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ABSTRACT

In this work, the desire to synthesize cobalt ferrite nanoparticles. Using the sol-gel
technique with basil seed mucilage as a chelating agent. Study of the correlation between
the gel concentration and magnetic parameters such as saturated magnetization (Ms), remanence
magnetization (Mr), coercivity (Hc), and squareness. The final product of the sol-gel reaction
is used to measure thermal behavior with TGA. The calcine temperature was then set to
prepare the samples at 600°C for 10 hours. The cobalt ferrite phase is fully visible in the XRD
pattern when the gel concentration is 20% or higher. The sample shows up as a flake in the
SEM image and transforms into a larger cluster as the gel concentration increases. The
hysteresis loop curve was measured using the VSM technique, which is used to investigate
magnetic properties. The best saturation magnetization was measured at 71.41 emu/g, and

squareness is 0.47 with a 25% chelating concentration.
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Table 1 Mixing ratio of nitrate and chelating agent

Sample Cobalt Iron Chelating Mucilage
code nitrate nitrate agent Concentrations
(9 (9 (mU) (v/v)
HbsCO05 9.93 27.56 449.88 5%
HbsC10 9.93 27.56 449.88 10%
HbsC15 9.93 27.56 449.88 15%
HbsC20 9.93 27.56 449.88 20%
HbsC25 9.93 27.56 449.88 25%

NaLAsRRumUdndLTifueTiazstaaegne muiidly 1 Bluaiielvarssedunszang
fiigumgiives ndaanduiasugaumaiiiu 80 ssaneadva Udesialilnanugazenauld
NARSuaiueatin dndnsuedlduinsiaaeunginssunisanufeudleondes TGA e
PerkinElmer u TGAT ilemenmgiilunisunaledfimnzay asaaeulasiaiiuazdudumaes
Tauoadineslsdain XRD pattem #indgiAZes XRD Bte Phillips Ju X’Pert MPD Fsldviasun

Futhdmsuiin$e@isng (K, wavelength = 1.54058 A) arusnedndszminetaualnaiuii
40 Alalaad aunuyu 20 910 20 89 707 wazAwIumvwIandnlasldaunisvoaveises

(Scherrer’s formula) [21] feaunisa (1)

71



Research Article
Journal of Advanced Development in Engineering and Science
Vol. 13 ® No. 37 « May - August 2023

0.94

d=—""—
Pcosb, )

LﬂjE] A mm&mﬂ?iwuad%'ﬁtﬁﬂsg
£ Full Width at Half Maximum (FWHM)

Anwinmaneiddnuaranvaugn1iduguing miendesiganssAtdianaseuwuudeinsia (SEM)

a

8% JEOL Ju JSM6301F wariinsgrimarmsnfiwesuiiminainnsndaneidagy Minmemaiea
VSM ajuduneumsidenagui 1

The mucilage on the swollen The mucilage produced from
Dry basil seed .
basil seed’s surface the basil seed’s surface
Soak overnight in distilled water. Spin @
compress

Mucilage concentrations .
Pure mucilage

5%, 10%, 15%, 20% and 25%

@ Stir until the reaction is completely dry.

‘ Dry sol-gel product ‘

m find the calcined temperature.

calcined

’ XRD Kj> @‘ VSM ‘

Confirm Morphology Magnetic

Co(NO,),*6H,0
Fe(NO,),*9H,0)

G|

SEM

phase parameter

Figure 1 Diagram for the sol-gel process of producing cobalt ferrite,using the mucilage of

hairy basil seeds as a chelating agent.
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Figure 2 TGA curves of the sol-gel derived product from 100 to 1000 °C
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Figure 3 XRD Pattern of the samples
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Figure 4 SEM images of the samples
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Figure 5 Hysteresis loops of the samples
Table 3 Magnetic parameters of the samples
Sample Saturation Remanent Coercivity  Squareness
code magnetization  magnetization (Ce)
(emu/g) (emu/g)
HobsC05 57.41 23.94 1065 0.42
HbsC10 58.03 25.10 1170 0.43
HobsC15 60.02 25.46 1249 0.42
HobsC20 70.32 33.39 1149 0.47
HbsC25 71.41 33.65 1301 0.47
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