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(V) Liquid Crystal Displays (LCDs)

(Y) Organic Light Emitting Diodes (OLEDs)

(*) Thin Film Transistor

(f) Radio Frequency ldentification (RFID) Antennas
(&) Electro analytical
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(%) Stabilizing agent
(v) Capping agent

(M) Reducing agent
(4) Precipitating agent



IYA¥ o b)w AR 8,92

(stbouigignw (g 41 Blw, (5l pgn 5 03kl 3,90 085 (g2 )39 Jumw ik () 1] (sowd W NiRR 9 (sOmad Ay pulld

6

*®
)

*®

~_=

®2 5
*
_fS Sf\_,@
e S *

&

~E

T ol as 2 VALY el

~

J

ol (b yra 43 (op¥5) 0058 Iyl 3 Sos 51 (lowd =Y S

o > 33 (892,55 solws

Oyl yeuiS Cilw «ly ¥e o TOPSONIC guol b 0lKtwd
ol 3)90 g B9y AS|y Cap g e e 2
Sl 5 a8 2al® GLL Sl e orman 05 odlisl (o] b )3
5oyl olSed ) ond aws sbedgl  (silealls
48,85 YO o &y Jol jb odiags Jaloee Aodlizul Hermle Z366
5 M g 0bd )5 Ladiges JI LL I A5 i 5l
Ode & ped )b sl g Mdosly gt JPUT L L cpdia
A8 gjlelia Gall g, bl A5 Fads il add> Ve

09037 9 S ), solsiws
b Sk b Sy - Liauly o @b oK
Ghasuie Ko 43 olaleds Analyticjena - Specord 210

Osxen g ploglh YO (JI ¥ g0l > o) slaoydgl
Fodlazal b ol @iy 9 @l gojlul (&S samlio sl
093l 3l oweed adodlaiw]l bl sl 9 S, @l
sl Shy b DLS jlasl 4 b e (Swled §)%
ojlul 38 5 oS awlie (gl Brookhaven - zet.pw32

Saedlaw O‘ &9 9 me)S

o) g basd
(0S¥ 3) oS Il Clilé 1 (omiy 9

Sgo slee I s ) el Il chld )y jshien
Sy = oS b (Y5l Clite (Sig Slado b o 4w
ol 50 BB Y Joges 13 o] slaases a5 wsas S gl

4e 9
lesd bl b Ghag cpl > odlatel 3)90 ans
dpgy e )y jobiteds b gl glgel S8
ol YO Sy sladod b dises Hles lanl oy wasS b
OS5 g & Gy e DA oY IV g e
VI R P PR VgV EY-5 1 PP S U VW A S ES N
A5 e o o g 00 3933l glore 4y Sl 0,8 Sad )30 s
0,8 (SlayeslS 4 g oad SSE o) Gl Sad ) cnk
Jslwe 5ol 3 5 4abl 3 395 e s i slosel 5
Jsloee J1 53 a5 5k 4 0)85 slagyg gl 3 (2yme )
slogn & 355 e I 58 05Y5 IS 5 el oaSly
) 3 o IN] Mol e bl 1) byl g s Sodp 0,8
a8 b Ggold Cod daddy Fro e 4 odel Cawd 4y Jole
N 38l bcdyS JLE e sl g VA
SasS slooyd wgold bylyd 5o Jslone 4 dpsl S psSl
sbol o g 008 i lajaddy oo 1 aml Sy pSul
O 9> Sgbie i oy 4 o] B g 0B lagy
0,8 O (MBS 5 (ywgn waas I (loaiSHlub sl
VUSS sle wy o) Sl g edge (Sl (30

A2 o i ool (50 0 1) eaiiS b 5 Slee ol
G5 dws dol Jolo cble yy p g ol Sl
595 b ol SppSsl) Lol ole 3l glite S slaro o b
iy 4 el el claclle g 50d 4 wsas asc] wlen
9 4 ld obb Sl g g (Gig Loy VIO 9 Ve e
gy cble g bS5 geil Cou ladisel (gjlupalls

