YA B YAY dmio 510 Ll ipgs 5yl pylez 5 Conns Jlo Y

9y — oo <y B3Il madUl o (Sl (g sl b Shg p e b sloo

ToolySlo pabie *'o0lj LB wos! g 05 Coxs

Oliels (yliols 4l pale olTiils oSG 56 09,5 )
Ol i yleols by pole olLiils ¢ ponsi 09,5 - 1
AYIEIY . ol adens ATV S e il o)

o angi Fer C g Fev Yoo

3 M)b 9 g.s‘,......u sole g U’“"5) L Cuo'52n0'5F6204 g.s‘)o 9.:[.: Ry U)‘ 3 o..\.»S.'>

L beaigas g )lsbe ol Wal quyp Erwgd kel 9 X g3y )00 (iln by, & baises g LSl sla Sy
FT-IR slaca b | a5 el oalBb 56 jpa> o oaSo LSle LSS 5 guals Fullprof )|38ls 5 s X'Pert |158ls 5 51 oolail
loo jo sl dges slp |y Jlaie o eS coad apwle glasils sl )l g S5l Jawgio (gojlail polie el ous ol

o Sy b sdigad iline LaiSTy Layl i 1o ol 050l i sl eolainl b js ledised (5,le8 (65,50 B Lol Las Y- °C
A2 oo s 5SS oS ek gojlail o s B g S eSTeie ioluST gl |y s B o Sloe s Vo0 OC sleo o

. C2H6 «CO ‘-).MJM !M[ﬁ'b}i&' o0 L;lmu.;f yf’&ﬂ)_w“ w)ﬁ :‘5..\.3.15 ‘_gbejlg

3 om O Gl 5 wed ebliin S bty o
O 5 3Lk Lyl S Sheslinul LI, oyl o 2STy bk
ol )18 o Lgs colaiwl 890 6,95JULS codled yals cws
Cuj s Se Slanle alihl b aS caul sud sunlie |5
GRIB Olsn g O ol e s s LS T S
slaojlasl o LS o d s 6l omen V0] Wb o
CO, 4 CO Lo (5,55L1 STy ,o0 F-V e nm calizee
Sldgik aS del Cews 4 azel cpl g 28,5 18 soliiwl 8,90
sla Sy 9 S oy Fhe ghw gl S o)
Sns V] S 5 o Pl sn gz slblS
woon ), €Oy a4 CO hus ;5 b ooy glyl onbls
shls (CuFesOp) o oy a5 Kol ol 5 &o,8

LIV [ PRV SR WS Sy B
4 CO Jass wo)s nytin (opn il 50 Orizes

— -
oo > b eaalin Toy T T ool 4 es S (15l

doddo

Sy o @ Jupel Cop LS 6U Gl gl e
9 olKeegn Sl ol Glagh Egdge 4 pamie
Jl o cal $b sy5ld sanae; o laeils
A 51 s oS sn [AT][B]0, oges Jsop sl
B g Zn Ni Mn Cu ssle od,b 95 5508 slacyesls
wisle sl Shy I8V el Feo sdban e
5 Lol 4 il slacy 3 (adBS 5 (pnboline (S 250l
2 V] el aly Sl B 94 ookl o o] ajo
¢ 5> (CupZnFe04) g9, — o o8 SIS ol 0g,5 oyl
~Cayd b anslie )0 a8 aijls Cowal s p 5 gunbline Slse
Sing DAL wls i oo 5 (Ks Ll sla
comebliae la)ld) 4 4l (g9, e Zoyd DS L
5 CU Jgo Cod 4 D0l 4 655 b S 5 (S
Dival col aly colo (e, 9 Zn

Sl () (659500 sladan lp bewd S50 65y

ah_gh1359@yahoo.com : i 2SI Gy #AATYYOTYOYIY : plod  +AATYYOYYOYIY 1000 ¢ Jofun oty g%



Olnl owlids G g (ool oy almo

oal3Sde ‘oal)"slé (5> YaA

Goobe iy b o Sas SLlS A2 TC 6,5 s g4l
@ Ol goole g ISl o cpl 50 w09 ool Wl iew
)QQKI&&)Q5M65LMMM@°MTWQ
do Soe 4y oSl goje5 o Fee Cgfer Yoo slales
W Cil T s el

gl ) esliiul b XRD) ool 550 (315 slagSl
» Cu-Kao b b Advanced D8 Jow Bruker AXS
kV) Cu-Kot pocn s jozma YO = Yo—=A 7 laggly (g0 5inS
o USs 2ld Lo VOF Y A zgesh b (FO mA 4 Y-
Giows 5 oolaiwl LXRD (g4, ledbl o s 561 sleo
<8 S 18wy 0,90 Fullprof \dle s o X'pert s,
oS5k o3Il (ke sarmline 5 LSl (o) jslaieay
a0 b eolatwl (H-W) 815 0l g j0d bg, g0 3
O s Ghemslne b XRD g,y 51 oolical b (Sig s
o Trap e Sl Ghey & 9 rv [ Ie sl
Jaw Analytikjena ;) solizw! b baigas UV-Vis Gly s
YeolVeenmm zooJsb oS o Specrod 205
bosr S 6Pl SE pslie syl ln b S el
s 3 sl (M0) oy (@ID) Joges o> idu
A oolaul

