku-
lik, A., Kiwi, J., E. coli Inactivation by High-Power Impulse
Magnetron Sputtered (HIPIMS) Cu Surfaces, J. Phys. Chem.
C, 115,21113-21119, 2011.

2. Chen, Y-H., Hu, Ch-Ch., He, J-L., Antibacterial silver coat-
ing on poly (ethylene terephthalate) fabric by using high
power impulse magnetron sputtering, Surface and Coatings
Technology 232, 868875, 2013.

3. Mao, Zh., Wang, W., Liu, Y., Zhang L., Xu, H., Zhong, Y.,
Infrared stealth property based on semiconductor (M)-to-me-
tallic (R) phase transition characteristics of W-doped VO2
thin films coated on cotton fabrics, Thin Solid Films 558,
208-214,2014.

4. Drabik, M., Vogel-Schiuble, N., Heuberger, M., Hegemann
D., Biederman H., Sensors on Textile Fibres Based on Ag/a-
C:H:O Nanocomposite Coatings, Nanomaterials and Nano-
technology, 3, 13-20, 2013.

5. Hu, Y., Wang Y., Coating of Znl—xAlxO on Cotton Fabric
via a Low Temperature Hydrothermal Process and Charac-
terizations of the Composites, Journal of the Korean Physical
Society, 58, 902-905, 2011.

6. Dietzel, Y., Przyborowski, W., Nocke, G"., Offermann, P.,
Hollstein, F., Meinhardt, J"., Investigation of PVD arc coat-
ings on polyamide fabrics, Surface and Coatings Technolo-
gy, 135, 75-81, 2000.

7. Morent, R., De Geyter, N., Verschuren, J., De Clerck, K.,
Kiekens, P., Leys, C., Non-thermal plasma treatment of tex-
tiles, Surface and Coatings Technology 202, 3427-3449,
2008.

8. Depla, D., Segers, S., Leroy, W., Van Hove, T., Van Parys,
M., Smart textiles: an explorative study of the use of magne-
tron sputter deposition, Textile Research Journal, 81, 1808-
1817, 2011.

9. K, Lai, R-J., Sun, M-Y., Chen, H., Wu, A-X., Zha, Electro-
magnetic Shielding Effectiveness of Fabrics with Metallized

S Solo (wgn § dwes Hlu

Sl (5 pae Slge (Sol> Wlgi s s (il Sla o295 (g 05 Slm]
G dapoe Jlocengo aS cal 00,5 baus g, asly g, ol as

il el
drgi Sy Sy B0 ly s Dlxils 5 ol L o

Polyester Filaments, Textile Research Journal, 77, 242-248,
2007.

10. Broasca, G., Borcia, G., Dumitrascu, N., Vrinceanu, N.,
Characterization of ZnO coated polyester fabrics for UV
protection, Applied Surface Science, 279, 272— 278, 2013.

11. Gouda, M., Keshk, S.M.A.S., Evaluation of multifunctional
properties of cotton fabric based on metal/chitosan film, Car-
bohydrate Polymers, 80,504-512, 2010.

12. Wei, Q., Shao, D., Deng, B., Xu, Y., Comparative Studies
of Polypropylene Nonwoven Sputtered with ITO and AZO,
Journal of Applied Polymer Science, 114, 1813—1819, 2009.

13. Shahidi, Sh., Ghoranneviss, M., Moazzenchi, B., Rashi-
di, A., Mirjalili, M., Investigation of Antibacterial Activity
on Cotton Fabrics with Cold Plasma in the Presence of a
Magnetic Field, Plasma Processes and Polymers, 4, 2007,
S1098-S1103.

14. Wei, Q., Yu, L., Hou, D., Huang, F., Surface Characterization
and Properties of Functionalized Nonwoven, Journal of Ap-
plied Polymer Science, Vol. 107, 132—137, 2008.

15. El-Shafei, A., ElShemy, M., Abou-Okeil, A., Eco-friendly
finishing agent for cotton fabrics to improve flameretardant
and antibacterial properties, Carbohydrate Polymers, 118,
83-90, 2015.

