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adsorbents were done successfully and the high value of
removing percentage of iron about 97.8% and 98.7
respectively. Moreover, the mixture of these nano oxides
gives 99.2% releasing of iron ion from polluted water.

1. Introduction
Nanostructured materials with small crystallite sizes and great surface areas are gaining

popularity due to their diverse applications such as optical, electronics, sensing devices, and nano
electronics [1]. Metal oxides nanostructures have received a part of interest recently owing to their
peculiar properties, such as outstanding qualities, mechanical stability, high strength, and great
thermal conductivity [2]. Several metal oxide nanostructures, and also CdO, MgO are being
developed for a variety of applications [3-5].

MgO is a potential inorganic material that crystallizes in the NaCl structure. MgO is a well-
known nontoxic material with distinct mechanical, chemical, optical, and electrical properties. It
is widely used in a variety of applications; including antimicrobials, sensors, coatings, water
treatment, catalysis, adsorbents, and fuel additives [2-6]. There are many methods can be used for
synthesis of the metal oxide nanoparticles such as hydrothermal method, sol-gel method, laser,
chemical vapor deposition (CVD), and microwave method are all examples of these methods.
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CdO, among these metal oxide semiconductor nanoparticles, provides critical support in the
development of device fabrications due to the formation of oxygen vacancies and interstitial
cadmium [7-8]. CdO has been synthesized in a variety of shapes, including rhombus, nanosticks,
nanoclusters, nanocrystals, nanoparticles, and nanocubes [9-14]. These formations are
accomplished through a variety of methods, including solvothermal, sonochemical, chemical
methods, and thermal techniques, evaporation, microwave, and green nanomaterial synthesis [15-
21]. The sol-gel method has a significant impact on the final properties of nanomaterials. [22-24].

In this work, the sol gel method was used in order to create MgO and CdO nanoparticles. The
nano oxides MgO and CdO were used as an adsorbent material. It used for iron (11) removal from
polluted water. Adsorption from polluted water is the unique target. Indeed, mixture of nano
oxides examined as an adsorbent for adsorption of iron (I1) from polluted water.

2. Experimental

Magnesium oxide was made by mixing (0.2) M from both of magnesium nitrate hexahydrate
with (0.2) M of sodium hydroxide then 100 ml of pure ethanol was added drop-by-drop. Then the
precipitate was filtered and dried for 2 hours at 600 °C. cadmium oxide was prepared by the same
method above by mixing both of (0.2) M from cadmium acetate with (0.2) M of sodium hydroxide
then 100 ml of pure ethanol was added drop-by-drop. Sample preparation for spectrophotometry
was prepared by taking the exist amount nano oxide with (25 ml) of 10 ppm-concentration of
iron(I1) solution.

3.Results and Discussion
1.Characterization the nano oxides by (SEM-EDX) analysis

The prepared oxides were characterized by using field emission scanning electron microscopy-
energy dispersive X-ray (FESEM-EDX) the images show that MgO and CdO nano oxides in
nanosized. Fig. 1 shows the morphologies of two nano oxides. MgO nano oxide appears at the
range of (10-55) nm with distorted spherical shape and CdO nano oxide in the range (10-50) nm
with homogeneous spherical shape. However, some nanoparticles were aggregate therefor its
appears like big mass.

Fig. 1. FESEM images show the morphology of the surface of MgO and CdO nanoparticles.

103



Unique Mixture of (MgO-CdO)... J. Basrah Res. (Sci.) 48(2), 102 (2022)

The EDX technique was used to examine the elemental analysis. By using EDX, the elemental
analysis is performed as can be seen in Fig. 2. The elemental analysis for MgO (A) shows the
percentage of oxygen are 4.3% and for oxygen is 95.7 % and (B) cadmium oxide nanoparticles
show that the percentage of cadmium are (73.5%) and for oxygen are (27.3%) respectively.

Electron Image 14

25um

Fig. 2. EDX spectra for(A) MgO Nanoparticles and(B) CdO Nanoparticles respectively.

