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Hydrophilicity investigations on PADC surface irradiated by UV ArF laser
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1 Department of Physics, Amir Kabir University, Tehran,
2 Laser & Optic Research School, Nuclear Science & Technology Research Institute, Tehran
3 Department of Science, Emam Khomeini Internatinal University, Ghazvin,

(*Corresponding author: parvin@aut.ac.ir )

Abstract- In this study, the surface hydrophilicity changes of PADC due to exposing by ArF laser with 50-500 mJ/cm?
fluences and up to 3000 shots was investigated. It was shown that wettability of the surface is dependent on the total
irradiated dose such that, the hydrophilicity initially decreases with increasing of the energy dose up to 50 J/cm? and then,
increases at higher doses. The value of contact angle variation for 500 mJ/cm? fluence is about 2 times greater than that was
observed at 50 mJ/cm? case. The morphology and chemical results depict that laser-induced surface roughness is the
dominant parameter for increasing hydrophilicity on exposed PADC.

Keywords: ArF laser, Chemical structure, Hydrophilicity, Laser-polymer interaction, Morphology, PADC.

V-0
AL g yiawd BB WWW.OPSILIT ol o a5 cuwl jliel gl)ls g0 0 dlie )


http://www.opsi.ir/
https://opsi.ir/article-1-479-en.html

[ Downloaded from opsi.ir on 2026-02-02 ]

b bl s gl Gl S s s

" (80l digai

, ,
Sk A Tl
L J

oS Gl a8, S Sl ol ) S
O AW S ] BS GO WP
Joe (SEM)  S9,8Ul ciagy oSy Son 5l o
g Feoowo X Gdiion L;{La.;.f)l’,.g L Philips-XL30
U B L T T T JNT- LVRTC R RV TONE e
4255 o, Nicolet IR-100 Jas (FTIR-ATR) osis

el 00
loazsly —¥

ly roedy O 6l o Goled aygly s jloged (V) JSC
0. mifem” (&l Sou,ls b il o olasd cos
B2 e Hlis O+ - mifem” (o g

92

37 A

22 1

77 A

72 A

(e yal il iled gl

BT A

62

o 200 1600 2400 3200
otlF i alaag

(he ol T pled dygl

30 } } } } }
a 200 400 600 300 1000
T T alasT

e 3 PADC jarly g b T oled dysly s Jlogod ¥ S5
mifem’ (@l g5 &> b AR50 b o il j0 5 ol

beemiem’ (w40

St S e olKisls NV YAY ols ©o YOLYY

doddio —)

e > adly el glatagsy oLz s las jslws
S ool 0390l perkim 5 (e oS
G 5 eEReh LS leasll o gaied;)l
155, slaTins S 4 oyl g S 1 il
s Cedlad (( SHle glaly (Gl o S (yszen
slas ks o Jlslda (o)ld; gs g YU 6,0l
G 03 o sl oo 43S A (5LsS
2P 4 i SeSa ohiga o jedy (e Gl Sy
Ol 50wl 00938l laedled il gaals p (5 Redis
2 S5 9 b sb)liBle JruS g sbal ol
L5l sloyedy ) jlucin; sl Sy
s ey on 5l 5l (S ) slacs 5l e
@ Bl gl g, Jledar ane) o
2o lis 095 5l eeite la)ld; (5,5 (B ML
blyd g ad) Ba el 5 o5 g8 @ i &
ol ol g 3 slay w65 Bz pazen (2oL
g gl (lbESu; 0 el 4 a2y b Geies
Lol o N-0] 085 e any b ladisy
Sl JsSdSuo sl ek gl (gl Sl
Sleday B lecan; sy I S a5 (PADC)
390yl ST anlp )5 b (o Al 5l e g0

ool 4353 )

