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The Effect of Helium Plasma in a Plasma Polymerization of NOAG65
Monomer

Saeideh Jafary, sirus khorram, and mohammad-sadegh zakerhamidi
Research Institute for Applied Physics and Astronomy, University of Tabriz

Abstract- In this article the role of helium plasma in polymerization of monomer NOAG65 is introduced. In this method
monomer is polymerized in exposed to helium plasma and, doesn't need other side processes. Besides the role of Helium
plasma on monomer's polymerization, the surface interaction process between plasma and the sample have been studied.
Monomer sample NoAG65 is the product of Norland company. In this paper, the chemical composition and surface
morphology of created polymer film is discussed in three forms: polymerization with ultraviolet light in vacuum, under
electric field associated with ultraviolet light, and helium plasma.

Keywords: Monomer, Morphology, Plasma, Polymerization.

AR
ASb g yiawd BB WWW.OPSILIT Colu o 4 cuwl jliel gl)ls a0 0 dlin )


http://www.opsi.ir/
https://opsi.ir/article-1-492-en.html

[ Downloaded from opsi.ir on 2025-07-14 ]

hd 90 Sl b egige ol [V ]osS o as Sas
bl S-H Wl )0 0565 jea> g aiily |, S S
el ools JuSas 1y o ke

olejl Jolp —¥-Y
259 5 W S jegige (s o yenly alojl Jsl al> o
Sl adnd o 59y 2 ) yogige diged il oe Rdu 2
D e 4 plaS e e O g gl (JSII b a5 e
g ol 00l SS9 00l aSiguw 4B
Iy oo oolel diges puiS oo LSy CSleisSs SH6 Ay
e e e S Bl I IMAI
S g o 03 yerdy Um0 18 a4z B Ve Sos
Sl plowdly (gl oy GialesT e aloye 09
8 dl o aile Caond (pl j0 0o oolitul s oS
O3t 9 Sl Lemme 50 ialesT 5l al e l il e
G ok Ll ST 0gd o0 plnl pdnl )y
Gy CHIESE Ojgar s S5y 1) g 09D (o
oLl sy Ledly glated o o 1) ol 5 oS o0
oll jolaie 4y (FeW) AC 4085 s e o0 5,8
i o |, NOABS jagige s oolitsl paele Lawsdly
S50,y 90 A VIB e 5o 5 565 IV by
Al lowdly Lot pedins jsb g (6l Add g
Loy aied 9)d dged peddon 13 poede (LG
po a>jpe 09doe bl olewdly aldy by
Sl e ot pegige (0gad 03 yanly Giales]
5o oad oolawl s el e igle e 9 YU 5L
asle a5 il oo (ITO)wST (5 popaiiy] Coomdd o
|, yagize ol 00 jaad oad LS8 Y olpe 4o ansi]
S o0 IS s 89y p CleSe B Y O g
ITO oS (oo e 0385 ge Sote o a2 )
99 S (o0 e 41055 gie (e o 1) (6500
g, £F alold @ 5 (gilae Syga 1) ITO daxan
ocdy Yoo 5ty e N momsa S5 02 s,
@ ooge> auld e Cod plejes 5 S oo Jlosl
g opyoady JolS johay U peo o )18 4880 Vo o
dw ol b ool bl gredy o old 0gh S
FT-IR) 50,8 ogole 4,98 Jras 5JUT L (iolesl al> e
3)50(AFM) a3l (69508 @3Sy ,Son )00 0 oSe

1 Indium tin oxide

\Ye.

St S e oKssls N YAY oLo..{O YO LYY

doddio —)

Sl Ol by Ol elewdly (gl ey
odd aBpdy olge mhaw ol g was ol LSS
@dsSse s olewdly gl poaly o [Vl e
O3 b @eldss 4 (egse) o5 JsSse 035 b
Ladly @550 5 OIS S @ Gedy) 0l (JsSUse
Y] 0,5 o0 Sge LIS, 5 by 5 by 2SIl asile
aws g0 4 ek 5o Leadly op)lS IS 0k o [F
DOl oo B yerdy maw ZMal gl aiws 05 g0
b yordy o s Gladisy Bio ISl 3, cnl 5o
P90 diwd .[?5()]e)\a dg2g > gleaisn obxl
655 2 &l oamy 5 S Glasegize (0,5 0 ey
wws 90 4 ol &5 (6,500 amws V-]l
Ble Glayesige (10,5 onyendy el aBlol Ko
Sk 1)y A 095 yegige oole by, (nl jo adl e
B plerd et el (Pyme 50 5 S oo
ooliiul 350 yol> B )0 by (nl 05 o0 18
AV, e &S 8 Jaamme NOABS sgige .cuwlaid 3 )3
SL,Sel a5z s osls (al pomsye j5b 4 oo
S 5 0a o yendy GihlS Hei b S 5 50 (5,98
Wb S Sygo oo ol e a5 g5 [V les S
poele Loaodly Coi o0 slms] (6 youly poded dunylin cuns
Slml whd 9 M g ikl 58 o oals sbml old L
Col Y 51y (S lare 5 (il b g Cod s
Sroch old 39958550 5 plooed oSS o @ &S
w3