16. Baghriche, O., Ruales, C., Sanjines, R., Pulgarin, C., Zertal,
A., Stolitchnov, 1., Kiwi, J., Ag-surfaces sputtered by DC and
pulsed DC-magnetron sputtering effective in bacterial inac-
tivation: Testing and characterization, Surface and Coatings
Technology, 206, 2410-2416, 2012.

17. Castro, C., Sanjines, R., Pulgarin, C., Osorio, P., Giraldo,
S.A., Kiwi, J., Structure—reactivity relations for DC-mag-
netron sputtered Cu-layers during E. coli inactivation in the
dark and under light, Journal of Photochemistry and Photo-
biology A: Chemistry, 216, 295-302, 2010.

18. Baghriche, O., Zertal, A., Ehiasarian, A. P., Sanjines, R.,
Pulgarin, C., Kusiak-Nejman, E., Morawski, A. W., Kiwi, J.,

Advantages of highly ionized pulse plasma magnetron sput-

v  ITAY b ¥ osled wyuz 0998 w5Ligy 9 (2l G989 pale (g - (o dbmo




SEW (Solo (wgn § dwes [Hlw

tering (HIPIMS) of silver for improved E. coli inactivation,
Thin Solid Films, 520, 3567-3573, 2012.

19. Osorio-Vargas, P., Sanjines, R., Ruales, C., Castro, C., Pul-
garin, C., Rengifo-Herrera, A.-J., Lavanchy, J.-C., Kiwi, J.,
Antimicrobial Cu-functionalized surfaces prepared by bi-
polar asymmetric DC-pulsed magnetron sputtering (DCP),
Journal of Photochemistry and Photobiology A: Chemistry,
220, 70-76,2011.

20. Torres, A., Ruales, C., Pulgarin, C., Aimable, A., Bowen, P.,
Sarria, V., Kiwi, J., Innovative High-Surface-Area CuO Pre-
treated Cotton Effective in Bacterial Inactivation under Vis-
ible Light, Applied Materials and Interfaces, 2, 2547-2552,
2010.

21. Deng, B., Yan, X., Wei, Q., Gao, W., AFM Characterization
of nonwoven material functionalized by ZnO sputter coat-
ing, Materials Characterization, 58, 854—858, 2007.

22.Xu, Y., Wei, Q. F., Wang, Y.Y., Huang, F.L., Preparation of
TiO2 coated on fabrics and their photocatalytic reactivity,
Journal of Donghua University, 24, 333-336, 2007.

23. Jiang, S.X., Qin, W.F., Guo, R.H., Zhang, L., Surface func-
tionalization of nanostructured silver-coated polyester fabric
by magnetron sputtering, Surface & Coatings Technology,
204, 3662-3667, 2010.

24. Wei, Q., Yu, L., Wu, N., Hong, S., Preperation and character-
ization of copper nanocomposite textiles, Journal of Industri-
al Textiles, 37 (3), 275283, 2008.

25. Wei, Q., Surface modification of textiles, Woodhead Pub-
lishing in Textiles, The Textile Institute, 2009.

26. Gulrajani, M.L., Gupta, D., Emerging techniques for func-
tional finishing of textiles, Indian Journal of Fibre & Textile
Research, 36, 388397, 2011.

27.Ugur, S.S., Sarusik, M., Aktas, A.H., Nano-Al203 multilay-
er film deposition on cotton fabrics by layer-by-layer depo-
sition method, Materials Research Bulletin, 46, 12021206,
2011.

28. Ugur, S.S., Sarusik, M., Aktas, A.H., Ugar, M.C., Erden, E.,
Modifying of cotton fabric surface with nano-ZnO multi-
layer films by layer-by-layer deposition method, Nanoscale
Res. Lett., 5, 1204—-1210, 2010.

29. Chen, W., McCarthy, T.J., Layer-by-layer deposition: a tool
for polymer surface modification, Macromolecules, 30, 78-
86, 1997.