RXT Joo yoll 58 s FT-IR | badigos ¢ yess b cinclo

Lo Ve JLad b (KBr) spep el olyen 4 SI laie
D At o
Olsieds Tgn 5l oad 4y (sloygsbls (g3l jslatens
o> S )3 9351 00l (il S L olen ournS]
maiged Bl (Shag (s Sl st o0 ooliin] Lasie
Peak simple 3 TGF'-GC sl ,l33la 5 (GC-2000 3 o
oolainl (ouls o slaj5 Jloged ) mlaw dculs 1))
@ lod dw o 0 oabans Hog 95 gilweslel gl o
Oigs Ve Llad 0 TR jle o8 eolatwl b g adl Ve Sow
Sl slawd) e eV e goslail yo alRaslesl SUI s,
5951 58 @9 mebaS Gl m ad el (gl a2ly o
S 835 3 55551y e 3 W3S oLy o cm/min
iy Sy oad sl LB enUls e S e Yoo Jeld

1- Teif Gostar Faraz

Cdiges LCuyZn,Fe,04 09,5
e 9 glasl mblise oy i s CugsZngsFe, 04
Sldgl csle o [V lA] s S S5
Syel ojlailaS al sglre CugsZngsFe Oy

oS 5

Sale gy 4 Sad 4 gk slal g wlibesu,
ondBlS Gla s mls Jlie gl D] sl
(e s, 4 odd ags CugsZngsFeO4 ol,346
apsee olis bl sl o ln 1y e a0y cn it
D]
Seldle s jlibiul glahs) 4 G3ST G9ym e a2
~o DIV] Sl cn V-] 5099,50e Gl L3, 4
Smlogs Ji- e DAL Sl anls VY] gn,
el sl el YU slos o eyl oads adgs . g [0)]
plxl saal> S asSly &b ) slaST 2o b Sdgil
S by &5k (GBS Gloo )5 sl a5 o 958 0
Fosegn ol 5o el Sl oolagtin b (Sla)S wl)
cole Glp Ol eolein b,
3 oy Jdo 4 aS el sad eolaiwl CugsZng sFerOy4
OBl T, i8>e8 wils 55 o3lail b 51,3450 adgi ¢l sleo

oslogion P9y 4 badiges o 5l G S5l (o0 Yy

s gl

Sl Sl Shy » le 5o coy sl bl
2 )F wnlyS 8 gy 350 il (U5 (Sl

gy 9 olge
oolo i g, 5l CupsZngsFe,Oy &1,5 66 cxle slp
ool Sl el ol adsl dlge s solizal & 2o
s (Zn(NO;3),.4H,0) sy, <l (Fe(NO3)3.9 H,0)
s ol (Cu(NO3).3H,0) o Ol s
sk Ol 5o i 1y plaS e s il 255 sl
ol 3l om ! cass a4 balps Jode b o5 =
Sl g ead g (atie (Jye Cand b Sy yian]
Se gl 0l AL ol s Jole 43 5 05,5 > Slaie
Jolwe ol )3 99,000 5 @ [ gks] (s Jole lgica
V) S oSG el b plp Sl sbags Joe ggee
aliwg 4 GBI gloo ;0 4880 YO S 4 Juol> Jalore ]
J5 5 0sd Jo Sl b 0 035 oo gurblite (pen S
Y ooow 4 Jobs J5 ol cass a4 (K sloged Slas



Y44 s Sl g (Sel (g Bl Gla SRy p el sles S

\Y"\& )LQ{ cY O)Lmi: ‘Yf JJ..?'

sylalinl Glac,l5 8 sadcnd polie b a5 WS oo awb
b all o)l Slgsen VE-YTAQ -0 les & JCPDS'
LX gn ln Gl (omyn jl oo el e
odal Cowds (v 1,V US) Fullprof 3381e 5 51 solaiul
X g il ball cud des (al3dl b rimen ool
b o aSils Ll ouds S oyl sl 9 i badiged
S barye ald 0 Sosad 09l ge oy baaiged (il
50 0l ol S0 sl iegh plad jo a5 Cuol (VYY) (gaman
o 3l s oxSe Sl Sl shls slaca b (sl YL
o

o3l eSile 51 oliiul b a5 glawglie 5 el o
90 3l edwlewwsas CugsZngsFe,0y o1, ¢l oS ,sh
(Shy 99 ) el oad (B)F Sl e g 00 e,
-als (FWHM) saicion chas 4o Jo5 slge) P polio
Loy Cay gy 5l sdelcwsa s 51 0 4 (L3l sl
Oezed Silodd jasine  Fullprof asly 5 solawl
((hkl) oo (a3l b jglme Slmto o (salold) djpy polie
A= VOF-F A L, 2d puysing =1 S, ol |
Ll 00 dwlre

b Jged 5l eolial b S ol (o3l
EA
e = = 3, p)

