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This study aims to investigate the strong correlation effect of spin and charge carriers for
the Mg**-substituted into Cr'* sites of CuCrQ), delafossite on thermoelectric properties.
The CuCrpgsMgpo:0> sample was synthesized by a solid state reaction. The starting
powder CuO, Cr20; and MgO were ball milled with poly vinyl alcohol solution for
24 h. The ball milled powder was pressed and sintered in air atmosphere at temperatire
1050 C for 6 h. The crystal structure was characterized by XRD, TGA, XPS and the
thermoelectric properties were measured at high temperature. The XRD displayed peaks
of the pure phase CuCrO); structure as hexagonal delafossite-tvpe structure space group:
R3m. The Seebeck coefficient of the samples displayed positive sign as p-type (hole)
conductor. The XPS results displayed Mg>*, Cu'*, Cr’* and Cr** ion states. The Mg**
induced mixed-valance Cr™*/Cr'* states resulting in enhanced Seebeck coefficient due
to a strong correlation of the spin-entropy. The experimental results of Seebeck value
were close to calculated results by the extended Heikes formula confirming of the
strong correlation effect. In addition, the Mg-doped CuCrO; resulted in increased
electrical conductivity and reduced thermal conductivity with increasing temperature.
These indicate that the Mg**-substituted for Cr’* of CuCrO; delafossite enhance the
thermoelectric properties.

Keywords Thermoelectric properties; CuCrO,; mixed-valence Cr'*/Cr*™ state; Mg?*-
substituted
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37 1. Introduction
38 The thermoelectric materials performance [1-4] is dependent on a dimensionless Figure of
39 Merit, ZT = o §*T/k. where S is the Seebeck coefficient, o is the electrical conductivity and
40 « is the thermal conductivity, and T is the absolute temperature respectively. The large ZT'
41 occurs in materials containing two large values of o and S, and a small value of k. Koshibae
42 etal. [5] have predicted upper limit of Seebeck coefficient for the Na,CoO, compound, 1.e.
43 150 pV/K at the high temperature by using the approach of electron strong correlation. The
44 Na,CoO; crystal structure is composed of the Na and the CoOg octahedral layer alternate
45 stacking along the c-axis. The important role to control for enhancing of the Seebeck value
46 of the Na,Co0, is the mixed valence state of the Co>/Co* jon state in CoOj octahedral
47 layer. In addition, CuCrO; delafossite crystal structure is similar to NayCoQs. The CuCrO,
48 compound |6] is described by the Cu™ layer and the CrOg octahedral layer. The Cr' ions are
49 linearly bonded with 2 O®~ ions with a dumbbell-shape. The CrOg octahedrals are formed
50 by sharing of the [CrO,]~ edges. There are experimental reports that the Seebeck value of
51 the CuCrO; compound can be increased by substitution of Mg* for Cr** site.
52 Our previous work [7] has described behavior of Seebeck value of CuFeO; delafossite
53 by substitution of Sn** for the Fe™ sites into the CuFeQ; compound by using approaching
54 of the electron strong correlation of the mixed valence state of the Fe>*/Fe** ions state in
55 FeOg octahedral.
56 Therefore, this work 1s aimed to describe the enhancing of thermoelectric properties
57 of the p-typed CuCrO, delafossite by Mg>* substitution for the Cr** sites with approach
58 of the strong correlation of electron of the mixed valence state in the compound. The
59  CuCrpogMgop0; was prepared by the solid state relation. The XRD, TGA, the XPS,
49 thermoelectric properties were characterized and discussed.
62 2. Experimental Details
63 Sample of CuCrgogMgo 02O, was prepared by a solid-state reaction method. Starting pow-
64 ders of CuO, Cry03, and MgO were mixed and ground in an agate mortar. Then, a homoge-
65 nous powder was cold pressed into pellets having diameters of 12 mm and thicknesses of
66 2-3 mm. Next, the pellets were sintered in furnace at 1050°C under air atmosphere for 24 h,
67 and were rapidly quenched to room temperature. The pure phase of the CuCrgogMgo2 02
68 samples was characterized by the XRD of PHILIPS model: X Pert MPD using Cu Ka
69 radiation with 26 = 10° to 80° with 0.02 steps. The oxygen content was analyzed by
70 using TGA by the Perkin Elmer TGA7 under N, atmosphere. The XPS was performed on
71 AXIS Untra DLD with Al Kee (150 W) X-ray source with photon energy 1486.6 eV. The
72 Seebeck coeflicient was simultaneously measured on the sample bar using the ULVAC-
73 RIKO ZEM-3 thermoelectric property measurement system under a low-pressure helium
74 atmosphere. The thermal conductivity was measured by using the ULVAC SINKU RIKO
75 TC-7000 laser-flash method on pellets of 12 mm diameter with thickness of 1.6 mm.
76 3. Results and Discussion
77 The XRD patterns of the CuCrgosMgop202 sample are shown in Fig. 1. The standard phase
78  for the CuCrO; delafossite from the Inorganic PDF#00-039-0247 is added for the reference.
79 The XRD peaks display all peaks corresponding to the referent peaks of the CuCrO,
80 reference [8]. This confirmed that the prepared CuCrggogMgp.pnO2 formed a delafossite
81 structure as an R3m space group.
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Figure 1. XRD patterns for the CuCry gsMg 5,0, sample, with data from the PDF file (00-039-0247)
for CuCrO, delafossite inserted.

Figure 2 shows thermogravimetric analysis (TGA) weight loss of the CuCrgosMgp 02O
sample. The weight loss of TGA line was determined from finding of the content of excess
oxygen insertion at central of Cu triangles layers of CuCrp,ggMgp 0205 structure. The results
show that the total weight loss of CuCrgggMgop202 1s 0.5% as assuming chemical formula
CuCrpogMgo 20245 (8 = 0.5). In the report [9]. the total weight loss for CuCrO; is close
to zero% resulting from ionic radii of Cr’* (0.615 A) which is relating to the area of Cu'*
triangular as smaller the critical ionic radii (0.665 A) for oxygen insertion. The 0.5% weight
loss of CuCrpggMgp 0 O is affected from the large Mg (ionic radii 0.72 A) substitution for
Cr (ionic radii 0.615 A) sites contributing to large than the critical ionic radii for oxygen
insertion.

