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Fabrication of Cu-Ni core-shell nanoparticles by co-deposition
of RF-PECVD and RF-Sputtering

A. Gelali, Sh. Solymani and M. Elahi
Plasma Physics Research Center, Islamic Azad University, Tehran
T. Ghodselahi, H. Zahrabi, M. A. Vesaghi, M. Ahmadi Rad and A. Shafiekhani
School of Physics, Institute for Studies in Theoretical Physics and Mathematies, Tehran

A. Ahmadpourian
Islamic Azad University of khorramabad

Abstract

In this research we fabricated different Cu-Ni nanoparticles in order to investigate their catalytical, magnetic and sensitivity
of properties. Cu-Ni core—shell nanoparticles on carbon thin films were prepared by co-deposition of RF-sputtering and
RF-PECVD. Samples containing Cu nanoparticle were grown on carbon substrate in attendance acetylene and then Ni layers
with different thicknesses were grown over these Cu nanoparticles. Topography and atomic structure were investigated by
atomic force microscopy (AFM) and X-ray diffraction (XRD), respectively. XRD showed that Cu core nanocrystal and Ni
shell nanocrystal were formed on these films. Average particle size of Cu nanoparticles that was estimated by Scherre and
Wiliam-son formola were compared. AFM image had a good agreement with William-son results.

Keywords: Cu-Ni Nanoparticles;, RF-PECVD; AFM; XRD.

E-mail of corresponding author. Ali.gelali@gmail.com



(Y8 g pwdigas p ke « RF Sputtering s RF-PECVD 0ljen iy, b JSa- e 13 56 cotla O Ken 5 W 60

G Olsets 5 obss sl g O ealinal b dbadoes 0l
LES e 5 S L Y 1 L e VoL
Y0 1k sy Sl AN Llis 4 el 8L adaiss
oY Jos 503 sl GRF Olg 5 vy 5L Lo v/0¥O L
Ol 5 e aY S0 O UL sl 5y Sl
aids Yo 0les s s L ke /0RO Al L (Y e
o3l OLES ) ISKa s Slad Y dhise I pled A atla

el s

RF Power supply

W s ‘f,/
g2 l _D__\I:\

W atehing retivork

A 2

EL

Sl Y (s e sl ) JSS

Sl el L oY 5 sapnpee S A 5l d
DU ke #7100 adyl SLis 5 Sl X0 Ol Jlesl U 5 IS
Sy o Y Gy S8 ks N 5 gls Ol s
s 3l el U S5 5 e gls Y Calies Ll el
A3 S a4 nm HVYY nm 530> 5 % Alpha-step
5C Philips-XPERT "J.s) XRD U1 51 eslxel L
Sl s b S (Gl s oK) AFM

s ol e B S5 5 5 Mo S

oy mli
IS5 0k e 5a 51 B S 8 sove s ARM s
255 S ns e el edd el OIS Y IS s
Cb...’: eyl V.NJSLa as o Ol 1y ol gl ol
plad o3l bl Sl O by 5 b3l bws

4o e
3,5 o Doy G Db SU A 5 ey SlidoS
e sdaa sl a3 0T 5 S feuily 51 56 oS
b e T g andllas gie e 5[V ] Sy s
28 5 ekl sl 5l ol Y ws lajlle S5U «
2550 mbliie 5 (SO llas ol s a4 bl
0Pl a by e Dllae Sl gl [ Y]N 0l &35 4 55
0SS b Y aiss 2 NI S3U gl Y S5
soaY ok a4 el ) S ol el ) S
— e oS5 s Yo San [ Y] Y Ll
Setld slyls Ning Cu o5 15 550 b ksl S
LY TLE 5. Wl ¢l S Kaleab 5 esy fec
Wl s ol 5 SO ol s ol [P0
LH0] L5 o 4 sl cubs L5l laay
S e D3 U blite Cool 5l OIS e roeen
oL sl ol a ol Jlanl ke 4 (S35 e Slal o
ol S P )esed ealizal ( Slb s sl 035 SN Gais
S S s Lol 38 5 ladas ctle 53 0155 o LY

