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Abstract

Project Code: TRG 6080236

Project Title: Fabrication and enhancing thermoelectric properties of built-in nano cage
C12A7 cement by electron-doped inside sub-nano cage via reducing gas X (X
=C, F, Cl, H and N) atmospheres process

Investigator: Assoc. Prof. Dr. Chesta Ruttanapun

E-mail Address: chesta.ruttanapun@gmail.com, chesta.ru@kmitl.ac.th

Project Period: July 2017 — July 2019

Thailand has potential to grow economic from research-based industry because there are

abundant and low cost material of an aluminous cements ( Calcium aluminates cement). C12A7
(Dodecacalcium Hepta- Aluminate: Cai2Al14033 or [ Caz4AlsOss] Or 12Ca0-7Al203) cement is a
challenge for resolving natural resource and environmental mineral transform to high value added
for new industrial products such as thermoelectric devices for alternative energy conversion
devices. This project research is aim to fabrication and enhancing thermoelectric property of
C12A7 cement compound. The project was fabricated and enhanced the thermoelectric properties
of the C12A7 cement by method of electron-doped inside the nano- meter sized empty cage with

heat treatment in reducing gas (C, F, Cl, H and N) atmospheres.

The insulator C12A7 cement was prepared from CaO and Al>Oz and he C12A7 conducting
was successfully prepared by a rapid heating of insulating C12A7 powder in a carbon crucible to
a high temperature by high frequency electromagnetic induction heating by producing C
atmospheres. The results present C12A7 electride as a conducting cement. The excitation of free
electrons in the C12A7 cement was indicated by UV-Vis absorption spectra at 2.8 eV and an
optical energy gap of 3.5 eV. For thermoelectric properties of C12A7 insulator, the trend of
Seebeck coefficient of C12A7 was positive sign Seebeck as p-type thermoelectric material. The
C12A7 showed thermal conductivity value as in 1.58 - 1.06 W/m-K from room temperature to 973
K. The power factor and ZT value were range from 0.02 to 0.24 pWm/K? from and from 0.01 to
0.16, respectively with temperature from 300 to 950 K.

Keywords: C12A7 cement, Cement conducting; C12A7 electride cement; Thermoelectric.



	1
	2
	3
	4
	5
	Mechanical, dielectric, thermal and antibacterial properties of reduced graphene oxide (rGO)-nanosized C3AH6 cement nanocom ...
	1 Introduction
	2 Experimental details
	2.1 Chemicals and materials
	2.2 Preparation of reduced graphene oxide (rGO)
	2.3 Preparation of Ca12Al14O33 cement
	2.4 Preparation of rGO-C3AH6 nanocomposite
	2.5 Preparation of C3AH6 and rGO-C3AH6 pallets

	3 Characterizations
	4 Property measurements
	5 Simulation of XRD peaks
	6 Results and discussion
	6.1 Ca12Al14O33 cement characterization
	6.2 GO and rGO characterizations

	7 Nanometer sized C3AH6 and rGO-C3AH6 nanocomposite cements
	7.1 XRD characterization
	7.2 SEM analysis
	7.3 TEM, SAED and EDX characterizations
	7.4 Raman spectra analysis
	7.5 EDS mapping analysis
	7.6 X-ray photoelectron spectroscopy
	7.7 UV–visible spectroscopy
	7.8 Schematic diagram

	8 The properties of rGO-C3AH6 nanocomposites
	8.1 Micro-hardness properties
	8.2 Dielectric properties
	8.3 Thermal (TG) properties
	8.4 Antibacterial properties

	9 Conclusions
	Acknowledgements
	Appendix A Supplementary data
	References


	6
	Optical and dielectric properties of nano-sized tricalcium aluminate hexahydrate (C3AH6) cement
	1 Introduction
	2 Experimental details
	2.1 Chemicals
	2.2 Preparation of C12A7 cement
	2.3 Preparation of C3AH6 cement hydrate
	2.4 Preparation of C3AH6 and C12A7 pellets
	2.5 Characterization
	2.6 Properties measurement

	3 Results and discussion
	3.1 XRD characterization
	3.2 TEM analysis
	3.3 IR spectroscopy analysis
	3.4 Schematic diagram
	3.5 TGA characterization
	3.6 XPS analysis
	3.7 Optical properties
	3.8 Dielectric properties

	4 Conclusions
	Acknowledgements
	References


	7
	Effect of free oxygen radical anions and free electrons in a Ca12Al14O33 cement structure on its optical, electronic and an ...
	1. Introduction
	2. Experimental
	2.1. Chemicals
	2.1.1. Preparation of Ca12Al14O33 cement as starting materials
	2.1.2. Preparation of conducting Ca12Al14O33 cement
	2.1.3. Preparation of the cement pellets

	2.2. Characterization
	2.3. First-principles calculations
	2.4. Property measurements
	2.5. Antibacterial property testing

	3. Results and discussion
	3.1. Characterization of Ca12Al14O33 cement as a starting material
	3.2. Characterization of conducting Ca12Al14O33
	3.2.1. Sintering process
	3.2.2. XRD characterization
	3.2.3. Photographic and electric resistance measurements
	3.2.4. Absorption coefficients
	3.2.5. SEM and EDS analysis

	3.3. Properties of conducting Ca12Al14O33
	3.3.1. Raman spectroscopy analysis
	3.3.2. Optical properties
	3.3.3. First-principles calculations

	3.4. Schematic diagram for fabrication of conducting Ca12Al14O33
	3.5. Anti-bacterial activities of Ca12Al14O33 cements

	4. Conclusions
	Declarations
	Author contribution statement
	Funding statement
	Competing interest statement
	Additional information

	References


	8
	High temperature electrical and thermal properties of activated bamboo charcoal/C12A7 mayenite composite prepared by carbon diffusion process
	Introduction
	Experiment
	Results and discussion
	Optical properties
	Electrical properties
	Thermal properties
	Conclusions
	Acknowledgements
	References


	9
	Effect of Fe3+-doped Ca12Al14O33 cement on optical and thermal properties
	Introduction
	Experimental
	Results and discussion
	Computational results
	Optical properties
	Thermal properties

	Conclusions
	Acknowledgments
	References