The XPS spectra of Cu, Cr, and Mg for CuCrggsMgp g0z are shown in Fig. 3. The
binding energy of XPS spectra were was used to determine the oxidation number of
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Figure 2. The TGA and DTA curve of the CuCrg9sMgp 020> sample.
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Figure 3. XPS spectrum for (a) Cu(2ps5). Cu(2p;). (b) Mg(1s) and (b) Cr**(2p), Cr**(2p) in the
CuCry9sMg 20, sample.

components of the sample. In Fig. 3(a), the binding energy for Cu(2ps) and Cu(2ps)
were centered at 934 eV, and 953 eV, respectively, confirming the existence of Cu™ state
in CuCrgggMgo020,. In Fig. 3(b), the Mg(ls) was assigned at 1303 eV as the posi-
tion of Mg>* ions state. In Fig. 3(c), the Cr**(2p;2). and Cr’*(2psp) states were cen-
tered at 586.9 eV.5, and 575.9 eV (and 576.9)[10]. respectively and the Cr4+(2p|,2) and
Cr*t(2psp) states were centered at ~577.2 eV and ~585.5 eV[10], respectively. This indi-
cated that a mixture of states for the Crtand Cr** ions occurred in the CuCrg9sMg0.0202
sample.

From the XPS results, the nature of p-type CuCrgogMgppO, was effected by
the Mg>* substitution for the Cr3* site as relating to the chemical formula [11] of
Cu[Cr3 ] [Cr*t]x[Mg?Zt]cO,. This indicated that the mixing of the valence state be-
tween the Cr** and Cr** ions existed in the octahedral block layers. The results showed
that the Mg>*-doped CuCrO, possessed electron strong correlation from orbital and spin
degeneracy of the Cr** and Cr*+ ions.

The Seebeck coefficient(S) of the CuCrg9sMg 20> sample as a function of the tem-
perature in the range of 300 to 573 K is shown in Fig. 4. The S value of the CuCrg9gMg0.0202
sample was in the range of 255 to 315 ' V/K with temperature from 300K to 800 K. The
results showed the Seebeck coefficients as a positive sign indicating p-type conductivity
[12]. The S of the CuCrgogMgo.020, sample was lower than that of CuCrO, reference.
In addition, the S of CuCrg9sMgo 020> sample was slightly increased as the temperature
increased implying the semiconductor behavior. The reducing of S was influenced from
the increasing of the hole carriers due to the Mg?* substituted for Cr3*site, and rising with
temperature increasing.
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Figure 4. The Seebeck coefficient as a function of temperature of the CuCrgy 9sMgp 20> sample.

To describe the Seebeck behavior, the S can be described by the Hekes formula as:
S = 7"‘7"' aaliﬁlﬁ |, where kg is the Boltzmann’s constant, e is the electronic charge, g is
the degeneracy of the system, and N is the number of particles. For the case of g for the

strong correlation of orbital and spin degeneracy of carrier, the § is satisfied the extended
7‘%“' ]n(ﬁ% 0I5, where g and g**are the spin and
orbital degeneracy for Cr’* and Cr*~ state, respectively, and x is the ratio of the number of
carriers to available sites.

For the CuCrypysMgo 202 compound, the transition octahedral oxide of CrOg layer of
the compound existed the degeneracy of electronic state due to the mixed state of Crt/Cr*+
which affected splitting state into two the tg and e by the crystal filed effecting in the
3d energy state. The g+ and g*+ values were calculated by production of (25+1)(2L+1),
where § is total spin and L is total orbital for the Cr* (3d”) and Cr** (3d°) state. Totally, the
S can be written [13] as:S = 7%(111(%)(ﬁ)). The value of (25+1) is 1, and
3 for the Cr* (3d7) and Cr** (3d°) state, respectively, (2L+1) is 4, and 3 for the Cr** (3d%)
and Cr** (3d°) state, respectively. The g™ is obtained 9 and g** is obtained 4. The x value
is approximated at 0.02. Finally, the results of S were obtained 268 wV/K, respectively.
The results relate with the experimental result at temperature 760 K. The results imply that
the extended Heikes formula can predict the S value at high temperature.

Figure 5 displays the temperature dependence of the electrical conductivity (o) of the
CuCrposMgo 202 sample and the CuCrO; reference. The values were measured in the
temperature ranging from 300 to 760 K. The ¢ was ranging from 4 to 11 S/cm. The value
of CuCrgggMgp 00, was above that of the CuCrO, reference due to the carrier supporting
from the substitution of Mg corresponding to the § value of TGA weight loss.

Figure 6 shows the temperature dependence of the thermal conductivity (« ). The results
show that thex of CuCrgesMgpp202 sample was lower than that of the CuCrO; based. The
value of « for the CuCrgogMgp o207 was range of 1.2 W/mK to 2 W/mK with temperature
of 300 K to 960 K. The « values were lower approximately 3 to 4 times from the value
of CuCr0, based. This effect was contributed by the Mg>* substitution for Fe* sites as

Heikes formula following as: § =
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Figure 5. The temperature dependence of electrical conductivity of the CuCroosMgo0202 sample
with CuCrO, based.

145  a center of the CrOg4 octahedral layer. The large atomic weight of Mg is a major effect to
146  reduce thermal conductivity.

147 Figure 7 displays the temperature dependence of the ZT of the CuCrpogMg 0203
148 sample. The ZT was calculated from the relation of ZT = S20 T/k, where T is the absolute
149 temperature. The results were in a range of 0.003 to 0.035 with the temperature ranging
150 from 300 to 780 K. The results were increased with increasing temperature. The maximum
151 ZT value in this experiment was 0.035 at a temperature of 780 K.
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Figure 6. The temperature dependence of thermal conductivity of the CuCro9sMgo 0202 sample with
CuCrO, based.
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4. Conclusion

The CuCrpogMgo.0202 specimen was prepared by the solid state reaction method. The
X-ray peaks corresponded with the CuCrO; delafossite structure. The XPS spectra showed
that the Mg-substituted CuCrO, excited the Mg?* state and the mixed Cr3*/Cr** states.
The Seebeck coefficient result by Extended Heikes formula was close to the experimental
results at high temperature. The reducing of the Seebeck value of the CuCrpogMgo.0202
was due to the increasing of charge by Mg?*-doped. The increasing of Seebeck value
with increasing temperature was due to the strong correlation of charge carrier between
the Cr3* and Cr** ions in the octahedral CrOg layer. The enhanced electrical conductivity
of CuCrpogMgo.020; is due to the increasing of charge carrier by Mg“-doped. The low
thermal conductivity of the CuCrg9sMgo.020, was an effect from the large atomic weight
of Mg-doped. As a result, the rising of ZT of CuCrp9gMgo.020> from the CuCrO;- based
was due to the Mg?*-substitution into Cr3* at center of octahedral of CrOg layer.

