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OBJECTIVE

Evaluate two types of synthesis, in order to know which of them allows to obtain a homogeneous composite
material of HAp and ZnO.
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METHODOLOGY
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RESULTS: SCANNING ELECTRON MICROSCOPY
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Figure 3. ZnO Electrolysis Micrograph.
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Figure 4. HAp/ZnO Sol-Gel Micrograph. Figure 5. HAp/ZnO Electrolysis Micrograph. 24y 25 de Octubre de 2024. 6
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RESULTS: ELEMENTAL ANALYSIS
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Figure 7. HAp/ZnO Electrolysis Micrograph andHAp/ZnO Electrolysis Mapping.

Zn0O, 1:1 atomic ratio

The atomic Ca/P ratio

 The HApis 38.11.
* The Sol-Gel composites it was 8.91.
» The Electrolysis composites it was 66.25.

This ratio increases with the rise in carbonate
ion content, as the COs? ion replaces PO4*~

The atomic Ca/Zn ratio

» The Sol-Gel composites it was 2.38
» The Electrolysis composites it was 33.13

These ratios are associated with the formation

of composites.
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RESULTS: FTIR SPECTROSCOPY AND X-RAY DIFFRACTION
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CONCLUSIONS

The HAp/ZnO composite was obtained through two synthesis routes (Sol-Gel and Electrolysis); to achieve
homogeneity, hydroxyapatite was added during the preparation of the ZnO precursor, followed by a thermal
treatment.

In the scanning electron microscopy images, the influence of the synthesis method on morphology is evident.
Through electrolysis, the formation of agglomerated sheets is observed, whereas in the Sol-Gel method, no
defined morphology is seen, and only pores are observed, which could facilitate the photocatalytic process. The
elemental analysis allowed the quantification of the atomic percentages of each composite, showing that the
Zinc drastically decreases in the Electrolysis composite (0.4% At) in comparison whith the Sol-Gel composite
with a Zn content of 3.04% At. The mapping shows that Zn and Ca are homogeneously distributed, where Zn
associated with ZnO and Ca with HAp.

Infrared spectroscopy confirmed the formation of both composites; however, it is not possible to distinguish
between them.

The X-ray diffraction analysis confirmed the presence of HAp and ZnO in both composites. The crystallinity of
the Electrolysis composite decreased, which may be associated with the morphological changes and the
reduction in the atomic percentage of Zn.

24y 25 de Octubre de 2024.



----------------
e

CIERMMI 2024

‘ TR
© | TECNOLOGICC DE ESTUDIOS

l;i )} TESJO P

SUPERIORES DE JOCOTITLAN

REFERENCES

Antecedents.
Assi, N., Mohammadi, A., Sadr Manuchehri, Q., y Walker, R. B. (2014). Synthesis and characterization of ZnO nanoparticle

synthesized by a microwave-assisted combustion method and catalytic activity for the removal of ortho-nitrophenol.

Desalination and Water Treatment, 0(0), 1-10. http://doi.org/10.1080/19443994.2014.891083.

Campbell, F. C. (2010). Structural composite materials. Chapter 1: Introduction to Composite Materials. ASM International. ,
Query Date: June 2022., DOI:https://doi.org/10.31399/asm.tb.scm.t5287 0001.

Basics.

Castrejon-Sanchez, V. H., Gacia-Gonzalez, N., Enriquez-Pérez, Ma. Angeles and Hernandez-Bernardino, B. (2021).
Preparation advances of Activated-Carbon/ZnO composite using ground coffee. Journal of Chemical and Physical Energy, 8-
24:8-14.

Contreras-de La Cruz, M. A., Garcia-Gonzalez, N., Enriquez-Pérez, Ma. Angeles And Castrejon-Sanchez, V. H. (2022).
Preparation advances of hydroxyapatite/ZnO composite using egg-shell. Journal of Chemical and Physical Energy, Vol.9
No0.26 8-16, DOI: 10.35429/JCPE.2022.26.9.8. 16.

24y 25 de Octubre de 2024.