2. Fourier Transform Infrared analysis (FTIR)

The functional groups of the magnesium oxide nanoparticles was determined by using FTIR
spectrum in the range from (400-4000) cm™, where we notice from Fig. 3 () the appearance of
an average peak at (2993-3467) cm™ as a result of OH-expansion associated with the surface of
the materials of water molecules, which is a characteristic vibration of hydroxyl and the
appearance of an average peak at (455 and 470) cm™and it characterizes the vibrations extending
from the Mg-O bonds and the appearance of symmetric expansion at 1068 cm™ resulting from a
group C-O-C.

The FTIR spectra of CdO nanoparticles synthesized are depicted in Fig. 3 (b). It describes the
FTIR spectrum of CdO. At 1400 cm 2, the metal-oxygen (Cd-O) bond is detected, representing
the formation of CdO. The O-H stretching of water molecules chemically associated with CdO
results in a wide band in the range 3442-3400 cm 1. The formation of new absorption bands in the
666 cm 1 is fit to the Cd—oxygen stretching of CdO.
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Fig. 3. FTIR spectrum of (A) MgO nanoparticles (B) CdO nanoparticles.

3.Powder Diffraction of X-rays

The X-Ray diffractogram and values of MgO CdO are determined to be in good agreement
when associated to the standard JCPDS data. The synthesized samples are characterized for their
structure by X-ray diffraction (Bruker AXS8) with (CuKa) radiation (1 = 1.5406 A) by using
Scherer Eq. (1)

D = 0.91/B COSO 1)

Hence, (D) represents the mean grain size, (1) represents the wavelength (CuKa), (B)
represents the full width at the half-maximum, and 6 represents the diffraction angle. The X-ray
diffraction peak caused by MgO, CdO nanoparticles are shown in Fig. 4 (a), Fig. 4 (b) after
calcination respectively. The average particle size of each sample was calculated using Scherer
equation the results shows that MgO nano particles with diameter (55) nm however, the particles
size (55.5) nm for CdO.
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Fig. 4. shows the XRD pattern for (A) MgO and (B) for CdO.

Application of MgO and CdO nanoparticles

The synthesized nanoparticles from both MgO and CdO are used as an adsorbent of iron (1)
from polluted water. Spectrophotometric method was used for this aim. Fig. 5 shows the
maximum wavelength of 1,10-phenanthroline with iron at 510 nm. For calculation of absorbance
of iron-1,10-phenanthroline before and after adding of MgO and CdO nanoparticles. The Eqg. (2)
was used

Ads% = (Ag — A,/A,) * 100 )
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Fig. 5. The maximum wavelength of (iron-1,10-phenanthroline) using spectrophotometric
method.
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Fig. 6. Calibration curve of (iron-1,10-phenanthroline) using spectrophotometric method.

First, the calibration curve of (iron-1,10-phenanthrolin) was prepared at the range (1-25) ppm
from iron at maximum wavelength 510 nm. Then (10) ppm concentration was chosen for examine
the adsorption procedure using MgO and CdO as an adsorbent. The adsorption percentage of
releasing of iron was calculated using the equation (2). The optimum condition of this experiment
was done before adsorption. Many parameters which affect the adsorption were studied such as
equilibrium time, temperature, acidity function and initial adsorbent dosage. Fig. 7 shows these
parameters such as contact time, weight of adsorbent, initial concentration of iron ion and acidity
function.
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Fig. 7. The optimum conditions for adsorption of iron by MgO nanoparticles shows (a) the
equilibrium time of adsorption is 15min, (b) weight of adsorbent is 0.1gm(c)the concentration of
iron(Il) is 10ppm and d) pH is 6.
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Fig. 8. The optimum conditions for adsorption of iron by CdO nanoparticles shows (a) the
equilibrium time of adsorption is 15min, (b) weight of adsorbent is 0.1gm (c) the concentration
of iron (1) is 10ppm and d) pH is 6.

The releasing percentage was 98.7% using MgO and 97.8% using CdO respectively. In this
study the mixture of two nano oxide gives 99.22 % which is high than each oxide unaccompanied.
Fig. 9 shows these results.
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Fig. 9. shows the Adsorbing% of mixture of nano oxides (MgO-CdO) is the highest 99.2%.
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From our knowledge this is the first time that mixture of oxide used instead of only one in
order to get high percentage of removing. It might be that nano surface will give not only the high
surface area for adsorption but also might give more charging and VVan der Waals force.