owloyl -Y

GialosT 5590 0ole V¥

Lglo 45 0 ooliziesl NOABS oz 5l i ol 4o
S Vgaxe |l ooy Wam Cobl L giesise
Ll ol glns w51 ol oS5 g adlbioo 3Y,g8
yogige 510 053 oS 5 10 canz aS el ol olixel]
ooy )S ooy o ablie b yiulsnS e b ol ST
ol ez Gl Gl 0 &5 e (J5SUse

28 6 bS]l s 4 e nl Wsd e
B9 9 0392 wlas il j58 4 0)lo 392 S S
5 O ohperh 4 g9 058 e 1B 0T yme yo


https://opsi.ir/article-1-492-en.html

[ Downloaded from opsi.ir on 2025-07-14 ]

@bl jag S gl p3 a5 M5 5 il o
M s 449.0.’ Syg0 4O Mbsa S (5§J'> 6)‘5.0.&[)
Slo mhaw slhls ciS Glg oo 50 digad 98 4 S

Topography - Scan forward
£
&
~
bl
B
o
o
2
5
a

Topography - Scan forward
£
(=%
5
jud
&
o
o
2
5
(=]

Topography - Scan forward
£
&
b
Jx)
B
-
-
g
5
a

Lyls codoad sbul 6 ey sl oL8 AFM g ) S5
s (g poale Lowsdly (0 il 455 5 M (Gl Giis

Siil g e g (SO Sl

AR

(i dage olKals AYAY olays YO b YY

285 )18 e

= -Y-v

Sk o ol oot S5 cwyp polaie 4
ol s 48,8 FT-IR i dinb badigas 5l oy sl
4 bgrye AVYD CM™ 2o e b slasily ol il
ele 05,5 4 Lgype YAYY CM™ 5 C=0 _Like 05,5
5 CHy _Lle 05,5 4 bgy,e YAVACM™ 5 CH3
1¥eo O™y C=C ke 09,5 4 bgy e 15F-CM™
5 o0 il oyl a5 el C-O il 05,5 &5 b o
oDl Higai 3 b 5 GRELS b o o3 pmly i
oy (V) 5loges jo aS o g0 aslin 5105l jga>
ol md olewdl diged a5 058 0 0038 Cowl ouls
a0 el 3 o diged Ay Camd Sy 0

uv
He
1.04
(]
Q
c
@ 05
£
]
o Cc=C
<
Go
/ / W /=0
0.0
T T T T T 1

—— —— 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Wave number (cm™)

St diged g lowdly ol digad FT-IR Gl aglin 1) loges
a8

3hoad sl la dged mhw (s35ls8)50 (owyn 2
Al Cond (V) S as oolatwl AFM (g )lo s WS
Ol ) M g il B 9 Cou diged w5l pgas
50 g g Gl 0al 48 S 09 S slal jo a5 w2 0
Wges 5l uSe o Cromnd sl Bl Ml 5 1ol ol
aes oo glas Yenmx o Yenm o oslal ol Slewdl
o 45 an o 3 ] s pea e b (2)) S
el 00l dgd s ygle 98 ol ey (SG Sl (e
Bgad a5 Cowl atrine paal dw pl dwslie )
Col gl ol jo slagy lils 095 maw jo oledl
slad 5> S e 5 il 5 o aigel g
Wged & S 295 JB layn hlo yieg S


https://opsi.ir/article-1-492-en.html

[ Downloaded from opsi.ir on 2025-07-14 ]

Aol o 1l olewd

S S azis Y

S g gl Al e SOy elewdl el yendy
Sl 4 e a5 el jegige Ggelinyenl sl
el 0al g olal o wle 55 (5359890 b (> shans
S ¥y s b S8 oo 80 o5 Lol aligy
odd yegige slaohadgs jo HoliaS sbml el wiloe
el jegige som ladssse 4 bom 905 5
N Sy o2 L nl 5o 0ebiee (gl endy
aS col ol plxil gl 5 sy b (> slaw bl (6l
Sroehy gordnes ldsle cEle o Wlgie

Dl a8 )5 IS0 (Sgisd sl sk 9 D35l (sl i

&=l o

[1] Mennot. V, ph.D.Thesis, Twente University of
Netherlands, 2000.