4 dlg ?(];ggiﬂ‘ g;"\“"u*’f sdolas 45 0l sawle
5 el sl B o) jo o o plis |y Sysb (g0l
60)".\5‘ DAY L ﬁ‘ﬁ S b K O Jo 5q, oads
Sy saasl3 0 5 oS 35 myodsb A = VDT F A o5 sl
Q‘)‘Sﬁju 6‘)‘3 ) «.}i“‘ 9y o ATl sleals RPN
Sek ojlul gdwle ¥ s el CugsZng sFe;Oy

ol 53 amsge Slai 1y )p8 gy 4 Fre O las diged
X 5V Bt o (¥ y9220) €OSO polia o (2,
oad ¥ USS 0 oS aSils cnl i b S gl
bal, D) S)sbojlaldrosls o> 53l cod gl o
“o3luil pals e o ald gligy (il be, ol o RS o

Sl Sl 6

4- Joint Committee Powder Diffraction Standard

5T S e e 0)sS 09y &ly STy 0 Sl
S 28,5 8j50 GC a3 3,5 5 65 4ged b DY gaxe
Lglie s 230 5T (il s 51 5 STy slasls
5 303 OC & 56T gl 55065 55, 51 ses 5l o 658
o5l e &S Seo ol 4 .08 ,F plxil Gl glales o
Je 59551 ol JolS a1 0,5 (slos ey 4l o
JolS 2Lt sla 28Ty by oo 2alsil (CoHy) o1 5 CO
L35 Dyge pi Joe plo 5935156 sl
CO+1720,— CO; QD)
CHs;+ 7/20,— 2 CO, + 3 H,O M
s sslinul 38 3T sles,S 5l Waossls oLl ol
351 egn L cnl e eslimul 5y5e LT s
Sl mlio oS ,5 GC-2000 Jos o35 Sl Fsiles S
5 s Jold olKiws ol s sslitul bl 4 jgxe
Porapack- <o 5B L ool 5 e ¥ Job a0 o35 S5 o8
23 g i a5 cewl Jlooes (gyenly laals a5 ol O
TFID g5 3) osliiul 3,50 ) lS5T 058 plosl )T (5, b3
S g yad alolid sl FLubis ol aSle T 51 el osgy
bl 55506 51 €O, 5 CO g5 slolis gl woesla
Sl a1, COy 5 CO XR-C 1o 45501 ol s ool
130 500 ol 9,00 15 L la Ty ol S oo oo
O (579,> 9 b ool Jol> 5B plgreds (9 e 518
slalad oaS oagds jLo)SAl b e 5 Uk 3)ls
s gloles

B s as sl s culale
OieleST Lo (2381 Ll gloo 51 61 g 02 )S apnSlgie
5 eslizal b (CoHg) o1 5 CO o 56551 slayls Jols
B oy 2 Y guama 5L
Gele (Shy owyp
Alr sl jl ladiges g b5l Gl Sy o) ln
Qi oolaul b g bSle glo gy ol ool X g5
Jol Sl LSS @ 4w 0 sl X'pert s s
) el 5l jpam g Fd-3m olas 095 L (oaSe

2- Methanizer
3- Flammable Ionization Detector



ol ol SIS g sl sl aloea 0313 SLe conl; I8 g Y.

I

[¥]

(=

c -
o)

T = 600

Yobs

= Ycalc

— Yobs-Ycale
Bragg position

Intensity (arb. units)

2 - Theta (degree)
alre il o8 a3 Bl 658 @ bgyje g5 slacols daalats it slales 15 (59) e S X 5 Al oS Y U8
a by o iimio (ot oyl A3 o i | Watiged (gl Fd-3m Lis 05,5 |y oxSo slylisls ST,y glaals (S sogae bghs was
el 0 dnlma 5 00 o Uil (glagSIl s LSS

[ ]
y = 0.0028*X *
R? =0.23951 *
0/9 4
% .
[=]
@) "
0/8 4 .
126 128 130 132

1/B

o gy oo € sles 4 o sl digas o5 sl o3l dnslins ¥ S



Y s ey (Sel gl la Sy 2 SSush sles

\Y"\& )L@r) ‘Y O)Lo.»:: ‘vf JJ?

Lol 03wl Y Jj..\? »a L;‘di..w )...A‘)L: 9 Iyy. | Iss.

Hn sle b by falS poodle ciy s I
~aSh G55 Kee 28IS i 53 5 Sl oojlail 38D
iy oty o 4 el e S o
Cewddy S el sojlal gl oo (e g A ol 1alS)
Blas 1y el 55 by, 51 5E8s ;iS5 palls by, 4 el
e JSuoE il b3 a by, cnl po end ln
e VL (sles )3 oad Sl sladiges 5ok (Sls
Shodel Cesay polie 5 58,5 Sl plle gy a4 ens
b 8555, Sl Somly los 5o oud ol sladiges
oS abaly Syok ojlal by peiitee salal, a8 by
Gial3l 310 (sl oozl (Kol talsil Lxtyl o s
D595 e Rl (A6 Wil e cuil sles
P> 4 gl Sod S5 SIS 0590 5o adly (glaSl
a Seoy Ll o gbgiagly o LSS case SHn
S oo laws

