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Investigation of Filtration Operation of Silver Nanoparticles
Doped PMMA-R6G Polymeric Film

Ayob Sadeghi, Javad Khalilzadeh, Rostam Adibi
Faculty of Science, Imam Hossein University, Tehran

Abstract- In this paper, the optical properties of PMMA-R6G have been investigated in the presence of silver nanoparticles
from the filtering performance point of view .The used silver nanoparticles “inks” (dispersible in organic and inorganic

solvents) were prepared by a high stability chemical reduction method. The size and shape of the nanoparticles were determined
using the TEM images. The effect of dyes concentration on the transmission power of samples in the presence and absence of
silver nanoparticles was evaluated by using a laser with a wavelength of 532 nm and a power of 50 mW. The CCD-S100
spectrometer was used to study the PMMA-R6G-AgNPs film transmission spectrum. The results indicated that this compound
could be used as a suitable filter in the visible range, especially at 532 + 50 nm.

Keywords: Laser Filter, Silver Nanoparticles Inks, Optical Limiting

Ty
2ib g yiws BBWWW.OPSLIE colu yo a5 cul jLael slls ()90 o allie oy


http://opsi.ir/article-1-1501-fa.html

Downloaded from opsi.ir at 12:56 +0330 on Wednesday February 20th 2019

WWAZ Goge VoY (0l SCigish (655L8 g (qwaige il JiST (uedd 9 Sigigh 9 Subl Guil a8 e lez g G

G Bes 5 ple aams oo jgee ojlr I Vb (6551 L 4L
33 REG JT sloanSs, 0,8 Lide b assls olas o]
2 oSl sld S 4 olsee (Blid el) PMMA
5 0k oS g Sed il ols 1l g 598 D32 bl
Sl ol 5 gmiloysls olys [P il Sea
$U 92> 556 LREG-PMMA - (g 0l o8 s 5o
L 2io,S samline lagyl asols 1,8 e S0 0,8 Olyd
5 23 Ol ey ol oy D3 gl (o934l
Ol (qwgmme ol 4 Jol> diged (Sl Guilissld

. J‘.'L'.gs"

Jdo 4 R6G 4 0,8 &lyd gl oS 5 gl cpl o
Sl el 435 Glgiear 08 4y pamie plyS il
‘owoowlul)oyborf‘sa)l)ssu”;o)y’g_e&wl
3,90 L(bu] ua|9.> 9 ol ‘LA-QA ‘;L“M QSL"" g)"ﬁ) a
St 53 390 (nl b odd angd Sladiges (28,5 )13 b5
Syl oly g a8 S 13 oY laplil cod (5 yeuh
i 35 ol ) S mls 0T L8 adllas 550 b )]
Sz clin Glaals S lgredas Wl oo oS 5 ol
3,50 53 AL blae [0 ousS cblax lgol yo solatu!

55 )3 ol

b (g, 9 3lgo -¥
clale g0 10 p,35,5 ,0 REG Jelowe oyl IS (] o
b 29> 00,5 bale O-mg-ml? clale b (0,8,
J5lm Sygo A u».:Lo)T Q" LR solazwl 0 45 u\)o
bt Ll (59, L demg-mit clale b (3elgs o)
39958 b e 5 [V] 000 5 ags sl onss 3155 s o
YemgmiT Jolore oo 89,0555 052 (al 5l (s sl
soliuwl b )3 9l a9 9 o3lail .o oolel joe> ol
o, Oy gl ol oslail .o 8 jasine TEM poad |
(\ J&w) Cn] 09y 65;).u LQUT Ji..u 9 onm Sgd=> 40

doddio —)

Jlo o5 ehg s Y ol b 58 mbe gl 231 o
30 Sl gle S g i 5l cdadlos 4 5Ls 0 VAP
Slidod dleas b g (Solad ©)y90a Vb (5 b e 2lp
sl o o calosls plaislogs asl) oe5 LB
g g ouds il il Gl b ablis sly (S5 g 0lse
Srpianw 5 Gludl g 5l cblas jglatedy ool aisly
2320 55 D5 o530 5 e S5 el Sy
\6)3.' oq;.;Saﬁm \)‘5.0 Jala u..&ls @3.@44 AJL' 6&5)5
plxl joi 99,9 b aloldd 1) 0,5 L8 Jae a5 (OL)
6&0&3}; )| cble> 6‘)‘.‘ cewlio J; c‘)a_i;' LR o0
Db e olge opl yo ol e clesa (Sl wles
5 CeSd i emed  ola anld L ooad o)l
S Azl (0 g ol ardl jl>s gobj o b SasTy
5 pole g amwgs [Nl oo ialS ons Jixie Ll
0AiiS D guzme dlge w4 (cadz o B gl (5 gl 0% g
S50 g gl OL olge gl Liwl, (ro jo duicy o
5 o0ls ol 05 5l pslhas culis 5 w5 15 )
(ane s Il g5 99 )0 OL olsa sl g (IS olsieas
v s s ais el il plp e cblis ais o
o pdym da Giliwdls 4 Gl o Slse cnl alex
5l 5 agdS logs 5l oS ¢ T slaars,
36 ol ol yo . [Ylaus OLccals ljls a5 o5
Canldz 5l g00gs (60,8 4 pasin gz slils o318 lyd
@ S St )l Ly s 19565 5 (6 i
IS olbewd b, b cdel g anils Koo olge 4
Fely 50 By il oo e BB Sole 4y 0nds
Sy isb | rrwg 4l o le 9 cnl @ o (S
ol aelS laJglme amoge by 1y panl g
gogdle Ver MM G Y olul jo 0,85 OlLd ¢l ofugs I3
Sl His, K o (et (Sl sl
YL slaad 5l (L2645 wims oo jop me (S s
el Slodgay (Sl SauSsgame . [F] il oo 5,5
OAJ.ISJB..\DLA L5>‘)'b L] S 9o uJ‘u.u)).o)iaLuds
a oS oo Wl VL e o5 o5 slags !