A3 igme 35 Lol el

R = cole



IYA¥ o b)w AR 8,92

Yo
- e = Wi
Y. "", wiwWt@elopteoone
f ‘. ——— Wt
Y0 ,' \' - - Wt
‘.

ods
- - —
> >3 K
-
-
-~ -
§~
.
1
! ”
.ﬂ;'/ )
s
"
[
i
]

Yoo Yee  Fee Dee  Fer Yo Aee  Qee

(»e9l) Z9o Job

S9b> (SWigei (gl (530 = S i b (9031 (SRS Y fgd
‘_f')s Mo yd Y/b' 9 Y/’ . c\/a’ c\/' . lab‘ J-ol& U;b; dlbu]a.l.c

SFCB glroyd 5 48,55 plsl JolS psbody 0,85 (slao )33l
R P R B
GRS ) &S ol 35 yed 4 oS Yl Iy xesd w34
sy b g onts bl Jol sk 4 giluyluly 5o
VS eIl e Ol w5 e dgdie Sl

A (Byre (P9 doyd Ve

(et S 55T) L1 Joke e 5 g

Bged dw g O Ll Jolo clale )y olaiea
wlen by 4wl SjeSwl jl Solite 559 sladoyd b
5 ad ol (e - G i g a5 oLl (L (sladiges b
gy e (ghly (giged LS )3 e (Gaiged s oyl (sladons
Gl 00 BB Y Jbged j3 ((Fig oy Vo o) oSl
sl g sl gliasdie Sy gl donl SopsSl s
Al o Wodgl LSis pas g dbawS] gonmd ol &S
g Ve Ve bl Kges aw a5l 538 ey Sl Ll
Lo a3)S DLS (905l sl Koyl G39 doyd Yi0e
(Sig 2o VB b & (Y] Ao gty 0ad (Spme digei b g
@yt DLS (0]l (slbaonii b duglio 392 Ayl S psSel

i (ge3l yeds 3 55 ol 5l Gl o5 S5 len

Ry F = ole

o3l jcudad dd 5o 9 31y £9,8 oo

L

Gl
g
>

..

Yoo Yoo Fee Des  Fer  Yau Aee Qee

(Fogil) Z9o Job

SBiged (gl (Jpe = IS (P b (903l (Sl 2) laged
N0 9 Yoo o000 0 YO ‘x;Y) U;b; 39 Lglb..\v)b L

Dgui o 040 yioglh Fro — ¥ (gojl & (dhasuin Sy
IV )] sl Joloro 3 0,85 (slao )3gib jguis (gonimd lis
cale Sl dged b o dasie So ol 292
5 W imie 3l &S A5 lan Ll gy 0,85 (sloeydgl jielcuidye
Voo g o YO G casyy b sladiged culay
W Sy Cond 4 Sy ©as Gl oYl
Sy G ((Sig Moy VO & Y clale aliel boLl
odddlis Sy s  cdl cwlos Sy cdl g e
&35 GRSl S St Gl 5 losd ol il
5 9 PGS samlie platedy [V] wiloe bao)d ol
ool S sYs Gis ey Ve g Ve gl (sladised
s b odlitwl DLS jlaid] 4 b e (Selud 5,8
Y g Y USS ) sed 90 ol el ool o
ol o B
G Wses wwly Wl Y S l & 68 len
Alse gl AV Lawgio Jlad (gl (Y5 5l (3jg o> Ve
oY 5l Gie Mo VO gl W o ke opl &S Jbsys
038l @i o)y el ccawlon Sl iuli8l jegil V¥ o
603935 3wV il Sig Aoy Ve gl wses jd beoyd
OsY5 Ol Gl L S Jleps il pegl AD — W)
yoogil YEN Y00 (go39ax0 D (65 R ®is (Siadeyd VO &
I geS lbable g8l wdds > Ded e odd
bl Jos d9der Guw oM ML Ak e