“op Sl 53 G 551 B Sl sl 5yl
—cita 5 A g ez ol g 5 oaiS Jlisl Fe' s
Ot o @3 WS L anlie )0 b 09y o0 il B grg
o Az )3 g b el gl A4S Slse jo Candy g0
ojlail jiin Lals b oeplplo VY] 0gs (Sigly alsél
ooyt (Sgly Jaled cnl ihan (B8 il g )3

3 b @i 5l Sosk ol e sl 530 Jae 2
ol Gl 0 Jae,d a5 09,00 HUaml oS oo colaul
il e yegli Vo5l 85 slaS sk

5 it 51 (D) S sk geolail 5 @) (3,59, Sl
odal Cews & (H-W) ;Slg-yalls g, 5 eoliwl b diy
IV ] ses oo @511, 5 cois H-W g, ool
Bir = BBy + BE )
(38 5 ) sadlse Sl o le i 5 4 fig 5 fiL oS

b 8,59, 5 Sysk ol H-W g 50
VY] Wloass ools my8 (owglS 3 (onihyy) @ilgs 5l ooliul
il 25 ©yg0ts H-W by, sl oads Ll a8
Brialdn)? =01 fD}(ﬁ??k!.fﬂ:;klz}—i_ (/2)7 ©
5° ey = 25MMBfA 5 By = Braa€056/A 1 55 o5
w2 Vg Brpg /i) Joges pusy hoy ol
Al o nss & by D) (Bua/dig
5 Cado oo b Cunly bz SOY S (g9, 00l aztiee
CupsZngsFe;04 slp &S cusl oo 2 Toce 5 ese
Al oals Hlas VO SE o Fe- C sles ;o ouls Cousl
5 b Bl e 535 oals 5l (D) Soek el
el ol s a4y o 51 oy gdiin ) 5l 23,59 S

il g 0 By 9 edd b S sl (gojll

Cnnnsd 5)5‘9—)le.® wﬁ) 4O IR 4.A.~JL7LA uu.’;ﬁjio.ﬁ 5)5‘9

y =7.76121E-6 + 0.00506 * x
R =0.99976
0/0002 -
[ |
—
.)c_'
-
|
=
> 0/0001
=
|
(<o)
o
0/0000

T
0/01

T L T
0/03 0/04

Bukr*/ dpia*?)

CHAW gy as Fre € olos yo oad cou il stiges o sl g0l gaaslne ¥ S



Olnl owlids G g (ool oy almo

oal3Sde ‘oal)"slé (5> Y.y

b oS ol (Spsh (IR (aole S (b osias ) anl
el ol o (Sl s 9 29,59, S
TEM §SEM ; slas
Voo'C oo jo (5wl cunblS TEM 5 SEM ,olas
ol SEM pear Wil sai eols las FSE o
s el il oo e o] sl a5 ses e
) ol yanay 1 3 JblS cudled il

Sl eS @) ol b 5 lils gl JoSis TEM g
ol ol oslasl mser Jloged ams s las Ty yiegil Voo
G R ) B S N e e ]
as b b ol o5l muss il 5l ool by e JblS

iJloy 0,5

1 1 2 d f)
P(d) = expy — In
@ dog\az 263 (dTEMJ

ol 5l el Cawods 0,3 ol Lol Cawsds el Yoo jlade
S el Sl B 3 el slaasls S 255 o,
5 895 Sypean) Sl Gl sla Sl (LU Wy o

Erw 98 Gub (w2
polde ol oals ools Las O S )0 Wadiges F g8 b
ol 0051 ¥ Jgaz ;o badigad (sl &g p Slogi lave
09y 9 slrie (xS Jipl 09,8 (g5l 4 4z g L il
42l Vr 5 Uy ¢ Uy D) 5l (Sanled 4 g9 l5 ez &b

sl

o (SSg)ly (Rl LS sl A5 p Lo izren

sl pals 0 B g A sl o lageslS w56k
3)8 58t Sl sl (5mST Gl el 5 sl
ol 4 Zn " slanyg S JU e 4 [YOLYF]
P alyFe’ Glag 4 ,lid axis 5 9 B gmscin sl
sl & il Juxl 5 B gzgcdie sl
@bt slacaglsl By (So)ly mlBl A wzolex
S gl LFE Glagyg a5 bul 51 [Y0] 558 oo 4
o srsoie sbelfile (T A ey
i o 0nS o Jal |, (AT A) Zn® 255 b bes
sl (Kgyly saz s Gl s 4 slased jll als
S 10lS (S slagb)liF plo eizen [] 55
Gl s T O glos o il iges Tov. [ s

o Gl g Voo € slos jo s5u 5k diged cpl (So)lg

oilS s £ c sles jo 5wl wged Iyy. [ Iys.
Sybee T C sl 2 Sk Aged 4 Cuns (gl
3 e sl b a5 culs axg Wb YT
Ivsl cal wmsler ool ol 43 ass s
o Syge GBS Gl ) Jgor slaosls onlplo
Siasls iall Fe e C b Lo Siliil b a5 aims e olis
B Lo ial38l b aslsl jo 068 oo (slaSils yial )y yialS o
=5 S S5y 5 (Sigly iz Gl gz b Fee C
o> A 9B sl a4 cs s 4 Zn s Fe' slacys
9 Oloyed S anlp 5l (AU Wlgioe &5 Wb SRalS
45 25 At lysee YU cow 51 VPl wib B 5 4 oS>

adigel b cojlil 5 o il oSl Y Jgus

o ok o5l
b Les .
(e3l)
S CO)
Dy, Dy.y
Q Yoo VO,0) VE2F
V)
&
[§ ¥ OVY V4,
S = AAY Y

