Influence of Mg doping on the structural, magnetic, optical, and electrical properties of Co–Zn spinel ferrites
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Fig. S1. Preparation of Mg- doped Co-Zn Ferrite ceramics
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Fig. S2. Variation of (a) Lattice parameter (a), crystallite size (D) and unit cell volume (v) and (b) ionic radii  and  in terms of Mg+2 content (x = 0.0-0.5) for Co0.5Zn0.5-xMgxFe2O4 sample.
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Fig. S3. W-H plots of prepared Co0.5Zn0.5-xMgxFe2O4 (x = 0.0-0.5)
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Fig. S4. Variation of Reflection loss and Transmission coefficient in terms of Mg+2 content (x= 0.0-0.5) for Co0.5Zn0.5-xMgxFe2O4 sample.
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Fig. S5. Variation of (a) Saturation magnetization and Bohr magneton, and (b) coercive field and Anisotropy constant in terms of Mg+2 content (x = 0.0-0.5) for Co0.5Zn0.5-xMgxFe2O4 sample.
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Fig. S6. Q- factor of Co0.5Zn0.5-xMgxFe2O4 (x =0.0–0.5).  

 




Table S1 
Rietveld parameters of synthesized Co0.5Zn0.5-xMgxFe2O4 (x = 0.0 – 0.5). 
	Parameters
	Lattice parameter (a=b=c) (Å)
	Unit cell volume V (Å)3
	χ 2
	Theoritical Density (g/cm3)

	x = 0.1
	8.1676
	544.85
	1.37
	6.019

	x = 0.2
	8.2213
	555.67
	1.61
	5.683

	x = 0.3
	8.1626
	543.85
	1.53
	5.806

	x = 0.4
	8.2435
	560.18
	1.41
	5.637

	x = 0.5
	8.2435
	560.18
	1.41
	5.637



Table S2
FTIR-derived vibrational frequencies (, ), force constants (, ), bond lengths (, ) average frequency ), and Debye temperature (θD) of Co0.5Zn0.5-xMgxFe2O4 (x = 0.0 – 0.5) samples. 
	Sample
	  (cm-1)
	
(cm-1)
	 (N/cm)
	 (N/cm)
	 (Å)
	(Å)
	
(cm-1)
	θD (K)

	x = 0.0
	450
	651
	1.470
	3.078
	2.259
	1.766
	550
	789

	x = 0.1
	457
	652
	1.516
	3.087
	2.236
	1.764
	554
	794

	x = 0.2
	486
	652
	1.715
	3.087
	2.146
	1.764
	569
	816

	x = 0.3
	462
	654
	1.550
	3.106
	2.220
	1.762
	558
	800

	x = 0.4
	463
	656
	1.557
	3.125
	2.216
	1.758
	559
	802

	x = 0.5
	464
	659
	1.563
	3.154
	2.213
	1.753
	561
	805




image6.tif
Room Temp|

500C
1000C

,g 40 1500C
& 30{e=2000¢
G20
10
0]o
10° 10" 102 10° 10* 10° 10° 107
Frequency (Hz)

Q- Factor

10° 10" 102 10° 10* 10° 10° 107
Frequency (Hz)

Q- Facto

10° 10" 102 10° 10* 10° 10° 107

Frequency (Hz)

10° 10" 102 10° 10* 10° 10° 107

Frequency (Hz)

o-Room Temp

Q- Factor
= NWhH OO N

o

10° 10" 102 10° 10* 10° 10° 107
Frequency (Hz)

10° 10" 102 10° 10* 10° 10° 107
Frequency (Hz)




image1.png
e

Co(NO,), - 6H,0 Citricacid o
/
Gel
Zn(NOs); - 6H.0 formatlon
Stlrrlng
Mg(NOs), - 6H,0
Precursor
- solution calcined at
Fe(NO;); - 9H,0 600°C
¢ o
Grinding

Co-Zn-Mg ferrite
ceramic




image2.tif
8.330

8.325

8.320

8315

8310

8.305

8.300

8.295

00 01 02 03 0.4 05
Mg?* concentration

(b)

—

|—=—rB|

to.702

Fo.701

t0.700

- 0.699

- 0.698

B (A)

t0.697

f0.696

- 0.695

0.694

00

0.1 0.2 03
Mg?* concentration

04

05




image3.png
BCos(0)

0.020

0.018

0.016

0.014

0.012 4

0.010

0.008

0.006 -

0.004

0.002

L] L]
0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
4Sin(0)





image4.tiff
0.635

0.244
0.242

_.0.240

-

€ 0.238

1]

3 0.236

|

§ 0.234

$0.232

& 0.230
0.228
0.226 1

0.224

[ 0.630

- 0.625

| 0.620

0.615

v
e
@
=
=)

0.605

0.0

0.1

0.2 0.3
Mg?* concentration

0.4

0.5

t (T)

ien

ffic

ransmission coe

T




image5.tif
(M) 3uejsuod Adosjosiuy

o o =3 o o o
© o < ® & = o
L N s A s
fe
o
[
=]
<
8
los
6
o
S
H
N o
Sy
o
=
| By
S
s te
2 o
——T T T T T
4 o o o o o o o
K © B ¥ ® & +
(°H) pIay 8101800
(8ri) uojeubew ayog
st Ll =3 © © < o
= = == = e S S
o o o =) o = =1
L2
o
L2
o
c
2
Lo s
°E
@
8
H
LN o
Sk
o
=
]
o
B=
\nIHr o
A T .
m e w o w 9 0
“© © o~ o~ - - )

(Sw) uoneziyaubew uogeinjes