IYA¥ o b)w AR 8,92

(stbouigignw (g 41 Blw, (5l g 5 83\t 3,90 0,85 (80395 juw

L

e VB Yoo 7 : :
o .' i 5
o | vo : |
b i |
3 |I : i : !
3 o ! K . : :
; I LS .
i :
Yo 5 vl | w : :
NG Deve : o Dovo
(yogiti) yhad (yogili) yhad
( O8Y5 (s o VO L (slaiges ) ( oY Sig doyd Voo b (slaiges )
0,5 031 $ g3 ro gl 3 o SR .
)Y ; CaldCaba ke 83 o3l s Slgld x5 SglB
‘l
£0
YY ¥
YE¥ V¥
YSY Voo 1% A Voo 05
Ya,¥ ay Y\
! v o8 AY
Y £ af
\ Y Yoo
¥ 0 Yoo W v
. .. YV . Voo
L YAY \ ) S / )

Fig =0 VB b laiges sp DLS (9ol gl - o ¥ S
(5ol YA F @ lawgio yhad) o5

il ed olgzdd &S WS 0> (e Jls (slaoyd o] I3
Ol @ bl Jole 395 & 0 plo 48l (lgie &l
ol pll (g8 Sl & (g I8 dn D4 o uw S
Sges Lol ] cand 4 (6555 @l Wb,y aulyd casldl b g
Sod> olaeyd ol 16 el Jele Sjg aoyd Ve gl
ol &S cwl pl g Ll a5 el jegl VYV
& dadiee o (Sl sl sleoyd ojlul wis blus
S gl &8 bl &Sl g e cdds
Sao8 slao,d (o3l 3l phe ol slaoyd ol gjer b
Olee J i (o5 Lol Jele (e (938 b il Cual Iyl
Cod 4 ool b olioyd phal Cawd b oo Nl o iy
h laoee PH o die olie J St b lacdale (3938l
D9 (alhord sl GiSTy (s Pl a9 03 (gl 4

o8¥5 lyls wiged gy DLS cyge5l gloasess — il _Y JSU5
(5ol )Y : bawgio phad) (59 oy Y v e

DLS zls « sl o, sbooydgl dg0 (sosimdjlis
Jole Clale b (gaiged S oo 30l JolS poboty 1) i 35
S yoglb WYX L ply Jowsio ylad sl Sisduod VO (sl
G039 (A diS ol isw p &S SIS @ g b &S
03181 @595 <)) 2 a8 IVY ¢« VY] 2)m5 oo sl il (slmo,d
Sl Gl @Bl 3 cwlord S e 5 oy
S ol Jole ol S G Gl b 85 sge 5 el
slapH & [2Sly baoce PH g duasl SiygSsl aps ol o
psl 5l opSole cuw pol cnl &5 WS (o Ty ST (sl
oM S ol gt & dgde pberd bl 1Sy
39 Mo Vre sy dised (slaeyd o3l .l 085 (glao D4l
Ay dged b duslde > oS 390 gl OF/F dgus jo sl Jole
oy ojlul & Ll Jole Sj5 doy VO b oY
Ol 2 0958 Caslanasly (iul38l jlaw by ol )Y gl

R = cole



yYa¥ o b)w AR 0,92 bb'}g‘w\.&w,‘og.}b&g}éw u‘ﬁ'ww%gw@_w
Yoo ¢
|
)
FRN
Yo
T I
(yogili) yhad
bl ol (59 00> Vo b diged
0y o}l s Slgld 25 Slgl
¥\ 5
¥F ¥
¥V b v
b5 A ¥s
NG Voo Yy
vy o¥ Ay
soN \o aa
Yeol¥ \ a4
YAYY \ Ve
YYAY ) Voo
N\ YeYs Voo -/

50l OF 15 1 bawgio Jhad) Ll Jole 39 Mo yd Y o+ b diges 510 DLS (49031 (sbasesi - AN 1Y S