30. George, S.M., Atomic layer deposition: an overview, Chem.
Rev., 110, 111-131, 2010.

e Sl sgtiin & oo SS3IET S sl

31. Hyde, G.K., Scarel, G., Spagnola, J.C., Peng, Q., Lee, K.,
Gong, B., Roberts, K.G., Roth, K.M., Hanson, C.A., Devine,
C.K,, Stewart, S.M., Hojo, D., Na, J., Jur, J.S., Parsons, G.N.,
Atomic layer deposition and abrupt wetting transitions on
nonwoven polypropylene and woven cotton fabrics, Lang-
muir., 26 (4), 2550-2558, 2010.

32. Jur, J.S., Parsons, G., Atomic layer deposition of AI203 and
ZnO at atmospheric pressure in a flow tube reactor, ACS Ap-
plied Materials & Interfaces, 3(2), 299308, 2011.

33. Jur, J.S., Spagnola, J.C., Lee, K., Gong, B., Peng, Q., Par-
sons, G., Temperature-dependent subsurface growth during
atomic layer deposition on polypropylene and cellulose fib-
ers, Langmuir, 26 (11), 82398244, 2010.

s 1)lS" g dngs o>yl iew islugil sla i Khamseh, S

ATAY OY-FO /Y (S5 slos jo Dldllas g 5 sole 4y s

34. Tai-Ran, H., MEMS & microsystems design and manufac-
ture, McGraw-Hill, New York, USA, 2002.

35. Wang, R.X., Tao, X.M., Wang, Y., Wang, G.F., Shang, S.M.,
Microstructures and electrical conductance of silver nano-
crystalline thin films on flexible polymer substrates, Surface
& Coatings Technology, 204, 1206—1210, 2010.

36. Wei, Q., Xu, Q., Cai, Y., Wang, Y., Evaluation of the inter-
facial bonding between fibrous substrate and sputter coated
copper, Surface & Coatings Technology, 202, 4673— 4680,
2008.

37.Xu, Y., Wu, N., Wei, Q., Pi, X., Preparation and the light
transmittance of TiO2 deposited fabrics, J. Coat. Technol.
Res., 6 (4), 549-555, 2009.

38. Amberg, M., Grieder, K., Barbadoro, P., Heuberger, M., He-
gemann, D., Electromechanical behavior of nanoscale silver
coatings on PET Fibers, Plasma Process Polym, 5, 874-880,
2008.

39. Wei, Q. F., Wang, X.Q., Gao, W. D., AFM and ESEM char-
acterization of functionally nanostructured fibers, Applied
Surface Science, 236, 456460, 2004.

40. Rtimia, S., Baghrichea, O., Sanjinesb, R., Pulgarina, C., Ben-
simonc, M., Kiwi, J., TiON and TiON-Ag sputtered surfaces
leading to bacterial inactivation under indoor actinic light,
Journal of Photochemistry and Photobiology A: Chemistry,
256, 52— 63, 2013.

41. Rtimia, S., Baghrichea, O., Pulgarin, C., Ehiasarian, A., Ban-
dorf, R., Kiwi, J., Comparison of HIPIMS sputtered Ag- and
Cu-surfaces leading to accelerated bacterial inactivation in
the dark, Surf. Coat.Technol 250, 14-20, 2014.

1FAY 30k ¥ oolad cyu 0998 (5 Lhg § (L (G198 g pele w9y — oode dlomo s




e Sl ke 4 WU SBS T T 8 gyl

42. Khamseh, S., Tekich Fatemi, M., Koozegar kaleji, B.,Sade-
ghi-Kiakhani, M., Investigations on sputter-coated cotton
fabric with regard to their microstructure, antibacterial, hy-
drophobic properties and thermal stability, The Journal of
The Textile Institute, 108, , 2184-2190, 2017.

43. Sadeghi-Kiakhani, M., Khamseh, S., Rafie, A., Fatemi Tek-
ich, M., Zarrintaj, P., Sacb, M.R.,Thermally stable antibacte-
rial wool fabrics surface-decorated by TiON and TiON/Cu
thin films, Surface Innovations, 6, 4-5, 258-265, 2018.

44. http://conductivecomposites.com, October 2012.