[2] Alexander. F, Plasma Chemistry, Cambridge University
press, P. 3, 2008.

[3] Yasuda. H, Plasma Polymerization, Academic Press,
Florida, P. 6, 1985.

[4] Wang. X, ph.D. Thesis, The Ruhr-University Bochum,
2007.

[5] Arefi. E, Andre.V, Montzer-Rahmati. R, Amouroux.J,
Plasma Polymerization and Surface Treatment of
Polymers, Pure & Appl.Chem, 84, (1992), 716-723.

[6] Bazaka. K, Jacoba.M, Crawford.R, lvanova. E, Plasma-
assisted Surface Modification of Organic Biopolymers to
Prevent Bacterial Attachment, Acta Biomaterialia, 7,
(2011), 2015-2028.

[71 Meichsner. J, Schmidt. M, Schmider. R, Wanger.H,
Nonthermal Plasma Chemistry and Polymer, CRC Press,
Florida, P. 16, 2012.

[8] Vossen. J, Kern. W, Thin Film Processes, Academic Press,
San Diago, P. 80, 1991.

[9] Biederman.H, Plasma Polymer Film, Imperial College
Press, Landon, P. 14, 2004.

[10] Pinto-lguanero. B, Fuentes-Tapia. |, Holographic Material
Film Composed by Norland Noa65 Adhesive, Optical
Materials, 20, (2002), 225-232.

[11] Wang. Q, Zhang. L, Zhao. X, Creasing to Cratering
Instability in Polymers Under Ultrahigh Electeric Fields,
American Physical Society, 106, (2011), 118301-4.

[12] Ostrikov. K, Levchenko. L, Cvelbar, Sunkara. M, Mozetic.
M, From Nucleation to Nanowires: a Single-Step Process
in Reactive Plasmas, Te Royal Society of Chemistry, 2,
(2010), 2012-2027.

\YY

St S e oKssls N YAY oLo..{O YO LYY

Coxy —F-Y
dslio g b aiges 3l ool a8 )5 FT-IR (ol 4y azg5 L
by ads sdalin Sy ;5 abuls o il

Sl glewdly oy phd Slond oS5 0 (s
ey B Sim ey e Lol el ot
Pl a5 ol )] saims (L a5 5gd e oys Lanil
@ S Lowdly (S el 005 ks (gl ey
Sl SHEl wlal o] eedilSle 45) hanlE diged
Folite pacdlSe b (sl Ll ks 03], 5 (5598
) diges (Bolas s C;Ilizéb Y YO PR RPN L %)

erlendly igas 45 0 aseie AFM y5las aunglio 5|
Ghls 093w 0 K diged g0 A s
Jodo sl 5 omb ol oy e las)lgeals
5 Ly s o ooyl (6 yer ol b 45 DS
P A0S Gle Szl @ Glgiee ) S0 iged 5
ledly anbe o dges SLbl o plewdly diges
5 ol hSad gl andsy (nl 005 o0 JS2S
5 Ol alols (Hly mhaw b e (Lo poo wiz S50
sl Yo, S o IS8 wiges mhw b calite
Sbml el bawdly acdisy o jesige ghaw (o Jeily
a loly 1) Ll g oad jegige (slagodadss jo j5liss
@ o) (ghie Lol a5 5,555 Wl b WS e iS5
Tl p dges Sjga 5 WS (655 Sz Ads e
Sloadly rinljsle s b Ged 055 0 18
GeS el @55 sbon sy p (Y] psls
snlp gyt g Kol sbml egise sladisy
Sz e 69, 958 sl il edise (gl el
S8 ok oy whaw ) 50 5 WS 0 625
P 9 W Cod el ey j0 AU 0 0,5
@ bjegise 5 3l d92g (oSl place il
oz S H 50 d92ge 59 la Skl aauly
god mhaw ;o a5 Sl g)lgenl Dgd o 03 peuds
Wgad dyg0 ;0 Sliee M I LIS a4y dedpe o
S8 G165 s ar il e (Se sl o
G5 oz «Silge Slley amio 55 (i (loe bglas
Axdl yo g 0y F xhae 5 5 SISy b ohdss
Wged 4 Comd G5S S)lgenl (Grenly LS


https://opsi.ir/article-1-492-en.html
http://www.tcpdf.org