29> 4 g 03l Juwle oS5 04k (slwe,d ol 4 )3
Syl Wl o pl s > g Wl 25 K,
Sl o Canddy () (glao)d g B S5 ploul > 4 Lo ydgil
S b gl g plesd Glal Jole clale S ) p
Jos D9 Al Olie Sl S placlale (58]
Ay 10l adbl 3 g 5,85 Aol B ojlul 4 (g liSdtun
o938l &S cwl b > cpl b dbul 6535 sleeyd
bie PH 32l couw ale oliee 5l Soie lachle
Jos Giarke g sed> )3 g 0ad il lapH & STy
i ok gl b gy 4 B pled ole

W Aaless LSis 0 o ydgils

Ry F = ole

chale g Gigheyd V0 clal Jole clale b diged cudy o

b By 485 A ged gty Fig Ao Vo r 8]

S 5 4
chle o ub aons @SS cpl odplnl Giagh (b )
o3l ) (2liwar Sl s wuld loj ) (ol 0aiS )L
I FeS pballe (g3l a5 gyb a4 )l aoydgil
o & Silolhl Jos B oo cuw ity i
B glS 5 sdes IS 4 oABoly) lao,dgl g ot plos

bl Juole Jlpo clale 5l jee cow 35 Aty (lie )



VAF ) o)lowd FF 095 aliosdgigns (pig) & Ul (Sl g )3 03lites] 390 0,85 500,390 sua dkd (32! (oowd (omiliaen 9 (sound &gyl

Yoo / : :
' : :
“ ; a
E R : :
| | i |
Oy B I
(2093U) ;a3
4 Lol Jole (Sjg 02 Ve e b iged h
)3 o3l S gl e gl
\YY Voo AV
Y5 WY aA
Yoy v ‘-
\_ FEA . Ve )
(2053l YY)V tlawsgio yhad) Lnl Jole 59 a0 yd Yoo U diged gl DLS 05l (gbrdomiis m 0 2V U0
Yoo ¢
|
Yo
3
n D+
Yo
M R - Do
/ (o5il) b /
4 Lol Jole (S59 20y YO L diges N
83 o3l 35 Sl S gl
DYV Yoo ¥\
63)) a\ 0%
SYA 5 YA
£9,\ Y. A\
VY . AN
YAN \ AN
YerA Y AY
YYAE A AD
Yob ¥a Yoo
\_ YAY/A . Voo )

(5ol YIYF tlawgio yhad) Lt Jole 39 00,0 YO U aiged 1y DLS g0l (glrasis - g =V JSW

4 R Y5 = (oole



IFAF ) 0,les ¥F 09 o3l juad 40 9 31y £9,8 o L

WY : o gyl £ IPAAN 2 el p b

[1] Ruiz P., Macanas J., Mufioz M., Muraviev D.N., Intermatrix Synthesis: Easy Technique
Permitting Preparation of Polymer-Stabilized Nanoparticles with Desired Composition and
Structure, Nanoscalereslett, 6: 343 (6pp) (2011).

[2] Zhanjiang Z., Jinpei L., Synthesis and Characterization of Silver Nanoparticles by a
Sonochemical Method, Rare Metal Materials and Engineering, 41(10): 1700-1705 (2012).

(W) VAT (V) el o (ouonbigeo 5 (oued dypuld oS0 i 2 00D C

[4] Lu J.P., Chen F.C., Lee Y.Z., Ring-Edged Bank Array Made by Inkjet Printing for Color Filters,
Display Technology 5: 162-165 (2009).

[5] Hebner T.R., Wu C.C., Marcy D., Lu M.H., Stum J.C., Ink-Jet Printing of Doped Polymers for
Organic Light Emitting Devices, Applied Physics Letters, 72: 519-521 (1998).

[6] Minemawari H., Yamada T., Matsui H., Tsutsumi J., Haas S., Chiba R., Kumai R., Hasegawa T.,
Inkjet Printing of Single-Crystal Films, Nature, 475: 364-367 (2011).

[7]Wang C.W., Yang M.H., Lee Y.Z., Cheng K., Hybrid Stacked RFID Antenna Coil Fabricated by
Ink Jet Printing of Catalyst with Self-Assembled Polyelectrolytes and Electroless Plating,
Imaging Science and Technology, 51: 452-455 (2007).

