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ABSTRACT

This work aims to synthesis nano-crystal Mg>Si thermoelectric material using microwave
heating. The Si as starting materials was derived from SiO2 which is 99%in purity and 38.63
nano-meters by obtained from rice husk. The obtained Si (96% and 100 nano meters) was
obtained. The Mg>Si was synthesized via a reaction 2Mg + Si --> Mg>Si by microwave
heating at 650 C in argon atmosphere. The obtained Mg>Si as thermoelectric materials was in

sized 65 nano-meters. The thermoelectric properties of MgxSi was -360 u V/K for Seebeck

coefficient 350 — 580 K. The thermoelectric generator of a thermoelectric module in 2 cm in

diameter and 1.5 cm in high generated in 700 ¢ m for electric current and 70 mV for electric

potential. This concluded that the rice husk can be derived Mg>Si thermoelectric material of.

Keywords: magnesium silicide; Thermoelectric; starting material from rice husk.
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1) Si0, 1ALV N 600 DIFNLTAITOH

Element Wt% | Atomic
%
O 53.23 66.66
Na 0.00 0.00
Si 46.71 33.32
P 0.00 0.00
Fe 0.05 0.02
Total: 100.00  100.00
2) Si0O, mmmau{l’n ‘171] 700 E]\iﬁ““lial%t’lﬁ
Element Wt% | Atomic
%
O 5326  66.67
Na 0.00 0.00
Si 46.74 | 33.33
P 0.00 0.00
Total: 100.00 ~ 100.00
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P 0.00
K 0.16
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[1]Chaiwat Phrompet, Chaval Sriwong, Santi Maensiri, Prinya Chindaprasirt, Chesta

Ruttanapun*, “Optical and dielectric properties of nano-sized tricalcium aluminate
hexahydrate (C3AH6) cement”, Construction and Building Materials ,179 (2018) 57-65. ISI
Impact Factor: 3.169, (Quartiles 1).

[2] C. Ruttanapun, P. Srepusharawoot, and S.Maensiri, “Effect of Fe**-doped Cal2A114033
cement on optical and thermal properties”, Chinese Journal of Physics, 56 (2018) 252-260

12560 (2017)

[1] C.Rudradawong, Chesta Ruttanapun, “effect of excess oxygen for CuFeO2.06 Delafossite

on Thermoelectric and optical properties”, Physica B: Condensed Matter, Volume 526, 1
December 2017, Pages 21-27. (ISI IF(2017):1.386)

[2]Tapsanit P., Yamashita M., Otani C., Krongsuk S., and Ruttanapun C., (2017) “Closed-form

formulae of effective parameters of hyperbolic metamaterial made by stacked hole-array layers

working at terahertz or microwave radiation”, Vol. 34, (9): pp. 1930-1936.

i (2016)

[1]JHongaromkij Y., Rudradawong C., and Ruttanapun C.-, (2016) “Effect of Ga-substitution
for Fe sites of delafossite CuFeixGaxO» (x = 0.0, 0.1, 0.3, 0.5) on thermal conductivity, Journal
of Materials Science: Materials in Electronics, Vol. 27: pp. 6438-6444.

i (2015)
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[1]Ruttanapun C.* and Maensiri S., (2015) “Effects of spin entropy and lattice strain from

mixed-trivalent Fe*"/Cr*>* on the electronic, thermoelectric and optical properties of delafossite
CuFe1xCrxO2 (x =0.25, 0.5, 0.75)", Journal of Physics D: Applied Physics, Vol. 48: pp. 495103.

[2]Hongaromkij Y., Rudradawong C., Wichainchai A. and Ruttanapun C.-, (2015)
“Improvement of Thermoelectric Material by Reduction Thermal Conductivity of

Sn-doped CuFeO2 Delafossite Compound” , Integrated Ferroelectrics: An
International Journal, Vol. 165 (1): pp. 73-80.

[3]Ruttanapun C. -+ , Charoenphakdee A., Nisoa M., Muthitamongkol P. ,
Thanachayanont C. and Maensiri S., (2015) Effect of Strong Correlation of Mg?'-
doped into Cr®> Sites of CuCrO2 on Thermoelectric Properties , Integrated

Ferroelectrics: An International Journal, Vol. 165 (1): pp. 45-52.

i (2014)

[1]Ruttanapun C.», 2014 <Effects of Pd substitution on the thermoelectric and electronic

properties of delafossite Cu;—xPdxFeO2 x =0.01, 0.03 and 0.05)”, Journal of Solid State

Chemistry, Vol. 215: pp.43-49.

[2]Plaipichit S., Buranasiri P., Ruttanapun C., and Jindajitawat P., (2014) <The direct
measurement of the photorefractive grating on anisotropic self diffraction using digital
holography~, Integrated Ferroelectrics, Vol. 156: pp.160-167.

[3]Wicharn S, Buranasiri P., Ruttanapun C., and Jindajitawat P., (2014) A computational
investigation of third-harmonic generation in one-dimensional photonic band-gap materials

with multiple-scale method~, Integrated Ferroelectrics, Vol. 156: pp. 45-52.