Conclusion

This bottom - up strategy provides a straightforward, quick, non-toxic, and economically
feasible method for the synthesis of MgO and CdO nanoparticles. Sol gel approach is successfully
used to create MgO and CdO nanoparticles with a crystallite size less than (54) respectively. By
using X-ray diffractograms to determine their structure, these nanoparticles are identified as
nanostructures. Using Debye Scherer's formula, it is determined that the crystallite size of MgO
and CdO nanoparticles are in nano range. By using SEM-EDS, the elemental analysis is performed
and the morphology of the nanoparticles almost is spherical for both of two oxides. The production
of MgO and CdO is confirmed also by Fourier Transform Infrared Spectroscopy. The study of
using these nanoparticles as adsorbents were done successfully and the high value of release
percentage about 98% was get. However, the mixture of these oxides gives 99.2% releasing of
iron ion from polluted water.

References

[1] R. Taman, M. Ossman, M. Mansour, H. Farag, Journal of Advanced Chemical Engineering 5(3),
(2015).

[2] S.H. Tamboli, R. Patil, S. Kamat, V. Puri, R. Puri , Journal of Alloys and Compounds 477(1-2), 855
(2009).

[3] A. Taufik, H. Tju, S.P. Prakoso, R. Saleh, AIP Conference Proceedings, 2023(1), 020035 (2018).

[4] A. de Jesus Ruiz-Baltazar, S.Y. Reyes-Lopez, M. de Lourdes Mondragdn-Sanchez, A.l. Robles-
Cortés, R. Pérez, Results in Physics 12, 989 (2019).

[5] S. Sagadevan, S. Vennila, J.A. Lett, A.R. Marlinda, N.A.B. Hamizi, M.R. Johan, Results in Physics 15,
102543 (2019).

[6] M.K.l. Senevirathna, P.K.D.D.P. Pitigala, E.V.A. Premalal, K. Tennakone, G.R.A. Kumara, A.
Konno, Solar Energy Materials and Solar Cells 91(6), 544 (2007).

[7] K.D. Salman, H.H. Abbas, H.A. Aljawad, Journal of Physics: Conference Series 1973(1), 012104
(2021).

[8] V.K. Gupta, A. Fakhri, S. Tahami, S. Agarwal, Journal of colloid and interface science 504, 164
(2017).

[9] A. Tadjarodi, M. Imani, H. Kerdari, K. Bijanzad, D. Khaledi, M. Rad, Nanomaterials and
Nanotechnology 4, 16 (2014).

[10] S.D. Bunge, K.M. Krueger, T.J. Boyle, M.A. Rodriguez, T.J. Headley, V.L. Colvin, Journal of
Materials Chemistry 13(7), 1705 (2003).

[11] R. Srinivasaraghavan, R. Chandiramouli, B.G. Jeyaprakash, S. Seshadri, Spectrochimica Acta Part
A: Molecular and Biomolecular Spectroscopy 102, 242 (2013).

[12] D. Choi, G.H. Jeong, S.W. Kim, Bulletin of the Korean Chemical Society 32(11), 3851 (2011).

[13] A. Askarinejad, A. Morsali, Chemical Engineering Journal 150(2-3), 569 (2009).

[14] J.H. Kim, Y.C. Hong, H.S. Uhm, Japanese Journal of Applied Physics 46(7R), 4351 (2007).

[15] Y.C. Zhang, G.L. Wang, Materials Letters 62(4-5), 673 (2008).

109



Unique Mixture of (MgO-CdO)... J. Basrah Res. (Sci.) 48(2), 102 (2022)

[16] Z. Naseb, Z. Al-Abdullah, T. Ibrahim, Journal of Chemical, Biological and Physical Sciences 11(1),
036 (2020).

[17] T. Athar, S. Shafi, A.A. Khan, Materials Focus 3(5), 341 (2014).

[18] Z.T. Alabdullah, I.A. Altameemi, A.M. Sadda, Egyptian Journal of Chemistry 64(8), 4017 (2021).