Funding

Financial support was provided by a grant from the KMITL Research Fund of King
Mongkut’s Institute of Technology Ladkrabang, Ministry of Education, Thailand. Addi-
tional financial support was given via a research grant MT-B-57-MET-07-2621I from the
National Metal and Materials Technology Center, Thailand.

References

1. G. S. Nolas, J. Sharp and H. J. Goldsmind. Thermoelectric basic principles and new materials
developments, Germany, Spinger, (2011).

2. G.J. Snyder, Small thermoelectric generator, The Electrochemical Society interface, (2008).

3. C. Ruttanapun, Journal of Solid State Chemistry, 215 43-49 (2014).

4. J. R. Sootsman, D. Y. Chung, and M. G. Kanatzidis, New and old concepts in thermoelectric
materials, Angew. Chem. Int. Ed., 48 8616-8639 (2009).



30

701xml GINF_A_1062679 June 26, 2015 16:0
8 C. Ruttanapun et al.

177 5. W. Koshibae, K. Tsutsui, and S. Maekawa, J. Phys. Rev. B. 62 6869-6872 (2000).
178 6. C. Ruttanapun, A. Wichainchai, W. Prachamon, A. Yangthaisong, A. Charoenphakdee, and T.
179 Seetawan, J. Alloys Compd., 509 4588-4594 (2011).
180 7. C. Ruttanapun, B. Boonchom, M. Thongkam, S. Kongtaweelert, C. Thanachayanont and A.
181 Wichainchai, J. Appl. Phys., 113 023103 (2013)
182 8. T.Okuda, N. Jufuku, S. Hidaka, and N. Terada, Phys. Rev. B, 72 144403-1-144403-5 (2005).
183 9. C. Ruttanapun, Journal of Science Ladgrabang, 23 112-119 (2014).
184 10. S. Zhou, X. Fang, Z. Deng, Da. Li. W. Dong. R. Tao, G. Meng, T. Wang, X. Zhu, Journal of
185 Crystal Growth, 310 5375-5379 (2008).
186 11. C. Ruttanapun, B. Boonchom, N. Vittayakorn, A. Harnwunggmoung and A. Charoenphakdee,
187 Ferroelectrics, 433 75-83 (2013).
188 12. C. Ruttanapun, P. Jindajitawat, P. Buranasiri, D. Naenkieng. N. Boonyopakorn, A. Harnwung-
189 gmoung, W. Thowladda, W. Neeyakorn, C. Thanachayanont, and A. Charoenphakdee, Integrated
190 Ferroelectrics, 156 102-114, (2014).
191 13. C. Ruttanapun, J. Solid State Chem., 215 4349 (2014).



A ya v

Y I
voyailsz IAnazIvE

HALATITTHE TAUNUS

Assits.Prof.Dr.Chesta Ruttanapun

a aa a J @ o
MAdHAnd aagInomnans aaiumaluladnszveunduinanmiaianszis
DUURADINGN NAIANTZUY NFIUNN 10520

A A
uone 0815104965

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

A o A A
yorvosyan GAUE! gonfuney Unau
M. ana uMINendevouINY 2541
M ana uMINendevouIIY 2546
ala d d o
s.a. Wanadszgna amdumaluladnszeeanandiguniiis | 2554
CRRNERAIN

¢ auAd { 3 o ao
ﬂi%ﬁﬂﬂﬁﬂ!ﬂu'ﬁ]ﬂﬂtﬁﬂ’)éﬁlﬂﬂ waz/mM3enrmuNT iamelunazneusntlszna Iﬂﬂiﬁl}ﬁﬂWUﬂ1W Tumsiite

v o

' Yo a Y a v A FA) ao 1 Y a v
’J']L“]JU@’?J']N’J?Jﬂ']i!!NUQ']u’J o 1nth IAsamsIve 1’1‘i8Ej‘i’Jillﬂﬂnlu!!ﬂﬁ&"llﬂlﬁu@ﬂﬁ’ﬁ]ﬂ

o A Yo
adanlasy

Yo o g A o 4 a  a A Vg v v ~ v

I85usetadlulsemeatiodasuaziiunesdemitonaasiniludaen ldazuuuesentoy sudu 3 Tu
- a o a Ao a aa A aa 2 o
12555 (26 @araw 2555) lundngasinemaasquiliausa 9110 yais A.as.uav Hazds Taailusieia

= Yy a Ao a a o aa @ Ao
msfnpBeaouTLINemManIauRtnds iasannnaaanlasumsanuiidrlunsesiill impact factor
@ o 19 ala o, =

swnuudrIdgega 3 Suduusn vesszma (@aniland) vindaunisdnu 1 2554

o

¢ a -
Uszaumsalanddeineves

W.F1. 2542 — 2546



32

udie3de: TassmsnouiiunesTiasauuwaduawaaaduuaua vy 2 17 quanivayy
NnANINNUALZATIINIMIITEINNA (@07) nililugaTasamsiannsadiaaan Inegaounilube
Tag WAL 1134 auafan dhuiamihinsans Yiaam a nnInildnd anzInemani uminedeveunnu
W.f1. 2546 — 2555

MIIANHRUS

M o au

Y
NBILTINIDE

a oa o

Qe Houl§iian1sItemsraesvunalug Large Scale Simulation Lab (LSR)

Ao A

P'hﬂ: HUIBIVBETAUNA MITOEITUATNTAIUIN

¢ aa g a ¢ A s 0 a
ﬂuﬂ!ﬂﬂiuiﬁE’JﬂI,ﬁﬂ‘Vliﬂuﬂﬁl!ﬁgﬂﬂMWJLﬂﬂillﬂﬂWWﬂ (NECTEC)

o o

) a 14 ' a
dinanusianInnmansvazna TuTatuiana (@ms.)