lojl sy, Y
AF eSS s, a5
NAY nm zge Jsb L (Lambda Phyzik, LPX 220i)
0355 \xY/B M’ gasd gojlail g VO NS Sloy slige
s (V) IS (Sl pleauz o a8 lzg] el
SPl Aol L MgFy cwse o SeSa wod oo
2 6092 Sald Wges Jowe glral> 5 VoM
iy el ol oals quais 000+ - milem” sojb
G g8 Ve=¥eee L PADC (gyeddy sloaiged
5 P ldiges mhaw | ctwgn] wleads o il
chw b ol Loled asgly s puSejlasl b oo mo il
099y b Kruss-G10 olSws 31 (655 140 9 ladiges
‘5445‘) ‘u:"j) u.“ B R IR R J...M..M; 60).'45
G50l g o b T S sloo i ules


https://opsi.ir/article-1-479-en.html

[ Downloaded from opsi.ir on 2026-02-02 ]

g oo 033 45 wigS led om0 L O+ m/em”
P S b wx b oG oml sl Swle e
L ks 5 0,050 pizd yodky gl » )Ly,
5 sty gl lislog, e aiz b laes slass il
3 ded pl Loledel Wy maw p o gleassTy,
Xeooomllemt galbio] 1 YL sle Sayls
o WS huyy b s gblsley,
Ol Nsdse oanel )5 Sl ool o Sl
sladid; ozed o5 LB glacs o dajlleg,
3l olass 1ol8l b oS acis los,s5 0,5 coay
9 b Lwlien sla )Ll 4 5 oals atuls ol (slae 5
Gl D] wes o JSo pss Feo-A- -
9 0 boad 2ol sladiges SEM  elal caiges
(F) U 50 0+ mifem™ Sou Lo b sypd 5 Ve e

lodls esls QL..M)

nm eel .0

o

=
=

-

\

ATF 530 b oo 232l PADC joly (sl SEM jpms of IS5

SV (O g es O (Lo miiem” Sy ls b
s eyl FTIR-ATR lacil (8) JS& o
g Yoo ool 20l sladiges g (aingn L)
Siloass e0,gl B+ milem’ Sapls Lo Yo
6036 slodisn (20l oy gl oo oy a5 L
s wlodal Wy yeuls oyl mhaw 4,0 C-O 5 O-H C-H
oAl Se38 il slacs olaws mlidl L
WS (slodlls) S oo Gl (oo 03b slaigny
sl 2y 152 8 2550 50T L ok gl 5 0

b

(S Sl olSals AYAY ole (65 YO L VY

(WHY) JSo 5l miflem” Sau s b oo il o
VANC o pomie SOl 38 sl 095 @
aigad ;> VI 5l lad gagl (ol o5 Fee el
W Ve Soop e AV i 4 el
gl dogd olawi iy (RalBIL g o1 51 ey sy
Sl PV 4 plxiln g b oo LtalS ules
Ol aigy 5Ll Gl oK oy A aiS el
S L e

R IR

Ol oS diged b (Gwgn
559 0+ Jem® S 5o b 5 les O+ miem” (g5
Gezred Wl a8 S 1 (Swls x o8 ol = )5
el ok & S ey gl (o] Gl sl

Ll L3 VY dem™ S 5e0) 3 Yo 5l ps

o aSols B milem” Sos s o Ko see
Sady mhaw wled sagly ol o 0nys (0 -Y) IS
G & Gy Sl oy S slaigTa sl o0
Cdl Lo Ve Gl e FFO @ s Vel e ANO
S 3l o gl gl Ko (a4 el 03503
b aals wy,
Gabin] o el jo b se Gl il 5 slaws

M5 S b o adsl o5 e

G 0gze (el Gl e sausly tals
@ S Swgds] tal38l g 0+ dem” ST el 590 40
o Ve dlemt Sl i IS el a0 o pl aiged

Sl 00l

LATF 50 b odds oo ili PADC yorly SEM g ¥ S5
Y (LS Y (WL mifem”  Sa,ls

ook b S, Gl ol dised 6l (1) S
Sl b gs Teee g Voo Gl 5w |, PADC


https://opsi.ir/article-1-479-en.html

[ Downloaded from opsi.ir on 2026-02-02 ]

e b 2oyl o Su s cww> » PADC ol
oad a5 g Hlen .l 0uls oa)ﬂ V) Iy o

oobed susly Gl L ojlgen (Sl il gl oo
Wb aiS Aol 4 el olped ((Srwgal iulj8l)
Jole loie & b (slogs lsenl Lilidl L wilg