10



https://www.researchgate.net/publication/269169127_Synthesis_and_characterization_of_ZnO_nanoparticle_synthesized_by_a_microwave-assisted_combustion_method_and_catalytic_activity_for_the_removal_of_ortho-nitropheno
https://structures.dhu.edu.cn/_upload/article/files/f6/62/f5c6159f4c86ae7a86fbd6b48811/858e203c-8ba0-47a0-ac4c-b9354e1efcbc.pdf
https://www.ecorfan.org/bolivia/researchjournals/Energia_Quimica_y_Fisica/vol8num24/Journal_of_Chemical_and_Physical_Energy_V8_N24_2.pdf
https://www.ecorfan.org/bolivia/researchjournals/Energia_Quimica_y_Fisica/vol9num26/Journal_of_Chemical_and_Physical_Energy_V9_N26_2.pdf

NSO NI KR,
wwwwww

al Y 0 CIERMMI 202
f\\ /}J i f,} a =5
PR | TECNOLOGICO DE ESTUDIOS 41l ’;.

REFERENCES

Supports.
Enriquez P. M. A., Castrejon S. V. H, Rosales D. J., Diaz C. F. J. A. (2020). Hidroxiapatita sintetizada a partir del reciclaje de
cascaron de huevo. Revista de Invencién, 1-6.

Markovic, M., Fowler, B. O., & Tung, M. S. (2004). Preparation and Comprehensive Characterization of a Calcium
Hydroxyapatite Reference Material. Journal of Research of the National Institute of Standards and Technology, 109(6):553-
568. DOI: 10.6028/jres.109.042.

Discussions

Adeogun, A., Ofudje, E., Idowu, M., Kareem, S., Vahidhabanu, S., & Babu, B. (2018). Biowaste-Derived Hydroxyapatite for
Effective Removal of Reactive Yellow 4 Dye: Equilibrium, Kinetic, and Thermodynamic Studies. ACS Omega, 1991-2000.
doi:10.1021/acsomega.7b01768

Alami, Z., Salem, M., Gaidi, M., & Elkham, J. (2015). Effect of Zn concentration on structural and optical proprieties of ZnO
thin films deposited by spray pyrolysis. Advanced Energy: An International Journal. DOI:10.5121/aeij.2015.2402, 11-24.
Query Date: June 2022.

24y 25 de Octubre de 2024. 11


https://www.researchgate.net/publication/351518831_Hidroxiapatita_sintetizada_a_partir_del_reciclaje_de_cascaron_de_huevo
https://nvlpubs.nist.gov/nistpubs/jres/109/6/j96mar.pdf
https://pubs.acs.org/doi/10.1021/acsomega.7b01768
https://www.researchgate.net/publication/283849043_Effect_of_Zn_Concentration_On_Structural_and_Optical_Proprieties_Of_ZNO_Thin_Films_Deposited_By_Spray_Pyrolysis

ECORFAN®

© ECORFAN-Mexico, S.C.

No part of this document covered by the Federal Copyright Law may be reproduced, transmitted or used in any form or medium, whether graphic, electronic or mechanical, including but
not limited to the following: Citations in articles and comments Bibliographical, compilation of radio or electronic journalistic data. For the effects of articles I3, 162,163 fraction I, 164 fraction I, 168, 169,209
fraction Il and other relative of the Federal Law of Copyright. Violations: Be forced to prosecute under Mexican copyright law. The use of general descriptive names, registered names, trademarks, in this
publication do not imply, uniformly in the absence of a specific statement, that such names are exempt from the relevant protector in laws and regulations of Mexico and therefore free for General use of the
international scientific community. BCIERMMI is part of the media of ECORFAN-Mexico, S.C., E: 94-443.F: 008- (www.ecorfan.org/ booklets)

© 2009 Rights Reserved | ECORFAN,S.C. (ECORFAN®-México-Bolivia-Spain-Ecuador-Cameroon-Colombia-Salvador-GuatemalaParaguay-Nicaragua-Peru-Democratic Republic of Congo-Taiwan)