[4]Ruttanapun C.xKosalwat W., Rudradawong C., Jindajitawat P., Buranasiri, P. Naenkieng

D., Boonyopakorn N., Harnwunggmoung A., Thowladda W, Neeyakorn W., Thanachayanont
C., Charoenphakdee A, and Wichainchai A, 2014 “Reinvestigation thermoelectric properties

of CuAlOz~, Energy Procedia, Vol. 56, pp. 65-71.

[5]Rudradawong C., Wichainchai A., Sakulkalavek A., Hongaromkid Y., and Ruttanapun C.x,

2014) “Method of high active preparation and electrical properties of CuFeO2 delafossite-type~

, Advanced Materials Research, Vol. 979: pp. 302-306
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[6]Ruttanapun C.:Jindajitawat P., Buranasiri P., Thowladda W., Neeyakorn W., Naenkieng D,

Harnwunggmoung A., Charoenphakdee A., Boonyopakorn N., Thanachayanont C., 2014)<High
temperature thermoelectric properties of delafossite CuBO>», IEEE 978-1-4799-3855-
1/14/$31.00

i (2013)

[1]Ruttanapun C.»(2013)<Optical and electronic properties of delafossite CuBO: p-type

transparent conducting oxide~, Journal of Applied Physics, Vol. 114: pp. 113108.

[2]Ruttanapun C.< (2013) Boonchom B., Thongkam M., Kongtaweelert S., Thanachayanont

C., and Wichainchai A, «Electrical and optical properties of p-type CuFe;xSnxO2 x =0.03, 0.05)

delafossite-oxide”, Journal of Applied Physics, Vol. 113: pp.023103.

[3]Ruttanapun C.:Boonchom B., Vittayakorn N., Harnwunggmoung A, and Charoenphakdee

A, 2013)<Synthesis and Thermoelectric Properties of CugosPtoosFeo97Sno0302 Delafossite-

Oxide~, Ferroelectrics, Vol. 453(1): pp.75-83.

[4]Ruttanapun C.-., Kahatta S., Boonchom B., Vittayakorn N., Thongkam M., Kongteweelert

S., Woramongkonchai S., and Chaiyasith P., 2013)«Optical Properties of
Cuoo5PtoosFeo97Sn0 0302 for p-type Transparent Conducting Oxide Materials», Advanced

Materials Research, Vol. 717: pp. 15-10.

[5]Boonchom B., Ruttanapun C., Thongkam M., Chaiyasith P., Woramongkonchai S,,

Kongteweelert S. and Vittayakorn N., 2013) <A new synthesis of BaHPO4 precipitated by
BaCO3-H3P0O4-NaOH system at room temperature», Advanced Materials Research, Vol. 717:

pp 37-43.

[6]Chaiyasith P, Ruttanapun C., Thongkam M., Kongteweelert S, Woramongkonchai S.and

Boonchom B,, 2013) <A Simple Route to Synthesize Ferromagnetic Binary Calcium Iron
Pyrophosphate CaFeP>O7 Using Aqueous-Acetone Media~, Advanced Materials Research,
Vol.717:pp. 44-48.
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[7]Kongteweelert S, Ruttanapun C., Thongkam M., Chaiyasith P., and Woramongkonchai S.,

(2013) “Facile, alternative synthesis of spherical-like Ca(H2PO4)2-H>O nanoparticle by aqueous-

methanol media», Advanced Materials Research, 717 : pp. 49-53.

[§]Ruttanapun C.x, Jindajitawat P., Thowladda W., Neeyakorn W., Thanachayanont C,,

Charoenphakdee A., 2013)<Thermoelectric properties of Sn*-substituted CuFeO2 delafossite-

oxide”, Advanced Materials Research, Vol. 802: pp. 17-21.

[9]Kahatta S., Chaiyo N., Ruttanapun C., Techitdheera W., Pecharapa W, and Vittayakorn N,,

2013) “Microwave-assisted solution combustion synthesis and characterization of

thermoelectric CazCo206 powder”, Advanced Materials Research, Vol 802: pp. 84-88

[10]Charoenphakdee A., Harnwunggmoung A., Seetawan T., Rattanapun C,,
Amornkitbamrung V., Kurosaki K., and Yamanaka S., 2013) “Reinvestigation the thermal and

electrical transport properties of T17Sb,», Advanced Materials Research, Vol. 802: pp. 284-288.

[11]Ruttanapun C.x., Boonchom B., Thongkam M., Kongtaweelert S., Wichainchaia A.,

Thanachayanont C,, and Charoenphakdee A., 2013) “Thermoelectric properties of n-Type
CuFeo95PboosO2 delafossite type-oxide», Journal of Material Science and Applied Energy, Vol.

22): pp. 1-5

[12]Ruttanapun C.x., Hongaromkid Y., Thowladda W.and Wichainchai A., (2013)"Alcohol

sensing of p-type CuFeO, delafossite oxide ", Proc. SPIE 8883, ICPS 2013, 88831L;

doi:10.1117/12.2021102.