Optical limiting materials’

2l g yiws BBWWW.OPSLIE colu yo a5 cul jLael glls )90 5 allie oy


http://opsi.ir/article-1-1501-fa.html

Downloaded from opsi.ir at 12:56 +0330 on Wednesday February 20th 2019

VWAS age VooV

4SS, lade Rl b a5 dged (80 5
9 ol L;d...ﬂ).: 5 iz Glie ol el oad solazwl
Olywe OL slgs 10 028 o yhalS |y )65 jeue ases (o
saals Glabn] G s b anSs, cdale [ial58l b jeue
ogdleds ;oo gladl 4y pastine (550 (g5 j0 5 4Ly
Wilied 0,85 Olyd 9l gl a5 Hladiges ol cunlin
b aalio ;o bap)T 8l (liee 5 00y bl a4 i o
)L\M by Q‘}’ ol U"‘ ] )-A-A-A.H—) o).a.’ O 6[.@4.'9.64

Dy oo gl a1 51 e g 00,8 oy ialS YmMW

chile jo 0,8 Sd gl jax em oeeldg, Jolowe
PY - Lyog33l L) 0,85 I3 gl jga> 40 5+, Y¥mg/ml
;o Yemg/ml clale s (0,8 5> Yemg-mi? Joloes 5|
ey oo LS

@MW) 29,5 olg
8

0 0.02 004 0.06 008 01 012

(mg/mhCdals

“Sreeh okt (2o Oy 4SS, cble J ey Y JSS
$b yga> s+, YEmg/ml clale o @ YMW g 50 b loges
4 (0,85 Olyd ol jeam 10) », Ve mg/mlcdale (o (0 5 (0,8 IS

ey o0 gL

Zeedeb so3gaze 5 SHme Aib (pw)p Hohite 4
5 CCD-S100 g cisls ) o 4l (gl 2lid 1S
o3litul (055 oY) @y oS L8 e S
lyd b jlaie Gl 5T Gialel ol 5o emleioe
9 Q.:.,olos) 4....5) ) J...S o u‘;—“’ » ool solau
Sk ohd Gome b p eizres g 0y D)3 gL
oalive diges (pl )3 02 (o0 JB (owyp 3550 Welx
5 59 Dud 698 Cdl Cel b ALK jgax 4S 04 o
sl )0 j98 oAb g 00l OYYED NM zge Jobs dguxe
oo S (qugaie b 4 ) Sy slagaedsl
iee Gial3dl el REG- PMMA oLd 4 0,8 (y33
55 0% g Ol oy Gl b g oad )98 Dud

AR

Olnl S598 (5,9L8 g (qwiige il ST e § Sigied 9 SLl il 1A (el g S

0,85 Ol)d gl ,2e> TEM pgai 1) o

ino 20lis AQNPS R6G PMMA oL a5 jskiie 4y
3 03533 REG-PMMA ol J5 4 o 53, 25 5
o lotigai ol Jpame SIS s o
o Baiged a8 5 )13 cucbline (5en 5 Sigl 2yl
L oolol 5l
Ao 5 e B b 5l g eai S 5b1 sleo

)ojoum)wuslwd”b)ad)

0] ™ g

. PMMA Y i
~ h.r-“J’L‘-'u)"
| Sigual 2
|
!;. N

Rhoda%e 6G

‘®0

Sk Ald el Sl ¥ S

= i i

3 u—-h‘-u 3
Sl —

5 5l el g3l fas

oy g gl Y

Ry 5 Sl (ol 50 &5 byl (P 5l (S
chle col L pely sladisel ypme Ol
218 3525 (1 50 a8 el (5larS Jlade § 4SS, Jolome
PMMA L3 5 yualog, cdale 3loasms olas ¥ JSs
Joged) 0 D)3 gl jeam )0 old T 5l sy5e U5 2
Sy il g0 (0 )15505) 0,85 &1} ol g pac 0 4 (@
MW lgs 9 OYY MM zge Jsbo b 3520 )5 5 j5kaie 0]
79> OlF 9 0dged ooliital (Sl sl (lyie 4 0+
ombesl nl o imasged e Lo ST 51 eslaal b
i womalag, Jpbe Sl 2l 408 esali