POy
NI A
%) o A Jd a d

1) Tasamsiannldsunsuuazdrasmuudie s W ludedmun(2546-2552)

1.1) TA59M15 3-D Finite Element Solar Cell simulation

1.2) Tasamsviamn IAaf I UUYUIY Parallel FEM Toolkit
Z)Iﬂidmimsﬁ'wmmﬂiuiaﬁms"lﬁﬂ3m%’auﬁw"luiﬂsnwc?iuuuﬁlu‘Jzﬁ'uqmﬁmﬂ‘s‘m(nu AMY.)  AUHUNITIYIIN

v D] A aa v 9 a aa A A 4 a s

3$NIN HeaP1iRms LSRINECTEC) nu #oailfiinmamea TuTagwarauuionisszgnanandnssy gudainuy
I~ a 9 ala d o w Aa a 14 a 1% v o o = I3 a 3 @ 9
Wu@adildnd dnindrinemnand uwininedoidoanysl lagll WA, a3. vyeaedy wilae Wuimih

Tnsan1a(w.A.2553-To91iu)
a v daaa d )\ [ a a
NAIHIV/ U NI IANATUINSUNT (SZAVBIAUAZINUIBIA)
NINTHINTIR

1. C. Ruttanapun,”Effects of Pd substitution on the thermoelectric and electronic properties of delafossite Cu,— Pd FeO,
(x=0.01, 0.03 and 0.05)”, Journal of Solid State Chemistry, volume 215, 2014, Pages 43-49. ISI Impact factor 2.0.

2. C. Ruttanapun, “Optical and electronic properties of delafossite CuBO, p-type transparent conducting oxide”, Journal
of Applied Physics 114, pp. 113108 (2013). ISI Impact Factor: 2.13

3. C. Ruttanapun, B. Boonchom, M. Thongkam, S. Kongtaweelert, C. Thanachayanont, A. Wichainchai, “Electrical and
optical properties of p-type CuFe,_Sn O, (x = 0.03, 0.05) delafossite-oxide”, journal of Applied Physics, 113 (2013), pp. 023103.
ISI Impact Factor: 2.13

4. C. Ruttanapun, B. Boonchom, N. Vittayakorn, A. Harnwunggmoung, A. Charoenphakdee, “Synthesis and
Thermoelectric Properties of Cu, Pt Fe ,,Sn, O, Delafossite-Oxide”, Ferroelectrics, 453:1, 75-83, 2013. ISI Impact factor:

0.0372

0.391.


http://www.sciencedirect.com/science/journal/00224596/215/supp/C

33

5. Wicharn, S., Buranasiri, P. , Ruttanapun, C., Jindajitawat, P., ”Optical parametric amplification in one-dimensional

photonic bandgap structures”, Applied Optics, Volume 52, Issue 25, 1 September 2013, Pages 6090-6099.

6. Ruttanapun C., Jindajitawat P., Thowladda W., Neeyakorn W., Thanachayanont, C., Charoenphakdee A.,

“Thermoelectric properties of Sn” -substituted CuFeO, delafossite-oxide”, Advanced Materials Research, Volume 802, 2013,

Pages 17-21.

7. Kahatta S., Chaiyo N., Ruttanapun C., Techitdheera W., Pecharapa W., Vittayakorn, N., “Microwave-assisted

solution combustion synthesis and characterization of thermoelectric Ca,Co,0, powders”, Advanced Materials Research, Volume

802, 2013, Pages 84-88.

8. Charoenphakdee, A., Harnwunggmoung, A., Seetawan, T., Rattanapun, C., Amornkitbamrung, V., Kurosaki

K., Yamanaka, S., “Reinvestigation the thermal and electrical transport properties of TLSb,”, Advanced Materials Research

Volume 802, 2013, Pages 284-288.

9. C. Ruttanapun, S. Kahatta, B. Boonchom, N. Vittayakorn, M. Thongkam, S. Kongteweelert, S. Woramongkonchai,
and P. Chaiyasith, “Optical Properties of Cu, Pt  Fe ,.Sn O, for p-type Transparent Conducting Oxide Materials”, Advanced
Materilas Research 717 (2013) pp. 15-10.

10. B. Boonchom, C. Ruttanapun, M. Thongkam, P. Chaiyasith, S. Woramongkonchai, S. Kongteweelert and N.
Vittayakorn, ”A new synthesis of BaHPO, precipitated by BaCO,-H,PO,-NaOH system at room temperature”, Advanced Materilas
Research 717 (2013) pp 37-43.

11. P. Chaiyasith, C. Ruttanapun, M. Thongkam, S. Kongteweelert, S. Woramongkonchai and B. Boonchom, “A
Simple Route to Synthesize Ferromagnetic Binary Calcium Iron Pyrophosphate CaFeP,0, Using Aqueous-Acetone Media”,
Advanced Materilas Research 717 (2013) pp 44-48.

12.S. Kongteweelert, C. Ruttanapun, M. Thongkam, P. Chaiyasith, and S. Woramongkonchai, “Facile, alternative
synthesis of spherical-like Ca(H,PO,),*H,O nanoparticle by aqueous-methanol media”, Advanced Materilas Research 717 (2013)
pp 49-53.

13. S. Wicharn; P. Buranasiri; C. Ruttanapun and P. Jindajitawat, "Efficient third-harmonic generation in one-

dimensional photonic crystals, "Proc. SPIE 8883, ICPS 2013: International Conference on Photonics Solutions, 88830A (June 7,

2013); doi:10.1117/12.2022094.