2 g eslatal [V]Sa 525

G5 Sy,
0 JSS o Gl ws —oaes OS S0l Gl
s 35 oS5 L RF-PECVD o&aws 51 0S5 2
ol oo st e eliad plad e Cadd 5 SLsas
03,5 O g Oisats 5 o0 G 50 3l e
55,80 53 ol abbios A a3lized 05 K5 5V g alaioes
5 S0 5 o5 5,250 2 o i sl L |
e S Sl e Sl VIO plad w (S 5 e S
5 e ST st 6 K5 55800 5 el Jane RF
VWIOF st ol 3 ] fte ey ahais 6 2 b
Jlosl Loy S 0 S5l Sppar S ol 5 K
Gl Y5 il e el Olass U o alols 355 e

@il ey w0 e 35S s Sk 5 aded



£ (QARTDAN ch... ey ‘a,l.c « RF Sputtering s RF-PECVD 0ljen (i, b JSi- s &3 g0 clo OKan 5 JWE

L6 IS s e Sl ssmse sl gla )8
RSNt

oy iy JSG Y @ by XRD il ¥ K
ol o303 OLAS alds 03 5 G Sl ey e Y (S5, el
S e Sl 50 s odis IS0 2 S shiles L
BB a5 VY 5 00 Fr gllss easdme 3 LT AST
OV asly 53 Ok &Y 55 U amen ol o)
Sy podid Az

e e 3 XRD la cib s g LGB sle ool
wasia b Sy s sl adds o 5 S IS s L
S day 4 553 e edys s Y8 L Fr ssdee 5 (1))
ol skl ¥ S s 0T sla Sy s bans 035 oS
w53 XRD b S a5 das e 0l ()Y S
St 5 e gl S Lol a3 F2 B Y sl e e
3 X5 B ¥ engdeee S (O)-F K sl e s O
23S Al e gl aids S SO Sl b s 4500
JSb el 0 ST s deuS1 5 S e g
s b e g0 3 F5 U P e s (S (-
5 IS sl S Ol S L s e SO
s I8 Ll sl

56 XRD T 51 Jols sle &7 oo 5 mhaw O
oS 53 Ll e el SIU S S5 6,08 el
$U o3Il oo gm0 acwlze gl sy SIS Sl o3Il Law st
03,5 eslinal pd gidlal Dby Lulsy 51 s D)3
1 amlis ARM pas L1 el s ) s

BCosb = % +2&Sin@ =0 gl 5 (V)b

D:0.9*/1
BCos@
Ja.wjlﬂ J)a:é g_,'.“JJS 4.38 )9 ¢B :7\, :D (Y))(\)J@UJ BE

s (V)akad,

L) akaly Sl o 8NS5 6 asls bl
P 5 e e 5 26SiN0 >, BCosO .,
oy 5335 wasi 1 s &ils 03100 5 55 S Ol e e S
XRD il ;s oais yaseioe Sy aw | s ls o310 (V)

W@M%)’\jw\g\x\.}éwyabbcjj
Fesl Voo loa Jas b ol Jels oY oS s

AL

(<) ()

2500~

2000~

|
|
|
|
|
|
[
15001,
L
|
1000
|
[

500*:

ol

o= — JHM“, i -

15

Topography [nm]

Number of events

)
S5 525 (@ 5 o (ol & Ly AFM sl ¥ S5
Ol e

S 385 636 T ke e X g 8y il )
5 R b L ) s eslinal byl 56 631l
Sl sl s OISl gl o 31 22850 X 5 U
X 5y Sl 3 bl Slased (Jloy S L wse S
S OLE g LS el ol Sl e SO el
U1 s 8 ST 1) €ses 01y o e Sy opl Cund g
Slas yesl e s b aY cubis Sl s o XRD
5 ol Wl ey cpl s A eslanad grazing i,
jb)mi_g&;)béa;.—):\ Q)\jl{XjJﬁui.gUQoJ
Qb Ve gl s iS5l Glag  wses OLbI i = L
23 edd O e e Jltle e g L AS e oS
)XRD 6&@0“: 4.3\)‘ atifw.:bcujayja )‘f‘ ¢J_z



(Y8 b wdigsy p ke « RF Sputtering s RF-PECVD Olejan 2, b IS s O3 56 cile O 1Kn HE gy