0gd g yorly nl il ) Fge

75

73 4

Fi 4

(g ol uled dagly

&7 T T T
o 100 200 300 00

(I em?y ¢l I

5 PADC ,oly o b 0T (wled gugly pis loges ¥ JS&
S YO b 2ol o Sau s s

S yS ez -

OS5 olaws g (Sl LAF ) L oas s
ot Olpss g b wlbcsy, wb w)p
aliSee Lgl.mL;.\%)L& L 2o b &l oauo il haw
$2OUE Ho s e plis 0g3 5l S AS sla )L,
5 b b Sy, e b milem” Say s L
Ll 00,5 odd Gaday dhw Sy, O+ milem”
oo SG 5l asdS ArF ),Jbsmowb 30 youdy o]
om & GlaSa o)l Gl s Xy, b

S oo Giali8l s gg,0 00 JlemT g saili]

&=l o

[1] Parvin P., Refahizadeh M., Mortazavi S. Z., Silakhori K.,
Mehdilo A. and Aghaii P.; Regular self-microstructuring
using high UV laser dose, Apll. Surf. Sci. 292 (2014)
247-25.

[2] Cassie A.B.D., Barter S., Wettability of porous surfaces,
Trans. Faraday Soc. 40 (1944) 546-551..

[3] Wenzel R.N., Resistance of solid surfaces to wetting by
water, Ind. Eng. Chem. Fund. 28 (1936) 988-994.

[4] Qi H., Chen T. Yao L. and Zuo T., Hydrophilicity
modification of PMMA by excimer laser ablation and
irradiation, Microfluid. Nanofluid. 5, (2008) 139-143.

[5] Jaleh B., Parvin P., Sheikh N., Zamanipour Z. and Sajad
B., Hydrophilicity and morphological investigation of PC
irradiated by ArF excimer laser, NIMB. 265, (2007) 330.

St S e olKisls NV YAY ols ©o YOLYY

0 ; : : . : : : :
550 1050 1550 2050 2550 3050 3550 4050 4550
(em™) g3e cus

Yo bg0e mifem’ Sausls b AF ) booas e il

(oezlaz) Gl Yoo e g (Gezralai)

ghw Cuddad ol slavisn (nl 4251 (S
Joily o8, W rse 5 s IR ek
b mlhw cwgds] g bl clons o ol
25 S Sewd &5 aad ge LA el aiz Gl 5 ey
G (b slacslgeal (ol (Suu)lo b el

sl mavw ciwgnsl (ial58l s ol

5 calidl s 0 mifem’ Sau s b eo il o
5 3 O=C-0/C-0 C=0/C-0 slowipy sowd sl
e s ST o el L ,Llie) C-HIC-O
5550 035 adigad &g b ks 53 (s O sl
Cmnnd S s ] 40 .l 0l (F) S y0 a5

loas jlxige C-O wigey sald &

1.7034 1 1.3731 CH
""" (R P ——m——-
=, b bl ¥ v 20735
=0
0
1’ 27976
1 1.8946 oH
3.4926
0=C-0
=0
[t}
500 1000 1500 2000 2500 3000 3500 4000

{em-) g ga 202

G b3 o5 PADC § s b cinks (sl oy Jlmige o & S
Lgdes miiem’ Sou,ls LAF 50 b oo 20 il euls

(omrbs) coVe e
Looloo loed Slhsd cnl oo 52l 4 429 L
S S Gl o0 b (gl o was Sl
gl Gl g 6 pSol pds )3 Sge g ol Jale
Gy b slog)lgenl Wb 1 sayo il sladiges

sl 03]

Slr ol ol Sagly S Jloged iy oy


https://opsi.ir/article-1-479-en.html
http://www.tcpdf.org