S35 038l yangin o g fepAl e 00l ale fplac] ol o)t (o ls bl (olacl wolils [A]

ol ol g cond dpuld (3908 ()S s APl aly ) S ) oslinl b bl

(VYY) YY-YF Y (Y) oo/

[9] Singh M., Haverinen H.M., Dhagat P., Jabbour G.E., Inkjet Printing Process and Its
Applications, Advanced Materials, 22: 673-685 (2010).

[10] Kamyshny A., Ben-Moshe M., Aviezer Sh., Magdassi Sh., Ink-Jet Printing of Metallic
Nanoparticles and Microemulsions, Macromolecular Rapid Communications, 26: 281-288
(2005).

[11] Kosmala A., Wright R., Zhang Q., Kirby P., Synthesis of Silver Nano Particles and Fabrication
of Aqueous Ag Inks for Inkjet Printing, Materials Chemistry and Physics: 1075-1080 (2011).
[12] Lee I., Han S. W., Kim K., Simultaneous Preparation of SERS-Active Metal Colloids and

Plates by Laser Ablation, Journal of Raman Spectroscopy, 32: 947-952 (2001).

[13] Bogle K. A., Dhole S.D., Bhoraskar V. N., Silver Nanoparticles: Synthesis and Size Control by
Electron Irradiation, Nanotechnology, 17: 3204-  (2006).

[14] Kim D., Jeong S., Moon J., Synthesis of Silver Nanoparticles Using the Polyol Process and the
Influence of Precursor Injection, Nanotechnology, 17: 4019-24 (2006).

R = (cole A


http://www.nanoscalereslett.com/content/6/1/343
http://www.nanoscalereslett.com/content/6/1/343
http://www.nanoscalereslett.com/content/6/1/343
http://www.nanoscalereslett.com/content/6/1/343
http://www.sciencedirect.com/science/article/pii/S1875537213600089
http://www.sciencedirect.com/science/article/pii/S1875537213600089
http://www.nsmsi.ir/article_6889_1202.html
http://www.nsmsi.ir/article_6889_1202.html
http://www.nsmsi.ir/article_6889_1202.html
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=4838802&url=http%3A%2F%2Fieeexplore.ieee.org%2Fiel5%2F9425%2F4810191%2F04838802.pdf%3Farnumber%3D4838802
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=4838802&url=http%3A%2F%2Fieeexplore.ieee.org%2Fiel5%2F9425%2F4810191%2F04838802.pdf%3Farnumber%3D4838802
http://scitation.aip.org/content/aip/journal/apl/72/5/10.1063/1.120807
http://scitation.aip.org/content/aip/journal/apl/72/5/10.1063/1.120807
http://www.nature.com/articles/nature10313
http://www.nature.com/articles/nature10313
http://www.imaging.org/IST/store/epub.cfm?abstrid=34809
http://www.imaging.org/IST/store/epub.cfm?abstrid=34809
http://www.imaging.org/IST/store/epub.cfm?abstrid=34809
http://www.nsmsi.ir/article_5550_1151.html
http://www.nsmsi.ir/article_5550_1151.html
http://www.nsmsi.ir/article_5550_1151.html
http://www.nsmsi.ir/article_5550_1151.html
http://onlinelibrary.wiley.com/doi/10.1002/adma.200901141/abstract
http://onlinelibrary.wiley.com/doi/10.1002/adma.200901141/abstract
http://onlinelibrary.wiley.com/doi/10.1002/marc.200400522/abstract
http://onlinelibrary.wiley.com/doi/10.1002/marc.200400522/abstract
http://onlinelibrary.wiley.com/doi/10.1002/marc.200400522/abstract
http://www.sciencedirect.com/science/article/pii/S0254058411004706
http://www.sciencedirect.com/science/article/pii/S0254058411004706
http://onlinelibrary.wiley.com/doi/10.1002/jrs.781/abstract
http://onlinelibrary.wiley.com/doi/10.1002/jrs.781/abstract
http://iopscience.iop.org/0957-4484/17/13/021
http://iopscience.iop.org/0957-4484/17/13/021
http://iopscience.iop.org/0957-4484/17/16/004
http://iopscience.iop.org/0957-4484/17/16/004

VAF ) o)lowd FF 0)95  (aliosdgigns (pig) & Ul (sl g )3 03lites] 390 0,85 500,390 s1a dkd (32! (oowd (omikiaen 9 (soumnd &g pald

[15] Zhu H.T., Zhang C.Y., Yin Y.Sh., Rapid Synthesis of Copper Nanoparticles by Sodium
Hypophosphite Reduction in Ethylene Glycol under Microwave Irradiation, Journal of Crystal
Growth, 722-728 (2004).