[13]Ruttanapun C., Sa-nguan-cheep M., Kahatta S., Buranasiri P. and Jindajitawat P., 2013)
"Optical and electronic transport properties of p-type CuCoO: transparent conductive oxide ",

Proc. SPIE 8883, ICPS 2013 888310; do1:10.1117/12.2021992.

[14]Wicharn S., Buranasiri P., Ruttanapun C., and Jindajitawat P., 2013) «Efficient third-
harmonic generation in one-dimensional photonic crystals”, Proceedings of SPIE - The

International Society for Optical Engineering, 8883, 2013.
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[15]Plaipichit S., Atta P, Buranasiri P, Ruttanapun C., and Jindajitawat P., (2013) “Fingerprint
verification by using low coherence digital holography», Proceedings of SPIE - The

International Society for Optical Engineering, 8883.

[16]Sidakum K., Buranasiri P., Plaipichit S., Ruttanapun C., and Jindajithawat P., 2013)«The

generation of optical phase conjugation from cerium doped barium titanate at wavelength of

632.8 nm~, Proceedings of SPIE - The International Society for Optical Engineering, 8883.

[17]Wicharn S., Buranasiri P., Ruttanapun C., and Jindajitawat P., 2013) “Optical parametric

amplification in one-dimensional photonic bandgap structures”, Vol.52: pp. 6090-6099.

Invited speaker

[1] < Fabrication of thermoelectric materials and devices in sub-nanometer-sized empty
cages C12A7 cement-based compound-, The 1% international conference on applied science
engineering and interdisciplinary studies (ASEIS), 5 July 2018, Rajamangala university of
Technology Thanyabury.

International conferences

[1] C. Ruttanapun, P. Srepusharawootand S. Maensiri, «Effect of Cu-Doped Cal2A114-x033
Cement on Thermal and Electronic Properties”, the 11th Asian Meeting on Electroceramics
(AMEC-11, 2018), the International Convention Center Hiroshima, Hiroshima, Japan from
May27 - Junel, 2018, with 2018 ISAF-FMA-AMF-AMEC-PFM Joint Conference
AFAAP2018) (Poster presentation).

[2] Chesta Ruttanapun and Santi Maensiri, “Thermoelectric properties of Cal2A114033
cement prepared by hot press sintering», The first materials research society of Thailand
international conference, Convention center, The empress hotel, Chiang Mai, Thailand,
October 31 -November 3, 2017. (Oral presentation)

[3]Chaiwat Phrompet, Chaval Sriwong, Santi Maensiri, and Chesta Ruttanapun,
“Thermoelectric properties of 3Ca)-Al203-6H20, reduce graphene oxide hybrid base on

cement composite fabrication by hot press sintering”, The first materials research society of
Thailand international conference, Convention center, The empress hotel, Chiang Mai,
Thailand, October 31 - November 3, 2017. (Poster)

[4] Sakwiboon Jantrasee, Direk Boonthum and Chesta Ruttanapun, “Microwave-assisted
hydrothermal technique synthesis of C12A7 Nanostructures”, The first materials research
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society of Thailand international conference, Convention center, The empress hotel, Chiang
Mai, Thailand, October 31 - November 3, 2017. (Posten).

[5]Direk Boonthum ,Chesta RUTTANAPUN, and Mudtorlep NISOA, “Design of a high-
temperature microwave furnace for preparation of highly efficient thermoelectric materials~
SiamPhysicsCongress2017, Siam Physics Congress 2017 (24-26 May 2017)

[6]Chaiwat Phrompeta, Chaval Sriwongb, Chesta Ruttanapuna, and Santi Maensiric
Preparation and characterization of cement 12Ca0-7A1203reduced graphene oxide hybrid

composites and their electrical properties, NanoThailand 2016, 27-29 November 2016, THE
GREENERY RESORT KHAO YAI

[7]S. Chanprateep, C. Phrompet, C. Rudradawong, J. Gobpant and C. Ruttanapun, “Al-doped
ZnO thermoelectric module”, The 4th Southeast Asia Conference on Thermoelectrics 2016
(SACT 2016), 15-18 December 2016, Da Nang City, Vietnam, Oral presentation, Book of
abstracts p. 24,

[8] C. Ruttanapun and S. Maensiri, “Effect of Fe-doped C12A7 cement on thermal and optical
properties”, The 4th Southeast Asia Conference on Thermoelectrics 2016 (SACT 2016), 15-18
December 2016, Da Nang City, Vietnam, Poster presentation, Book of abstracts p. 58.

[9]J. Gobpant, C. Phrompet, C. Rudradawon, S. Chanprateep, P. Tapsanit, and C. Ruttanapun
, “High-temperature thermoelectric concrete block from CaMnO3~, The 4th Southeast Asia
Conference on Thermoelectrics 2016 (SACT 2016), 15-18 December 2016, Da Nang City,
Vietnam, Poster presentation, Book of abstracts p. 75.

[10]C. Ruttanapun and S. Maensiri, “Thermoelectric electronic and optical properties of Sn-
doped CuCrCo2 delafossite”, The 4th Southeast Asia Conference on Thermoelectrics 2016
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