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Synthesis of Zinc and Copper ferrites nano
compounds and study of their structural

properties
Enass Ahmad, Dr. Abla Al-Zoubi, Dr. Nasser Saad Al-Din,
University of Al-Baath Faculty of science
Dept. of Physics -Homs-Syria

Abstract
In this research, the Zinc and Copper ferrites nano

compounds were prepared from their primary oxides by the solid
state reaction method. The structural properties of the primary
oxides and the two prepared compounds were studied using X-ray
diffraction (XRD) technique. XRD results showed that the optimum
temperature of synthesis of zinc ferrite was 675 °C and for copper
ferrite was 1000 °C. The results of XRD revealed that zinc ferrite
crystallizes in a cubic crystal structure and belongs to the space
group (Fd3m), while copper ferrite had a tetragonal crystal structure
with a space group (141/amd). The crystal lattice constants of zinc
and copper ferrites were calculated. It was found that lattice
constant was a=8.3856°A for copper ferrite, whereas the lattice
constants were a=5.7858°A and ¢=8.5815°A for copper ferrite. The
grain size of crystalline particles were 31.9nm and 32.4nm for zinc
ferrite and copper ferrite, respectively.

Keywords: Zinc Ferrite, Copper Ferrite, synthesis temperature, grain size.
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CuFe; 04 —Sall Slhe (8185 C 5@ dpgys 20 e IS 28 (6) Jsaad) o
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20
21.5588

35.1523
36.1079
40.6929
42.3417
43.7405
48.9794
51.8399
62.2278
64.0701
65.4055
67.7673
68.9379
73.9460
76.1923

dhkl(oA)
4.7826

2.9621
2.8863
2.5726
2.4768
2.4013
2.1578
2.0463
1.7310
1.6863
1.6556
1.6044
1.5805
1.4872
1.4498

a(°A)

5.7725

5.7879

5.7991

c(°A)
8.4984

8.5888

8.6164
8.5584
8.6116
8.6313

8.6419
8.6929
8.6392
8.6742
9.1319
8.6646

(6) Jssal
(hkl)
(101)

(112)
(200)
(103)
(211)
(200)
(004)
(220)
(204)
(312)
(105)
(303)
(321)
(224)
(400)

a = 5.7858°4 ‘)AAMM a_\S)Aﬂ Z\JM\ :\"..)JM\ as.u.d\ Qu\ji (.\;ﬁ il

.c =8.5815°4

V = 287.2685°4%. 1 ljslue S5 08l 5255 ana lusa o

Gnasall Blad) go CUFE,0, iSyall dyguunall Apslll Al Culdh oF (38155
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aalal) Jlee Y1 Goarg g Az el A8

(7) Jsaal
[22] (34-0425) 4aUa Jandl 138 Asudl) eyls
5.796 5.844 5.7858 a(A°)
8.710 8.630 8.5815 c(4°)

-CuFe;,0, Sl D 5B520 (e IS adf (8) sl G

(8) Jsaal)
20 B() D(nm)
21.5588 0.2952 31.8
35.1523 0.2952 32.8
36.1079 0.2952 32.9
40.6929 0.2952 33.3
42.3417 0.3936 25.1
43.7405 0.2952 33.7
48.9794 0.2952 34.3
51.8399 0.2952 34.7
62.2278 0.2952 36.5
64.0701 0.3936 27.6
65.4055 0.2952 37.1
67.7673 0.3936 28.2
68.9379 0.3936 28.4
73.9460 0.3936 29.3
76.1923 0.2952 39.7

Stk 32.4nm Ly ol CuFe,0, Sy Gluall pas haugie gld Ul
) (il umadl) (S all s
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rlaliiigy)

Glall ¢ Ll Ay, Guladl) cybdy Gl Gyl Sye go JS jpaai @i - 1
ol Algas A0 ey R8I Aumdsial)

ool Ll 3y sl o) J€ 8 RN A1 a1 o s — 2
combal) Sy Juad) doalal Al canad) ansly @lisll sy

il ZnFe,0, S5l culi Syal Bl g il syha of duhall cyelal — 3
.675°C

.(675-900)°C Jladll & s)hs Lhiinl ZnFe, 0, Syl sela — 4

& CUuFe,0p laill culip oSHal Bl g llaal 3 30 o) 0 — 5
.1000°C

CSall by A dgysl Ay 385 sliy ZnFe,0p SOl o 2y — 6
el 4 38 CuFe,0,

Do 38y Glual) aas laugie of Cus sl A Gapmaall uSHall G aag = 7
32.4nm 531.9nm Wi <& CuFe,0, 5 ZnFe,0, nSyall )y slw
iyl e

t&lua gil)

cOpanall S jall 4l eslly dpphalinall (ailadll duhyy oy — 1

bl ey ()8l Gk (el ypasi - 2

t_ib\.dj DI IR K\ XS U.J').LAMS‘ ug.\S)Al\ UASLLAA :\.A.ubd -3
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