http://www.scopus.com/authid/detail.url?authorId=55184033400&amp;eid=2-s2.0-84884131042
http://www.scopus.com/authid/detail.url?authorId=24070131900&amp;eid=2-s2.0-84884131042
http://www.scopus.com/authid/detail.url?authorId=24070131900&amp;eid=2-s2.0-84884131042
http://www.scopus.com/authid/detail.url?authorId=36953423500&amp;eid=2-s2.0-84884131042
http://www.scopus.com/authid/detail.url?authorId=6503956067&amp;eid=2-s2.0-84884131042
http://www.scopus.com/source/sourceInfo.url?sourceId=29593&origin=recordpage
http://www.scopus.com/authid/detail.url?authorId=36953423500&amp;eid=2-s2.0-84886255400
http://www.scopus.com/authid/detail.url?authorId=6503956067&amp;eid=2-s2.0-84886255400
http://www.scopus.com/authid/detail.url?authorId=55246437100&amp;eid=2-s2.0-84886255400
http://www.scopus.com/authid/detail.url?authorId=17346463400&amp;eid=2-s2.0-84886255400
http://www.scopus.com/authid/detail.url?authorId=24167351300&amp;eid=2-s2.0-84886255400
http://www.scopus.com/authid/detail.url?authorId=24467635200&amp;eid=2-s2.0-84886255400
http://www.scopus.com/source/sourceInfo.url?sourceId=4700151906&origin=recordpage
http://www.scopus.com/authid/detail.url?authorId=55836068500&amp;eid=2-s2.0-84886290759
http://www.scopus.com/authid/detail.url?authorId=25221238200&amp;eid=2-s2.0-84886290759
http://www.scopus.com/authid/detail.url?authorId=25221238200&amp;eid=2-s2.0-84886290759
http://www.scopus.com/authid/detail.url?authorId=36953423500&amp;eid=2-s2.0-84886290759
http://www.scopus.com/authid/detail.url?authorId=36953423500&amp;eid=2-s2.0-84886290759
http://www.scopus.com/authid/detail.url?authorId=24175194600&amp;eid=2-s2.0-84886290759
http://www.scopus.com/authid/detail.url?authorId=8558302900&amp;eid=2-s2.0-84886290759
http://www.scopus.com/authid/detail.url?authorId=15077522900&amp;eid=2-s2.0-84886290759
http://www.scopus.com/source/sourceInfo.url?sourceId=4700151906&origin=recordpage
http://www.scopus.com/authid/detail.url?authorId=24467635200&amp;eid=2-s2.0-84886264734
http://www.scopus.com/authid/detail.url?authorId=36004731500&amp;eid=2-s2.0-84886264734
http://www.scopus.com/authid/detail.url?authorId=10142411600&amp;eid=2-s2.0-84886264734
http://www.scopus.com/authid/detail.url?authorId=38661729600&amp;eid=2-s2.0-84886264734
http://www.scopus.com/authid/detail.url?authorId=10141558700&amp;eid=2-s2.0-84886264734
http://www.scopus.com/authid/detail.url?authorId=7005831234&amp;eid=2-s2.0-84886264734
http://www.scopus.com/authid/detail.url?authorId=7005831234&amp;eid=2-s2.0-84886264734
http://www.scopus.com/authid/detail.url?authorId=55799041900&amp;eid=2-s2.0-84886264734
http://www.scopus.com/source/sourceInfo.url?sourceId=4700151906&origin=recordpage

34

14. C. Ruttanapun; Y. Hongaromkid; W. Thowladda and A. Wichainchai, "Alcohol sensing of p-type CuFeO2

delafossite oxide ", Proc. SPIE 8883, ICPS 2013: International Conference on Photonics Solutions, 88831L (June 7, 2013);
doi:10.1117/12.2021102.

15. C. Ruttanapun; M. Sa-nguan-cheep; S. Kahatta; P. Buranasiri and P. Jindajitawat, "Optical and electronic transport

properties of p-type CuCoO, transparent conductive oxide ", Proc. SPIE 8883, ICPS 2013: International Conference on Photonics

Solutions, 888310 (June 7, 2013); doi:10.1117/12.2021992.

16. S. Plaipichit; P. Atta; P. Buranasiri; C. Ruttanapun and P. Jindajitawat, "Fingerprint verification by using low

coherence digital holography ", Proc. SPIE8883, ICPS 2013: International Conference on Photonics Solutions, 888315 (June 7,
2013); doi:10.1117/12.2021987.

17. K. Sidakum; P. Buranasiri; S. Plaipichit; C. Ruttanapun and P. Jindajitawat, "The generation of optical phase

conjugation from cerium doped barium titanate at wavelength of 632.8 nm ", Proc. SPIE 8883, ICPS 2013: International

Conference on Photonics Solutions, 88831P (June 7, 2013); doi:10.1117/12.2022123.

18. C. Ruttanapun, B. Boonchom, M. Thongkam, S. Kongtaweelert, A. Wichainchaia, C. Thanachayanont, A.
Charoenphakdee,” THERMOELECTRIC PROPERTIES OF n-TYPE CuFe,.Pb

,;0, DELAFOSSITE TYPE-OXIDE”, Journal of
Material Science and Applied Energy 2(2) (2013) 1-5

19. C.Ruttanapun*, W. Prachamon, A. Wichainchai, “Optoelectronic properties of Cu, Pt FeO, (0 <x< 0.05)
delafossite for p-type transparent conducting oxide” Current Applied Physics, Vol 12, Nol, (2012), pp.166-170. Impact
Factor: 1.74, (Corresponding author: C. Ruttanapun).

20. C.Ruttanapun*, A. Wichainchai, W. Prachamon, A. Yangthaisong, A. Charoenphakdee and T. Seetawan,
”Thermoelectric properties of Cu, Pt FeO, (0.0 < x<0.05 delafossite-type transition oxide”, Journal of Alloys and
Compounds 509 (2011), pp. 4588-4594. Impact factor: 2.134, (Corresponding author:C. Ruttanapun).

21. P. Poopanya, A. Yangthaisong, C. Rattanapun, and A. Wichainchai “Theoretical Study of Electronic Structure

and Thermoelectric Properties of Doped CuAlQO,”, Journal of ELECTRONIC MATERIALS, 40, (2011), pp. 987-991. Impact

factor: 1.428.(Corresponding author:A. Yangthaisong).



35

a o

A3JOUD 103YHNA
Dr.Anek Charoenphakdee
= a 4 =\
ANV AU INAManTLazing 1ulad
a 4 =~ a aa 4
aszInemaasiazmalulag a1 Innand
a I'd = a [ =1 a
AugIMmanitazmalulag umImeaoma lulagsyuanagissugi

7/1 o.uunmji1 aamlvy 0.d09 2.UUNYI 11000

wA =

7452 3AMmsAnen

[ = )=} Y g).l Y] =\ a a
ﬁgﬂﬂﬂﬁgﬂNﬁﬂ‘kﬂ Tﬂﬁﬂumuﬁawu (‘ﬂi]fg’ﬂu T‘i\uiﬂumﬂﬁmmawm) fl. TUNON

a 9 I

0. ﬁ?ﬁiﬂ!@.ll . I9ULDA

v W = = o 4 a o 9 I
TEAVUTINANEN Timiﬂuﬂwwgl,‘lmmmgﬁim 9. INHAITITY 2. 70U1DA

] =~ ara o a o a % 1 1
ﬁgﬂﬂﬂ%ﬂluiy'lﬁﬁ ('JT]U.) V\Iﬁﬂﬁ AUSINYIAITAT UK 1INY1IUDULUNY . UDULNU

