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Synthesis of nano zn,_,cu,re,o0, solid
solutions 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 solid solution of the Zn,_,Cu,Fe,0,

nanocomposites (x: [0 — 0.8] with a step of 0.2) were prepared from
ZnFe,0, compound that synthesized from their primary oxides,
until it reached to CuFe, 0, by the Solid state rection method
(ceramic method). The effect of copper ions on the crystal structure
was studied, and the structural properties were studied using the X-
ray diffraction (XRD) technique. The X-ray diffraction study
showed that the zinc ferrite crystallizes in a FCC cubic crystal
structure and belongs to the space group (Fd3m). It was found that
the crystalline structure of the compound is cubic with the increase
in the amount of substituted copper until 0.8. The copper ferrite had
a tetragonal crystal structure with a space group (I41/amd). The
crystalline lattice constants and unit cell volumes were calculated
and it was found that their values decreased with the increase of the
copper ions concentration. The density of solid solution compounds
increased with the increase of the copper ions concentration. The
average grain sizes increased with the increase of the copper ions
concentration within the range [29.5-37.08]nm.

Keywords: solid solution, lattice constant, solid state reaction, mixed ferrite.
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w)"2)
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Adj. R-Square 097971
Value Standard Er
F yo 1508.3993 | 289.16219
F XC 41.75471 0.00531
F w 024191 001165
F A 6269.2322 | 302.34342
F sigma 0.12095 0.00582
F FWHM 0.28482 0.01371
F Height 20677894 81245316

X _0 6 Model Gauss
G au S s FI t Reduced Chi-Sq 51857.28332
Value Standard Erro
E O 979.65503 66.68237
E XxC 41.68229 0.00117
E w 0.2004 0.00253
E A 5179.73246 63.51973
E sigma 0.1002 0.00127
E FWHM 0.23596 0.00298
e 3 N E Height 206224061 214.75408
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— x=0.4
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n Ve Standard Eror
C D xc 41.59905 0.00408
() 5 i g
[ o Height Jii3a 76852 65529208
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. w)2)
G au s s FI t Reduced Chi-  622711.08378
Adj. R-Square 0.98709
Value Standard Er
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c xc 41.56529 0.00519
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Cc Height 20212.594 610.3553
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x=0 Equation  y=y0 + (A(wsqrt(PI/2)))"exp(-2*((x-xc)/
wy'2)
EE— Gau ss Fit Reduced Chi- | 330993.06499
Adj. R-Square 0.993
Value  Standard Er
B % 21535445 202.97039
B xc 41.46786  0.00403
B w 033747 0.00944
B A 8330.9469 250.67447
B sigma 0.16874  0.00472
B FWHM 039734 001111
B Height 19696.776 _432.02656
1 1 1 1 1 1 I J
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X 20° FWHM High% R-square

0 41.4679 0.3973 100 0.993
0.2 41.5653 0.3686 100 0.987
0.4 41.5991 0.2771 100 0.987
0.6 41.6823 0.236 100 0.999
0.8 41.7547 0.2848 100 0.98
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Aol gl G aaall ADle alasiuly x = 0 — 0.8 call Jal (e 3yuaadll
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dizzkl B a? M
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_ ZM .
Ptn = N,V (5)

duaSa 4y 5ysliiall Culdll GlSyal 8 (gsluns Adall Baay 8 puall 20 7 Cus
il asg aaa Vg gple gl e Ny 5 4l all 45<H M

alatinly x = 0 — 0.8 cantl) Jaf (o A LSyl ) aaall Clus 5
: [4,7,10](6) 48Dall alasinly i slwy Adle

- ﬁclijse (6)

2509 by sl JAI e adimy culi K5 oysld) sl anall D Ca
saill Caaiie die Al pamje By padiuall Al 422V les arie dase Jsh
eVl Agh 05 Olalll ek calasd)

paally dpbll 280Ky Adal) 3asy aaay A5l AW culd (3) dsasd) G
X =0-0.8 Gl dal o aailill LSl )

X a (°A) V(°A®)  p,(g/cm®) D(mm)
0 8.3856 589.655 5.43 29.5
0.2 8.3643 585.187 5.463 315
0.4 8.3571 583.671 5.469 33.7
0.6 8.3426 580.629 5.489 34.97
0.8 8.3288 577.754 5.508 37.08
1 a=57858  287.269 5.53 32.4
¢ = 8.5815

24



ol i pali 3 el Al 3 daa) Gl 2023 ale 4 aad) 45 Alaall Eal) Ay Al

Glall Jolaall b Galail s 3ol @ sl ASudl) culs s (4) S o

8.6
Equation y=a+b*x | | a
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Value Standard Error
8.5 1 Intercept 8.38274 0.00263
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