2ib g yiws BBWWW.OPSLIE colu yo a5 cul jLael slls ()90 o allie oy


http://opsi.ir/article-1-1501-fa.html

Downloaded from opsi.ir at 12:56 +0330 on Wednesday February 20th 2019

VWA age V)Y

[1]

[2]

[3]

[4]

[5]

[6]

[71

& yo

M. Calvete, G. Y. Yang, M. Hanack, “Porphyrins and
phthalocyanines as materials for optical limiting”,
Synthetic Metals, Vol. 141, pp. 231-243, 2004.

H. Gu, S. Li, J. Wang, W. J. Blau, Y. Chen, “Indium
(111) and Gallium (111) phthalocyanines-based
nanohybrid materials for optical limiting”, Materials
Chemistry and Physics, Vol. 137, pp. 188-193, 2012.
J. Wang, Y. Chen, R. Li, H. Dong, Y. Ju, J. He, et al.,
“Graphene and carbon nanotube polymer composites
for laser protection”, Journal of Inorganic and
Organometallic Polymers and Materials, Vol. 21, pp.
736-746, 2011.

Z. S. Koontz, “Synthesis, characterization,
functionalization and optical properties of silver
nanostructures”, PhD Thesis, Clemson University,
2012.

T. Meier and S. D. Solares, “Rhodamine-doped
nanoporous polymer films as high-performance anti-
reflection coatings and optical filters”, Nanoscale,
Vol. 8, pp. 17675-17685, 2016.

D. Yan, S. You-Yi, W. Pei, Z. Dou-Guo, J. Xiao-Jin,
M. Hai, et al., “Effect of Ag nanoparticles on optical
properties of R6G doped PMMA films”, Chinese
Physics Letters,Vol. 24, p. 954, 2007.

L. Polavarapu, K. K. Manga, K. Yu, P. K. Ang, H. D.
Cao, J. Balapanuru, et al., “Alkylamine capped metal
nanoparticle “inks” for printable SERS substrates ,
electronics and broadband photodetectors”,
Nanoscale, Vol. 3, pp. 2268-2274, 2011.

Olnl SEgi9d (5,9L8 g (qwiige il IS redd 9 Sigigd 9 SUbl il AT e lez g S

355 5 e cheb) (5358 el 50 dumgllio b iy oo palS
Sglate polae g 0,85 il LSS polie L (F IS5 o
LSS, Jols slaige a5 285 asmil Glgi oo uelog,
SF 8 S5 i OYYED NM zgo Job dgaome ,o ylicy
Ko saiges b (Sl S3lis lagge gl sl o 9 azils |,
)3 9l fiien S e 5l (B0 Wl oe oday (ul o)l
2035 15 i iz 4 peie a5 il REG L o)k

A3 oo lid 03 5l Ay ©d 0,8 1 cie

4095

—Source

i —0.12mgRh
3583 H " —0.12 mg Rh + 20L Ag]

\’ —0.12 mg Rh + 50uL Agd
v

—0.24 mg Rh + 204L Ag
3071

2559

2048

(A0) oo S0l

1536

1024

512

0 i } {
173.93 29448 41521 53662  657.41  777.81 89848 1019.15 1139.82

(m) e Jsbo

0,8 )3 gl a9z L oad agd sl 5l 6,500 b :F SO

& 5 4o ¥

4t YU (6l b g ool plSa b o5 &3 5l i ol 5o
R6G-PMMA (s youly ok Sl olss byl 15b 5 o0t
ol 0B gl g3l Ab atine L85 JIE (cwyp 0590
G2 B 3 Gl )0 ohd QLI Gl cel oS
-R6G-PMMA .S 5 05,5 odslice (yuiored Sgub g0 digal
M odgdome ogs (S sToo]ob odgame o AGNPs
Ol 5hamooe a5 1) (655 lg5 S5 jsb 4 O+ EOTY
55k PMMA o ol> gleaiss clale 556sS el )y
Al A jelate a4 aiS e Wl g5 Ol 2l o ) A

ol ol 5o F5e polie S 5 sl o Vb CudS' b (55
Dgad oolaiul

&l el

(&) o> ‘QLA‘ ol oBidls (5,55 (semiils LY
pemled o0 ST

a3l o yiws BBWWW.OPSLIE colu yo a5 cul jlael glls (590 50 allie oy


http://opsi.ir/article-1-1501-fa.html