Y] ara o a o a % 1 1
ﬁgﬂﬂﬂ%ﬂluiy'liﬂ ('J‘V]ll.) T‘Iﬁﬂﬁ AUSINYIAITAT UK 1INY1IUDULUNY . UDULLNU

izﬁﬂiﬁﬂlui}lm@ﬂ (D. Phil.) in Engineering (Sustainable Energy and Environmental

Engineering, Graduate School of Engineering, Osaka University, Japan)

d Y]
ﬁQ‘ﬁN‘W‘Uﬂﬂ)]Nﬂu’J]iﬁ]iﬁ%ﬂﬂu1u]‘lﬂa

2007
1. Tosawat Seetawan, Thaweewat Khuangthip, Vittaya Amornkitbamrung, Ken Kurosaki, Jun Adachi, Masahito Katayama, Anek Charoenphakdee,
Shinsuke Yamanaka, Thermophysical Properties of PuO, and AmO, Solid Solutions Simulated by Molecular Dynamics, in Materials Innovations for Next-Generation

Nuclear Energy. Mater. Res. Soc. Symp. Proc., 1043E (2007) 1043-T09-09 i impact factor-

2008
2. Anek Charoenphakdee, Ken Kurosaki, Hiroaki Muta, Masayoshi Uno, and Shinsuke Yamanaka, Reinvestigation of the thermoelectric properties of
Ag,GeTe,. physica status solidi (RRL) - Rapid Research Letters, 2 (2008) 65-67 q impact factor —
3. Joseph P. Heremans, Vladimir Jovovic, Eric S. Toberer, Ali Saramat, Ken Kurosaki, Anek Charoenphakdee, Shinsuke Yamanaka, and G. Jeffrey
Snyder, Enhancement of Thermoelectric Efficiency in PbTe by Distortion of the Electronic Density of States. Science, 25 (2008) 554-557 i impact factor 31.052
4. Ken Kurosaki, Hideaki Matsumoto, Anek Charoenphakdee, Shinsuke Yamanaka, Manabu Ishimaru, and Yoshihiko Hirotsu, Unexpectedly Low

Thermal Conductivity in Natural Nanostructured Bulk Ga,Te,. Applied Physics Letters, 93 (2008) 012101-1 - 012101-3 i impact factor 3.554



36

5. Ken Kurosaki, Atsuko Kosuga, Anek Charoenphakdee, Hideaki Matsumoto, Hiroaki Muta, and Shinsuke Yamanaka, Thermoelectric properties of
T1,GeTe, with low thermal conductivity. Materials Transactions, 49 (2008) 1728-1730 ﬁ impact factor 0.795

6. Shinsuke Yamanaka, Ken Kurosaki, Anek Charoenphakdee, Hideaki Mastumoto, Hiroaki Muta, Thallium-Free Thermoelectric Materials with
Extremely Low Thermal Conductivity. Mater. Res. Soc. Symp. Proc., 1044 (2008) 1044-U08-02 i impact factor —

7.Weerasak Somkhunthot, Thanusit Burinprakhon,Nuwat Pimpabute, = TosawatSeetawan, Anek Charoenphakdee, Vittaya Amornkitbamrung,
Characterization and Thermoelectric Properties of Na Co,O, by the Polymerized Complex Method Physical Chemistry. An Indian Journal, 3 (2008) 2-3 i impact

factor-

2009

8. Anek Charoenphakdee, Ken Kurosaki, Hiroaki Muta, Masayoshi Uno, and Shinsuke Yamanaka, Ag,SiTe,: A new thermoelectric material with low
thermal conductivity. Jpn. J. Appl. Phys., 48 (2009) 011603-1 - 011603-3 i impact factor 1.138

9. Anek Charoenphakdee, Ken Kurosaki, Hiroaki Muta, Masayoshi Uno, and Shinsuke Yamanaka, Thermal conductivity of the Ternary Compounds:
AgMTe, and AgM,Te, (M = Ga or In). Materials Transactions, 51 (2009) 1603-1606 by impact factor 0.795

10. Atsuko Kosuga, Ken Kurosaki, Kunio Yubuta, Anek Charoenphakdee, Shinsuke Yamanaka, and Ryoji Funahashi, Thermal Conductivity
Characterization in Bulk Zn(Mn,Ga)O, with Self Assembled Nanocheckerboard Structures. Jpn. J. Appl. Phys., 48 (2009) 010201-1—010201-3 i impact factor
1.138

11. Atsuko Kosuga, Ken Kurosaki, Kunio Yubuta, Anek Charoenphakdee, Shinsuke Yamanaka and Ryoji Funahashi, Solid-State Self-Assembly of
Nanostructured Oxide as a Candidate High-Performance Thermoelectric Material. J. Electron. Mater., 38 (2009) 1303-1308 b impact factor 1.428

12. Shinsuke Yamanaka, Manabu Ishimaru, Anek Charoenphakdee, Hideaki Matsumoto, and Ken Kurosaki, Thermoelectric Characterization of
(Ga,ln)zTe3 with Self-Assembled Two-Dimensional Vacancy Planes. J. Electron. Mater., 38 (2009) 1392-1396 by impact factor 1.428

13. The Student Experiment Program Group 9, Ken Kurosaki, Hiroaki Muta, Yu Endo, Anek Charoenphakdee, Masayoshi Uno, Shinsuke Yamanaka,

Effect of Nb substitution for V on the thermoelectric properties of Fe2VAL Journal of Alloys and Compounds, 486 (2009) 507-510 i impact factor 2.135

2010
14. Anek Charoenphakdee, Ken Kurosaki, Adul Harnwunggmoung, Hiroaki Muta, Shinsuke Yamanaka, Thermoelectric properties of gold telluride
AuTe2. Journal of Alloys and Compounds, 496 (2010) 53-55 b impact factor 2.135
15. Adul Harnwunggmoung, Ken Kurosaki, Anek Charoenphakdee, Aikebaier Yusufu, Hiroaki Muta and Shinsuke Yamanaka, Effect of Rh

Substitution for Co on the Thermoelectric Properties of CoSb. J. Electron. Mater., Vol.51, No.5 (2010) pp.882 — 886 b impact factor 1.428