G5 9,50 I a aSis eal
vro [ Lys.
. A
e\ ¢
A/ . Y‘ * //\; /\/Y . A
8,0V V5 AV
\C/&\" M /QV /\/\C . \C



Yoy

el g Sl eyl sl Shag il gles il

\Y"\& )Ler) ‘Y O)Lo..»i: ‘Yf Jl?

EHT = 20.00 k¥ WD = 13 mm

T Counts

Signal A = QBSD Date :22 Jun 2015
Photo No. = 2277 Time :13:28:31

5 10 15

15
Particle Size (nm)

35

Yo C sles jo (Bl aiges sl ol Lol ol el 4 13 Jlo 5 o )8 20555 () s TEM (0) 3 SEM () jglas ¥ sl

08V yqy
T=¢.
—_ L~y
X
-~ | T1=r.
3 e
=
=
=
E YFY
=
£
—
T=r..
L~
2000 1600 1200 800 400

Wave number (cm!)

Loiged & g 8 (b 55U O S




Olnl owlids G g (ool oy almo

oslySe cooly 3¢5 05 yef

odiges £ g8 (Slag slade polie ¥ Jgu

Aigad Leo Looels
N °C v, Uy (U
S}
L{E Yo oY e Y55
S N foo Yro
S 5. DY vay YEs

DIV sgi e ools cas pmgouin oKl Fe''-0™

Oil58l goaumoylid Les aolidl b owlas cpl ol olsal

ROWD 2R RV

Sl (S s

Sl BS 0od slp celie laylnl 51 (S (Sl Gdx
polae 3l oolatnl b by diged (5,90 SIS .l (Sl olge
oy St g gl slile b 5l (4) elalye
olid gl e g (O) alasly 5l eolanul b (@) ol yo
potions BE L slablu jos (61 (F) Sl gadasl, o Q—\
R oM ey (G b3 e b (5 9 peiieee €9
VAL 0T o s (699,% 9399 (555] o

a =2.303 A—
! ®

(ahv) =4 (hv-E,) &

A woliul 0,90 Joho calies Jolao =V cm o] jo &S
Cawddy Sl lilps b (gg, 5l a5 el liljo
b 5l eslimal b ol 53558 (5isd 551 Ao g e
(s |, 8 S8) (D) o 3 (@ID)" JJoges a2
g Fee Yoo
ol Cewsa VA @V g VYY) PO polis s g ay e C

lalos o cal oyl ladiges (5l SIS

);.)Lm (5)"5 o)‘..\.:‘ (_g‘)) sS5L: U’"’5) 5o Uas u‘fuo ]
Sabas a0 el s bage ol 5, Gl
Ol s @ldgl gojlail malS Sl el a8 3 LS
] 609...3155 o )J‘ u_ia k))‘ aS Cewl ouls 6)19.: 1AW
-0 3L S ek JSls slans! slass oS ek (so5lasl mals L
59 )lg b 555U dasl 5 JBs hals 4y jomie a5 g
5l ol g cud,b ol leg ping 85 alold cel ames
Yl B o 609...3195 ol s_i: ).:‘ k)"‘ ‘5}‘*‘6" o~

s &asly (ol @98 le a a5 3185 Lo
aSed Sleedl )l atnly (o0)loz st 9 (2ol
dulus 0,008 o Uy 4 OV em’” 399> Uy sladolus .ol
iy A ol gl oLkl 4y analy YAY-YAY cm
IVl Wl 3 wmsciin 5 wg ks oKl g0 o
@ ataly YAO-YYR om go,inS 50 Uy dolin peges
5 Zete ol (b g0 b slagn il
WSt b)) Qb ol 5o el 5enS] laolSl>
b IV cald Yo oA em” saley 08 s s
ool (9ol im0 i 5 4 Vr 5 Dy Dy sl s 92>
5 69l bdigas ¢ ywg,d il o YO cm' g Fee D5
o oamlice polie Cewladiges Jrewl JLSle LS
Frsl JBSLe s (595 e Su B 610 Dy 5 Uy el
ot DN g ol el sas uul s s aVle o eSe
ol CeneSig ly Gl 51 S s 90 ol S S
3 oo oolatal KBr Syl sbeailge ,o YA- cm™ s Uy
o lis 4 i el med ol ool ley (g S ol
b o wil base 6,0 sl o albl gas
el 0z samlie sl Cawdy F g,
Les Lialydl b (Sg)ly ialidl e bislo s 5l ooliul b
slaryg e ol )l 4y aisly Uy aele (o158l Lo wilgs o
@ aly Uy webey (ol5 5 a2 ke dSilr o ool
Ivel sl gogcwn ol ,o ool slags sl ibs)|
gy Job b 2 9,8 sladsluy Ol pois a5 coils az g wly
5 250 2 s 3l a8 olule )l (S ala,
5 B rsiie sbollly 4 e sSasS Fe'l
sollr slasil Jsb U osdoe w4 az9)lex
ool s Gl cuiga A sz s B s
Sl prz i 4 Y00 e gal iy el gl il
Loz lg LSas a4 aS ol ataly LTSRN Kl