(V) 5 (Dadasly 53 3l eslizal § o 3 56 03101 Jga

2 Theta FWHM
(4r2) (0Lsly) D (nm)
V) adasl, AT C/ATYAGA
IO il s O/ AYAVES
10
VEN TS
Y
o (V) il EARPALY A7A1
é -
S Ao

LU Y e s asbe] e 3 56 els &Y
Gl S wes b s le OF (g, cilis gls s
LS| e Sl 56 LS5 OT gls Ky 5« XRD
oIL] LS A s &ged opl 3 K5 eS| 5 IS5 (s
S eslizal b XRD s 5l sdal s e 13 5L
O el oy Ll aslis O pllis 5 5,30 Ll

_X_.:;L d,ajs wL\.A Q‘)J _5"L’ AJ‘J;‘ wA}J LS‘J"

J‘JJJ.;} riwa:'.
Wlogons Cagd (g2 S 5 L Ely bt ColKen
,r_:;s‘f SL..

@L'.o
1. Y. Lei and W.K. Chim, Highly ordered arrays
of Metal/Semiconductor core-shell

nanoparticles with-tunable nanostructures and
photoluminescence, Journal of the American
Chemical Society, 127 (2005) 1487-1492.

2. S. Singh, S. Basu and S.K. Ghosh, Structure
and morphology of Cu/Ni film grown by
electrodeposition method: A study of neutron
reflectivity and AFM , Applied Surface Scince
255(2009)5910-5916.

3. S.M. Cherif, A. Layadi, J. Ben Youssef, C.
Nacereddine and Y. Roussigne, Study of the
magnetic properties of Ni/Cu and Ni/glass thin
films Physica B ,Condensed Matter 387(2007)
281-286.

4. H.C. Barshilia and K.S. Rajam,
Characterization of Cu/Ni multilayer coatings
by  nanoindentation and  atomic  force
microscopy,.Surface and Coatings Technology
155(2002)195-202.

o dsl S (YD) ey s &S s 03 el ol

SOW PNV R PRE R R RGN
AFM 55 b G35 daly 55 5l Jol s alis |
oS Sl damOsald s daly oS gl b esils

RG] 03 g J.'z' WLA Q\)J O)‘v\)‘ Ja.wji.o

ant-
L 1 -
2 &
[ 5 g & 5
s o= ¥ =
T anf h g 2
-3 AT b Lt o
= El-:.\.l"- l.'.-l'_l',;_-"I e g T R i e P Ill.ll.""""':" R o
— -
E A
= 40 g E .
e g
il | I3
bt s Y TR T
e bl Pty T 4 'I-':"”""-I'"II|'-|"'I.-"_.- P g
0
i I i i
il 4l [ =]
2 Theta (degree)
(Sl a3 Vo) SO L e Y (XRD il Y S
Thats P s AL
— il 5 L e ——
- — Ml 4 1% ///”_-___ 'l—._,_\_‘_\..
o XA 11k " T, T
d — LB 17 . ._..l"l' k A Pas I-.-\--\_
= v e =i
A .__'\____,.."___ — e —
S — —
=
2 Thats |degres|
(@
24
: 2 Theka FiHd Culkit]
. - 0111y 8337  L.55
| MiIL1L} jl-'l ?E 1 "': - {‘ = i HLLLy
- [ tulm 22 k.3 4 .___{-'_ i B
£ o \‘:.?—J-L“’--x
E e e
| B e e

; R PP S ¥
2 Thats |degraa)

(&)

:-H-.-'I:.i.;--|
(<
WY () a3 ¥2 B Fr gessdos 53 XRD b F S5
WY () 5l adds S S5 gy b e Y () (e

(sl aids ey IS5 b b e



£y (QARTDAN Ch“ kg ﬂ’ﬁ'\" < RF Sputtering y RF-PECVD Obojen i, b Ko o O3 $6 cle 01, Ken 5 SIS

5. A. Tokarz, T. Fraczek, Z. Balaga and
Z. Nitkiewicz, Reviews on Advansed Materials
Sciense, 15(2007)247-252.

6. M.H. Sousa and F. A. Tourinho, New electric
double-layered magnetic fluids based on
copper, Nickel, and Zinc ferrite nanostructures,
The Journal of Physical Chemistry B,
105(2001)1168-1175.

7. S. Singh, S. Basu and S. K. Ghosh, Structure
and morphology of Cu/Ni film grown by
electrodeposition method: A study of neutron
reflectivity and AFM, Applied Surface Science,
255 (2009) 5910-5916.