2011



37

16. Chesta Ruttanapun, Aree Wichainchai, Wutthisak Prachamon, Anucha Yangthaisong, Anek Cahroenphakdee, Tosawat Seetawan, Thermoelectric Properties of
Cu, Pt FeO,(0.0<x<0.05) Delafossite-type Transition Oxide. Journal of Alloys and Compounds, 509 (2011) 4588-4594 q impact factor 2.135
17. Heng Wang, Anek Charoenphakdee, Ken Kurosaki, Shinsuke Yamanaka, ansd G. Jeffrey Snyder, Reduction of thermal conductivity in PbTe: Tl by alloying

with TISbTe,. Physical Review B 83, 024303 (2011) ﬁ impact factor

MU UTUDNUIVYTZAVHIMIBIA

1.Thermal and electrical transport properties of T1,Sb,, The 26" International Conference on Thermoelectrics, Jeju Island, South Korea, June 3-7,

(2007), Anek Chareonphakdee, Ken Kurosaki, Tosawat Seetawan, Thaweewat Khuangthip, Hiroaki Muta, Masayoshi Uno, and Shinsuke Yamanaka
2. Thermoelectric Properties of Ag,GeTe, and AgSiTe, with Low Thermal Conductivity

The 27" International Conference on Thermoelectrics, Corvallis, Oregon, USA, August 3-7, (2008), Anek Charoenphakdee, Ken Kurosaki, Hiroaki
Muta, and ShinsukeYamanaka

3. Thermal conductivity analysis of the Ag-Ga-Te and Ag-In-Te ternary compounds 2008 Materials Research Society Fall Meeting, Boston, MA, USA,
December 1-5, (2008), Anek Charoenphakdee, Ken Kurosaki, Hiroaki Muta, Masayoshi Uno, and Shinsuke Yamanaka

4. Thermoelectric Properties of Ag GeTe,, with Extremely Low Thermal Conductivity TSJ 2007, Osaka University, Osaka, Japan, August 29-30,
(2007), Anek Charoenphakdee, Ken Kurosaki, Hiroaki Muta, and Shinsuke Yamanaka

5. Thermal conductivity analysis of the Ag-(Ga,In)-Te ternary compounds TSJ 2008, Waseda University, Tokyo, Japan, August 21-22, (2008), Anek

Charoenphakdee, Ken Kurosaki, Hiroaki Muta, and Shinsuka Yamanaka



38

é’f&mmaﬂﬂmié HyANDIAY Hiiae
v Y 9 a A G A J a J I a 9y ara J
Wirdmealguanismalulagwarauuemsssgnaniendnssy gudanuiludaduiland ane
AUAF NN INeIMan3 d13InIIMemans HIINeaeIseanY el
222 o Ine1f5 o.m1eNan 2.uATAIBITNIY 80160

TnsAnI 084-137-3988 Tng a3 (075)- 672-004

A UN0Y 207/89 133 A.N1FNA1 0.M1A1A1 2. UAIAITITNIIY 80160
3 % o a va s A a a @
1.3 nenndagiiu - Wmdhiealfiamswanaunlszgndaiiomsndnssu umInede
FWodnyal

- auuAdninIIMnmans

wAa =

1.4 sz iamsanmn
= = o = ~ a
mMsfnui 2529 NsonAnyIneula1s 910 15350UNIFIE 2. a9
=

= A a J o a ara 4 = aa v @
Umsfnui 2533 USyas manmanstiaia (Wand) (Resatonduay

a 1Y a 4
799) ANUHIINGAYTIVAIUATUNT

Umsfnu 2537 WanTn wanaunildnd numinnadvunleen szmea
i

Unmsfnui 2544 Pganen naraniland mnumInndsunln

Ums# yy

2. dsziamsiau

2.1 uaou

=

2.1.1 WSaanes

- waniand 1 -nandand 2
-dfpiansiland 1 -Ufiansiland2
- WandiBeada - W@ FndFIE M

a J

- pdlamansmsuNand - namansgaim
2.12 05N In

- mstuflanmauazmilszgnd - nasand 1

- namans 2

4

v Y a aa o 9 9 Y 4 a
- W'J“U'f)WLﬁEV]N“V‘Iﬁﬂﬁ“]JiZQﬂ@I (ﬂ?ﬁiﬂﬂ??uiﬂuﬂ?ﬂﬂau')ﬂ@

Y
- AFTUIUNITIVY - diamsilandiugs
[ ara o ara o [
- vanwaguana - Wandveanasau

- Wanduazimaluladvesnaululasi
S a A o
2.2.2 91136MIS nEINNTNUT

3 S ) v = = Y
- Lﬂuﬂﬁ]ﬁﬂ‘ﬂlﬁ'ﬂ‘kﬂﬁﬁﬂﬂl@\iuﬂﬁﬂﬁ'llﬁiyﬂluﬂﬂ SAUIUMITANHULAD 4 AU



39

I I o o = = v
- L‘l.]u@']%'liflﬂlﬁﬂ‘hl'lﬂﬁﬂﬂl@\iuﬂﬁﬂ‘lﬁﬂ%iyﬂlﬂ!@ﬂ 3 AU AUNITANYILAY 1 AU

2.2 1UI8E

TA59N15338 10 Telaunag

2
¥olnsams

uHaINY uilszana | aeumn sTEzIM
(LIN)
1. maviannlessuiudmsumssne any. 2,631,200 | ¥ WY.45- We.47
1 14 o A
soalulaaSirauuunauuyUAIY Tasams
2. MIviasEULRToan e Te oy ano. 876,700 A3wate | To. 47- .48
Taeldinatia Barrier discharge 151
v I =3 o
MIVANUNIE NiToULAZNYAD
@ 9 @ Y
3. s aaulansialuTasn ane. 420,200 Wari 130848~ 118,49
YszanFanga JGERTRE
4. m3wannlessuiudmsumsesns ana. 2,109,323 Wanih 18.48-18.49
1 14 o A
soalulaaSirauuunauusUAIY Tasams
Ed
5. MSNAsTUUMINaAY e Tasu yalF s 190,000 W AN. 49 — AN.50
@ A d' cg‘ Y ] o A
on TudiANeNMIMIZAeeNIE 198381 Tnsans
6. MINAU o UL UANUN UL WW. S0P an. | 1,438,657 | Wanih N8, 2549 — NY.
HOZANUANFIVOIDLABNTINFHAA N Tasans 2550
7. MInaszUueUai ane. 84,000 Wanih 18.50- 1e.51
faon Tusiadenau luTasn Tasams
8. MINAUWVVTIaDINNARAMAAS | aIne. 150,000 GERIV An.50 — AN.51
A a A A a o
MOOTUIBMIYANAUATUINGYDIAD Tnsans
oouuuad lupale
A a A a Aa o o L4 Y] a
9. MauseanTmmmsnane1niis uSanInsous | 330,000 W An. 50- .51
v du I 9 A 3 aa A o o
datoauiadenauluTasnl WPUATETITNA Tnsans
10. MIW@UgRVEIEnaLINg lyand aoniudvenas | 2,120,800 | {39 NH.50- WE.52
ANUULNOYAISAND 118 WNIFIA Fulasasou JGERTRE
a v
VUM 2.5 D ladaa
= A ° ] Y aw
1. ma TuTagwarauuwemsim 14 29%. 3,00,000 A3y f.0. 51 —A.A. 52
A o o A A
s1Anaed 1S uInI 09l
mamsunnglulszmea Ingilin
o A A a o I a @ )
12. mawauma Tu Tagnauingiaz guanNuiuEa | 608,000 Warin AN, 52— 3.0, 53