Yoo s ey (Sel gl la Sy 2 SSush sles

\Y"\& )LQ_) cY O)LQ-&:J ‘Yf ».\l?

pY sloles a5 04l (o cdwlin ) Jaux sla ools
bS] ol Sglite 1 g o S anSTore (ialuST (ol
e bl Oglite Wl g0 ST 53 oo SaraSlaie 5 o]
Sgdise dnli 55 %03 gl 5 wlie yo gleol iz 05l
Sleogas  ulil a5 cwl sas 35 [veval

9 Nz 9 s 5l omb lales jo 95U 6y elS
59 550 G 3l 595l e )3 ST e s3ledl]
S meSlgie GiglaST Al 10 00liS (sl g o 555l

Ival 595 o Ggmmeo

G, fvel oo ly Cupnde;Oy ol \3 b 5)les SIS
DAl Wlos s 5 15 Y Y€V

oG (S (o)
cbize slabes o CupsZngsFe;0p slo g3 lblS o Slee

5V Gl Ss )0 i gay b1 g oS anSTeie 2uluST ol
o, Sles Qgﬂﬂ @lu (Omized ol oad oole las A
Aoy e g B N iullST ol ey BT ol JBS

Ll 00l A ¥ J5~)~> L C2H6 9 CcoO

(ahv)*(eV/em)’

I:g—l 45

hv (eV)

Lodiges (D) o  (@HD)" Joges o 2du by § S5

—=—T=200
1009 0 1400
1 —A—T=600
80 -

60 -
40 +

20 +

CO Conversion (%)

y T T
40 80 120

I " I )
200 240 280

Reaction Temperature ("C)

C02 AJCO JJA.Q 6‘)" iz LngLob BN [ m)b Cu0.5Z}’10.5F€204 LSL‘Z’)SJ‘JUE o)S.l.o.c (ST \4 J.i&



Olnl owlids G g (ool oy almo

oal3Sde ‘oal)"slé (5> Y.y

—=—T=200
100 o 1=400
1—2— T=600

C,Hg Conversion (%)
=2 £ £ 2

-
L

1 I
100 200

1 1
300 400

Reaction Temperature (°C)

_C2H6 u,«;LM..S‘ 6‘,» iz LgLasLob B ol m)b Cu0.5Zn0.5F6204 LgLQ)BJ,JUlS O)SJ.Q.C A.M..JLB.A A ‘J&.w

_C2H6 9 co w.sl.ws‘ Lg‘).g iz 6‘425‘.@& B Cu045ZI1045F€204 LSLQ)S]‘JL’K Q)ﬁo.c GL..: Y Js-\’

2S5y cloo STy cloo
S Sy oSy s
L COCC) C,He(CO)
S
D: cO) AR AR AR AR 78 /4.
&
o Y. q VY- YO N TFa FYV
=
N £ \Y 100 \SY YAD YVS FEO
<
S 5 YA Y.t Y.y YaA f\F fOV

oalS el oo yialdl codal Cawoas s 51 solaiul b
bl s oS oS Tgie il (gl il Bl Copols
Los i3l b s ol 6,5 Lo oy o a5 oz e o
S ek soslasl Lialsl .l so Giali8l aiges el (g0l
o ab aalys She mhaw 18l5 5 0)3 ol il 4 i
S Sl (S diged Bl 5SS 0)3 sojluil ax
5503 0% e e 45 s il & wamige G5 355
Yoo 0C 5 35S slales jo 5wl sdiges oyl ply ool
5 obl GmlST o e GBS Sy sl
aOyse 50 e 50 &S Sl S sles 3 (pSunSTsie
2y Wb peies Bebo bape L3 5SS ol
oeals o Sl wilg o con gl mlEl a5 cls
Sl 2515 slad ali8 e 3 5 o (sl eS|
8138 55t o SaaSTyie 5 ol

ol a4 g5l b ol Kimgs i a4 o5 ganls
. N . g0

P Ay S g5le) 29b go Sleiinn (n,SamS e
@ pywse ke b ol (ileS] anls a8 coslons

- & . ? .
S y5ST G g5le (pl )0 a5 0,5 o Sjgo ()
_x{lu_a olwsa QL‘;\ J TEVE I GL@‘ Jole 595db5 aslils
onds odalive S| i atiS a5 axl 4 asg L [Y4]
@ obl g S aSlye lasT STy slales 4 by e
S STy glod Wb U1 GioluST gl a8 sl Judo o
Gz b Bl Rl S aeaSTae lusT Sl 4
el GEaleST a4 bl ol 5 aSios sl 5]

Dgld

5- Suprafacial Reaction
6- Intrafacial Reaction



Y-v s Sl g (Sel (g Bl Gla SRy p el sles S

\Y"\& )LQ{ cY O)Lmi: ‘Yf JJ..?'