[16] Valodkar M., Madi Sh., Pal A., Thakore S., Synthesis and Anti Bacterial Activity of Cu, Ag
and Cu-Ag Alloy Nanoparticles: A Green Approach, Materials Research Bulletin, 384-389
(2011).

[17] Kora AJ., Beedu S.R., Jayaraman A., Size-Controlled Green Synthesis of Silver Nanoparticles
Mediated by Gum Ghatti(Anogeissus Latifolia) and Its Biological Activity, orgmedchemlett.:
2-17 (2012).

[18] Ziarati A., Safaei-Ghomi J., Rohani S., Sonochemically Synthesis of Pyrazolones Using
Reusable Catalyst Cul Nanoparticles that was Prepared by Sonication, Ultrasonics
Sonochemistry, 20: 1069-1075 (2013).

[19] Manoiu V.S., Aloman A., Abtaining Silver Nanoparticles by Sonochemical Method, U.P.B.
Sci. Bull., 72 (2010).

[20] Darroudi M., Khorsand Zak A., Muhamad M.R., Huang N.M., Hakimi M., Green Synthesis of
Colloidal Silver Nanoparticles by Sonochemical Method, Materials Letters, 66: 117-120 (2012).

[21] Tang X.F., Yang Z.G., Wang W.J., A Simple Way of Preparing High-Concentration and High-
Purity Nano Copper Colloid for Conductive Ink in Inkjet Printing Technology, Colloids and
Surfaces, A: Physicochem. Eng. Aspects, 360: 99-104 (2010).

[22] "ISO ISO/TS 27687:2008 Nanotechnologies - Terminology and Definitions for Nano Objects -
Nanoparticle, Nanofibre and Nanoplate™ (2008).

[23] "ASTM 2456-06 Standard Terminology Relating to Nanotechnology" (2012).

R = cole


http://www.sciencedirect.com/science/article/pii/S0022024804008164
http://www.sciencedirect.com/science/article/pii/S0022024804008164
http://www.sciencedirect.com/science/article/pii/S0022024804008164
http://www.sciencedirect.com/science/article/pii/S0025540810004757
http://www.sciencedirect.com/science/article/pii/S0025540810004757
http://www.sciencedirect.com/science/article/pii/S0025540810004757
http://www.sciencedirect.com/science/article/pii/S0025540810004757
http://www.orgmedchemlett.com/content/2/1/17/abstract
http://www.orgmedchemlett.com/content/2/1/17/abstract
http://www.orgmedchemlett.com/content/2/1/17/abstract
http://www.sciencedirect.com/science/article/pii/S1350417713000321
http://www.sciencedirect.com/science/article/pii/S1350417713000321
http://www.sciencedirect.com/science/article/pii/S1350417713000321
http://www.scientificbulletin.upb.ro/rev_docs/arhiva/full5224.pdf
http://www.scientificbulletin.upb.ro/rev_docs/arhiva/full5224.pdf
http://www.sciencedirect.com/science/article/pii/S0167577X11009116
http://www.sciencedirect.com/science/article/pii/S0167577X11009116
http://www.sciencedirect.com/science/article/pii/S0927775710001159
http://www.sciencedirect.com/science/article/pii/S0927775710001159
http://www.sciencedirect.com/science/article/pii/S0927775710001159
http://www.iso.org/iso/catalogue_detail?csnumber=44278
http://www.iso.org/iso/catalogue_detail?csnumber=44278
http://www.astm.org/Standards/E2456.htm