45. Brunon, C., Chadeau, E., Oulahal, N., Grossiord, C., Du-
bost, L., Bessueille, F., Simon, F., Degraeve, P., Leonard,
D., Characterization of plasma enhanced chemical vapor
deposition—physical vapor deposition transparent deposits
on textiles to trigger various antimicrobial properties to food
industry textiles, Thin Solid Films, 519, 5838-5845, 2011.

46. Wei, Q. F,, Li, Q., Hou, D.Y,, Yang, Z.T., Gao, W.D., Sur-
face characterization of functional nanostructures sputtered
on fiber substrates, Surface and Coatings Technology, 201,
1821-1826, 2006.

47. Wei, Q. F., Tao, D., Du, Z.F., Cai, Y .B., Wu, N., Chen, L.,
Surface nanostructures and dynamic contact angles of func-
tionalized poly(ethylene terephthalate) fibers, Journal of Ap-

S Solo (wgn § dwes Hlu

plied Polymer Science, 109, 654—658, 2008.

48. Deng, B.Y., Wei, Q. F., Gao, W. D., Yan, X., Surface func-
tionalization of nonwoven by aluminum sputter coating, Fi-
bres and Textiles in Eastern Europe, 15, 4, 90-92, 2007.

49. Wei, Q., Xiao, X., Hou, D., Ye, H., Huang, F., Characteriza-
tion of nonwoven material functionalized by sputter coating
of copper, Surface & Coatings Technology, 202, 25352539,
2008.

50. Wei, Q. F, Yu, L. Y., Hou, D. Y., Wang, Y., Comparative
studies of functional nanostructures sputtered on polypropyl-
ene nonwovens, Epolymers, 039, 2007.

51. Scholz, J., Nocke, G., Hollstein, F., Investigation on fabrics
coated with precious metals using magnetron sputtering
technique with regard to their anti-microbial properties, Sur-
face and Coatings Technology, 192, 252-256, 2005.

52. Koprowska, J., Ziaja, J., Janukiewicz, J., Plasma metalliza-
tion textiles as shields for electromagnetic fields, IEEE, 2008.

53. Baghrichea, O., Rtimia, S., Pulgarina, C., Sanjinesb, R.,
Kiwi, J., Effect of the spectral properties of TiO,, Cu, TiO,/
Cu sputtered films on the bacterial inactivation under low
intensity actinic light, Journal of Photochemistry and Photo-
biology A: Chemistry 251, 50— 56, 2013.

vy ITAY b Y oolad wyu 0998 w5Lig 9 (2l G989 pals (g - (o dbmo




Journal of
M| Apparel aa Textile Science
7\ ana Technology

Renewed Period of Publication,
No. 7, Autumn 2018,
Issue No. 23, 29-37
ISSN: 2151-7162

Emerging Technologies for Fabrication Textiles with
Smart Surfaces

Sara Khamseh"', Mousa Sadeghi kiakhani?

Tehran, Institute for Color Science and Technology Depatment of nanomaterials and nanocoatings, postal code: 1668836471 -1
2- Tehran, Institute for Color Science and Technology Depatment of Organic Colorant, postal code: 1668836471

oo
o

e® ®0cccccccccccsccscccsccsccsccscccoce,

®ecee

Multifunctional textiles,
Smart surface,
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There are several techniques which can be used in order to produce high quality coatings from functional
materials on the surface of textiles. Besides, there are some cutting edge technologies that can make functional
coatings on textiles that are unknown until know in textile processing. Decreasing to nanometer scale is one
of the most important directions in science and technology over the last decades. This trend has a big potential
to use in the field of textile finishing. This paper discusses some cutting edge technologies that have a big
potential to make a big change in the field of textile finishing in the near future using nanotechnology. These
techniques add desired functionalities with minimum effect on the handle, feel, strength and breathability of
textiles. These cutting edge deposition techniques include layer by layer deposition, atomic layer deposition,
physical vapor deposition and chemical vapor deposition techniques. Since the development in these areas
continues very fast, they will extensively be used to produce interactive and smart textiles in the near future.
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