&=y

P ey wp ooljalais a3 ol B ST Y]
Nio,65Zn0,35CuxFez__:g).é u/).)j.![: L;««LLM 9 d)b[w
.Y O)LQ.A.;:) ‘rbj.ml

[2] Jadhav P. A., Devan R.S., Kolekar Y.D.,
Chougule B.K., “Structural, electrical and
magnetic characterization of Ni-Cu-Zn ferrite
synthesized by citrate precursor method”, Journal

of Physics and Chemistry of solids, 70 (2009) 396-
400.

oo Slpeadi' () 5 S9mCHS S8 DSgl oy’
oblito Hlawe o SIS s> v (g9, Jlidls b i
ol IS ol gl e 3T ool b gl

A o)Lo_..f: nw JL.: ‘ U‘)"‘
[4] Ramay S. M., Rafique H. M., Aslam H. M.,
Shar M. A., “Structural, Morphological, and
Magnetic Characterization of Sol-Gel Synthesized
MnCuZn Ferrites”, Magnetics, IEEE Transactions,
50 (2014) 1-4.
[5] Thanit T., Ruangphanit A., Pecharapa W.,
“Structural and  magnetic  properties  of
nanocrystalline zinc-doped metal ferrites (metal=
Ni; Mn; Cu) prepared by sol-gel combustion
method”, Ceramics International, 39 (2013) 239-
243,
[6] Yanez-Vilar S., Sanchez-Andujar M., Gomez-
Aguirre C., Mira J., Senaris-Rodriguez M.A.,
Castro-Garcia S., “A simple solvothermal synthesis
of MFe;O, (M= Mn, Co and Ni) nanoparticles”,
Journal of Solid State Chemistry, 182 (2009)
2685-2690.
[7] Boris Kharisov 1., Rasika Dias H. V.,
Kharissova V., “Mini-review: Ferrite
nanoparticles in the catalysis”, Arabian Journal of
Chemistry, 1878 (2014) 290.

dasiio g EFlo 0B b laxs o ool ye g pgeols cp asS [A]
u[méj& r 9 Cu1_xanFezO4 ‘-;[QJL;-MJ;ﬁJ/J ‘;;/4

OYAY) Gl Sy il S anbiallie . 07 S/
[9] Muhammad A., Magsood A., “Structural,
electrical and magnetic properties of Cu,-
“Zn.Fe,Oy ferrites (0< x< 1)”, Journal of Alloys
and Compounds, 460 (2008) 54-59.

o B Sy ey 5l S OIS e
« M\Fe;s,)O4 (M = Cu, Zn, Mn, Ni) co,b 4506
X 1

‘_=ECP—“‘€WM6‘}“‘:’W¢‘%P“W

3—x
e aSgyeb 4 dyls 1) COz & CO Jos oUlg oy it
Gled ;o e o Gaiged sabiwy 4 CO Jas aoye
Oy S5y e oeizen DV 285 050 V00°C
¥0-°C slos b a8 Llo b ol lis 055 31 1, i eodlad
Sk sges L3, 09 0uds plil oS jebay CO oS
Aoy Hled b e Co 8 sdiges 4 ands Fov OC oo o
SIS o8 Dl il aioren el 009 (5,158 ] 40 e
3 CO Lo aoyo b sl OA nm S5 gojlail o
Sladiges a5 cul Jl> o ol [VF] el \YO°C sles
slaaly ojlal als Hbls 4 Yoo °C Glos o oBujb
Ve b @UlE Cn e SR oy Foe gl g 5SS
Lals plas 093 IV °C ks o 1, CO; 4 CO sy
S Zab saiged o 0 has oml sl iz

ol o0 ooolive

oo

A ;.:‘).u.w U‘"ﬁ) O Cu0‘5Zn0‘5F6204 ;.:‘)é yl.: ‘)lS U"‘ B
JoSis daaigel ¢ ymgd il 3 X gin (il oS ad
B sga> e Soy mome Cub S gl Sl
ol pSile a5l WS o ol |, LAl
OL 6533 @S ,p5 gy 4 Camd H-W (g, oSy
Ty il aS CB)F aml lg oo 5, bl ) aes
oals boas cal (S jsb il omole,S bosaias
6‘.@&.4 )JQLM o o‘).o..b gsi’j)‘ﬁ u‘).a...xj 9 L)“")Sﬁ)i""’
@10 gV Dy dslas du joa> ladiged Ermg)d (Slug
olas Yo em g e b5 sladales SLLI s ooy
Los il 38l b badigad (5)lgs B Jlade 0gd g0 pnds (Sg)lg
sles yo 53l saiges Bl rals )8 gojlasl usliél g
ghw it 9 Sosk oslwl 0 iSasS sl S
5 CO GulaST 6l 1) e GBS (g o5 ol 5o
.MOGA ul.ua) C2H6



Olnl owlids G g (ool oy almo

oal3Sde ‘oal)"slé (5> YA

[21] Halder N. C., Wagner N. C. J., “Separation of
particle size and lattice strain in integral breadth
measurements”, Acta Crystallogr, 20 (1966) 312.
[22] Langford J. E., “International Conference
Accuracy in Powder Diffraction II, National
Institut of Standards and Technology”, Special
Publication, 846 (1992) 145.