[19] T. Prakash, G. Neri, E.R. Kumar, Journal of Alloys and Compounds 624, 258 (2015).

[20] W. Wang, Y.J. Zhu, Inorganic Chemistry Communications 7(9), 1003 (2004).

[21] C.M. Martinez, Sustainable Chemistry and Pharmacy 27, 100611 (2022).

[22] R. Wahab, S.G. Ansari, M.A. Dar, Y.S. Kim, H.S. Shin, Materials Science Forum 558, 983 (2007).

[23] D.S. Nakonieczny, A. Sambok, M. Antonowicz, M. Basiaga, Z.K. Paszenda, C. Krawczyk, B.
Zigbowicz, H. Lemcke, P. Katuzynski, Reviews on Advanced Materials Science 58(1), 218 (2019).

[24] M.S. Mastuli, N. Kamarulzaman, M.A. Nawawi, A.M Mahat, R. Rusdi, N. Kamarudin, Nanoscale

research letters 9(1), 1 (2014).

110


https://www.sciencedirect.com/science/article/abs/pii/S2352554122000158#!
https://www.sciencedirect.com/journal/sustainable-chemistry-and-pharmacy
https://www.sciencedirect.com/journal/sustainable-chemistry-and-pharmacy/vol/27/suppl/C

@ Journal of Basrah Researches (Sciences) 48(2), 102 (2022)
=%/ DOI: https://doi.org/10.56714/bjrs.48.2.10

ol hadlad Sanss (”vv.b“g.”u‘ Pemen a‘é"{%‘@‘é‘ ) (0 dde (95

"l sall o i) ¢ (b)) e Ol

Blyall Byl 5ym ) naaler oyl pabald st A i il s

st

Eondl Olaghas

3

o spmaiiall 2T G 45,y Gt 3 Ay ) o) sall (A Ja-Jeal) 45 jla Caardiind
o sminall ol 53 ala3iu) 235 5l (CAO) pspealSll 2T Cilagsn 5 5 5 (M@O)
Gl o5 A8l 5 gm As 0 (B S o s geall 2S5 50 5 S 4 el A
Ay iada 2 600 e o sel) 3 4 il o 2adlSl) auT a5 Al o griaall 28]
enlall (s ST eanall ol asiuly 8l SY) el Ui 51 68 ) 50 and Gl (3 5k Jadii
Lih o)) Cile sanall (adli o) ja) Al ¢ 48Ul Axidal) Al 4B adall Jilaill
paa andl A AasY o aladin) 25 LS ol jaall it AasDU A ) s Jilas alaainly
JSw 4 CdO 5 MO 4 sl Clapall 2l a3 ) 55 (sl 43 yha aladinly Clagual)
alasiul Al gl e ¢ i gl (55.5) 5 (55) Ak plaal o gia 4y S
e 98.7 57.97.8 Allall ppaall A1) ) A a5 laviy O FiaaS 4 5l Cllaguall o2
a0 5l 33U] (50 7/99.2 (Jany 4 53l 2l €Y 038 s (3 el e 5 de ) 5l

45 glal) oluall (4a

“Corresponding author email : zt_yasin@yahoo.com
@ ©2022 College of Education for Pure Science, University

@ - of Basrah. This is an Open Access Article Under the CC by
i License the CC BY 4.0 license.

2022 Jsl 11 Syl

2022 IV g 30 Jsl
2022 Js¥1 58 20 Ll
Teiat) Sl

A ) ol ¢ Januall 26y ha
Clamall 5 (MO ) simssiiall 2008 5Y

<3 55Y1 (CAO)p 52028 208 3 &y il
(I1) aall 411

Citation: W.A. Radhi, Z.T.Y.
Alabdullah, J. Basrah Res. (Sci.)
48(2), 102 (2022).
DOI:https://doi.org/10.56714/bjr
5.48.2.10

ISSN: 1817-2695 (Print); 2411-524X (Online)
Online at: https://bjrs.uobasrah.edu.iq


https://creativecommons.org/licenses/by/4.0/
https://bjrs.uobasrah.edu.iq/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.56714/bjrs.48.2.10
https://doi.org/10.56714/bjrs.48.2.10