[23] Atif M., Hasanain S.K., Nadeem M.,
“Magnetization of sol-gel prepared zinc ferrite
nanoparticles:Effects of inversion and particle
size”, Solid State Communications 138 (2006)
416-421.

[24] Sepelak V., Wilde L., Steinike L., Becker L.,
“Thermal stability of the non-equilibrium cation
distribution in nanocrystalline high-energy milled
spinel ferrite”, Materials Science and Engineering
A 375-377 (2004) 865-868

[25] Mozaffari Eghbali M., Arani M., Amighian J.,
“The effect of cation distribution on magnetization
of ZnFe;O, nanoparticles’, Journal of Magnetism
and Magnetic Materials, 322 (2010) 3240-3244.
[26] Iyer R., Desai R., Upadhyay R. V., “Low
temperature synthesis of nanosized Mn, .Zn.Fe;0,
ferrites and their characterizations”, Bulletin
Materials Science, 32 (2009) 141-147.

[27] Eltabey M. M., El-Shokrofy K. M., Gharbia S.
A., “Enhancement of the magnetic properties of
Ni—Cu—Zn ferrites by the non-magnetic Al -ions
substitution”, Journal of Alloys and Compound,
509 (2011) 2473-24717.

[28] Gholizadeh A., Tajabor N., “Influence of N,-
and Ar-ambient annealing on the physical
properties of Sn0,:Co transparent conducting
films”, Materials Science in Semiconducting
Processing, 13 (2010) 162—-166.

[29] Pefia M. A., Fierro J. L. G., “Chemical
Structures and Performance of Perovskite Oxides”,
Chem. Rev. 101 (2001) 1981-2017.

[30] Cimino S., Lisi L., De Rossi S., Faticanti S.,
Porta P., “Methane combustion and CO oxidation
on LaAl;-Mn,O; perovskite-type oxide solid
solutions”, Appl. Catal. B, 43 (2003) 397-406.

[10] Manikandan A., et al, “Structural, optical and
magnetic  properties  of Zn;-  Cufe0,
nanoparticles prepared by microwave combustion
method”, Journal of Molecular Structure, 1035
(2013) 332-340.

[11] Zaki H. M., Dawoud H. A., “Far-infrared
spectra for copper—zinc mixed ferrites”, Physica
B: Condensed Matter, 405 (2010) 4476-4479.

[12] Kulkarni R.G., Patil V. U., “Magnetic
ordering in Cu-Zn ferrite”, Journal of Materials
Science, 17 (1982) 843-848.

[13] Vijayaraj M., Gopinath M., “On the “Active
spacer and stabilizer” role of Zn in Cu,-.Zn.Fe,0O,
in the selective mono-N-methylation of aniline:
XPS and catalysis study”, Journal of Catalysis, 241
(2006) 83-95.

[14] Koleva K. V., Velinov N. 1., Tsoncheva T. S.,
Mitov L. G., “Preparation, structure and catalytic
properties of copper-zinc ferrites”, Bulgarian
Chemical Communications, 47 (2015) 348-353.
[15] Rezlescu N., Rezlescu N., Popa P. D,
Doroftei C., Ignat M., “Scandium substituted
nickel-cobalt ferrite nanoparticles for catalyst
applications”, Applied Catalysis B:
Environmental, 158-159 (2014) 70-75.

[16] Evans G., et al.,, “Particle size—activity
relationship  for CoFe,O; nanoparticle CO
oxidation  catalysts”, Journal of Materials
Chemistry, 18 (2008) 5518-5523.

[17] Lou J.C., Chang C. K., “Catalytic Oxidation
of CO Over a Catalyst Produced in the Ferrite
Process”, Environmental Engineering Science, 23
(2006) 1024-1032.

[18] Chand P., “Magnetic properties of ferrites
synthesized by low temperature technique”,
Hyperfine Interact 184 (2008) 195-200.

[19] Wu W., Cai J., Wu X., Wang X.,, Hu Y.,
Wang Q., “Nanocrystalline CuysZngsFe;Oy:
Preparation  and  Kinetics  of  Thermal
Decomposition of Precursor”, 26 (2013) 3523-
3528.

[20] Bayrakdar H., Yal¢m O., Cengiz U., Oziim
S., Anigi S., Topel S., “Comparison effects and
electron spin resonance studies of o-Fe,O, spinel
type ferrite nanoparticles’, Spectrochimica Acta
Part A: Molecular and Biomolecular Spectroscopy
132 (2014) 160-164.