40

4 4 4 a ara o
aauluInsndiemsszgndnandns | awildnd(ane.) Tasams
51191
@ 1 o Aa =\ 4 3 a @ F)
13. MINauraItiia lessuily guanNuIuEa | 525,000 HaN AN, 52 — 1.9, 53
' A o v & Yy aa o
anunuduganemsUSulyaius | awddnd(ane.) 1ngams
e wagmsdSudgamuusuilin
A 4 A o Y a
14. In30enaosueIs uNoMInILAY | 2%, 100,000 HaN 1.8.52 - .0, 53
o A < 9 Y =
Angirondiain drema Tulag Tasams
losTpauuazndsanu luTasnvili 1
15. mywana Tuladias o uiia 9N 199000 wanih a.0.52 - 0.0.53
ﬂﬁu?%qﬁﬁ@gqﬁm%qw’dmﬂﬁn Ineeang Tasans
mald@my.)
Y A A a s 3 a o Y]
16. Mawauuma TuTagnauingias AuanNUIuEa | 400,000 WU AN, 53— 1.9, 54
4 4 o a ara
aauluInsndienstszgndnendns | aildnd(ane.) Tasams
5117 2
o 1 o A ~ I a o
17. MIN@LMaIn e lessuily qudnnuihudn | 500,000 W AN, 53 — 1.0, 54
ﬂam*rimmiuquﬁﬂmiﬂ%uﬂgaﬁuﬁ Muand(@ne.) Tasans
W wagmslsudlgamanusuilig
A s A @ 9
19. In30NaosueIs UNOMINILAY | 2%, 166,000 HINN .8.53 — 130.8. 54
o A < 9 Y G|
Angirondiain drema Tulag Tasams
losTnaunazndsnu luTasnvili 2
= A o 9 Al aw
20. A Ty Tagwarayunen15vi I 29%. 500,000 A3y W.8. 53— A.0. 54
A o A A
Is1anaed 1SN 0910
mamsunnglulszmea lngdli 2
21, MIWAUUATOID VLIS IUALBUAIY | anD. 463,900 Wanih .8, 52— 3.8, 54
aau luTasnnnanuaud Tasams
22. Msviama luTagwaaunadame | 9. 313,258 Wanih .8.52 .0, 54
A A A ' v o Y ad
FaomanUoIUAuTUaaewa1a L Iy Tasams
Y
srauu ludmsuuan Ina
a a o’dy a =)
UsANTNNGIV0ATAAFOINAIFATN
mynamaTulagmslianudeudls | amne. 1,400,000 | ¥nih 11.0.54— 31
v o
TuTasndunuuluszdugamunssy TA5aMs | w.e. 55
] = 3 A o I a @ 9
myviaumalulagwaauudunany | gudanuidu@s | 1,145,000 | Wi 1 W.0.54— 30
quuTIMeIoMIMANuazoana | amdand Tasanms .9. 56




41

G
o o Y X o J I a Y aw
MyNaUIIaNduFeINnIag | gudanuiu@e | 1,675,000 | H391998 1 W..54— 30
< A o ara 4
iwag Tad Taeldmanauudunnnusu Mudand .9. 56
D e 2.
UFTHMATINAVINNUNONTEIHE
msoneneamna luladuasuianssums | 1%. 377,000 W 18 1.8.56 -18
auntalszaninmgaivemiuyan 1A3aMs | 5.0.56
NANAANISINYAT
Tassmsaaaniasstiunisaslutlaqiiu
p ;
¥oln3ans UHAINY wszana FOIUMN STz
VM)
o = Yy v A o ]
msnauna lulagmsouuraalonay | an. 400,000 WINI 1 0.8.56 — 31
1 [ 4 I
TuTasnvsruduandewmedluduuny Tagams a.a. 57
lumsmanenauny STR20 5ea1
QATINNT TN
A 1ATINT “MIIVBUAZD1ONOA a7, ABC 990000 W 25 1.8.56 — 24
maluTadnarauuaznau Tasams 1.9, 58
[ I3 Yy A o o
wiman Iihie e Sanssunia
MIAYAT”

2.3 IUUIMSIFINS

- Tnsams leauilnIxnms

v a A dy v A
-UnIneendasi@einzouTnsanis ISTP

- mgmeama Tu Tagmsnuiadenau luTasm

a v a o o v 4
- MNIINTMINAUNIUIVYT N T UYATTH NI TNUDITANYATIHNITNF I TS UAT

- MIBVTUAFNTEY

o 4 a 7 a s
- ﬂ']ii]ﬂllﬁﬂﬂlfﬁﬂ\‘Iﬁﬂ’.]‘VlEJ']ﬁ']ﬁﬁicluQVlﬂ'lu'Wlﬂ'lﬁ1ﬁ@ﬁ

- MsnuuImemaas uazudin

-msnwasanIasamsmensama 1u lagueuniovienialdnounuves ane.

- msda)szqpulsediliand spc

4
2.4 OURUY

L Yy 9 a oA [} av aAa 4 ?:’/ 1= =® o
2.4.1 i mealiianms wiieitefandnaaes asuail 2546 99 Jagaiu




42

2.42 Aauinilandloduiln lumsuasduseduszma 1 2545 az 2546

2.43 N3TUMITUAAANY

2.4.4 NITUMITNNIVING

2.4.5 fsgenuauanildnd dnininemans
3. HAIYINS

3.1 UszanIdg
3.1.1 UNAAdBANNNI LN TAINIMS
3.1.1.1 mSFeRidudumiisvesmsnuitesuSaan

1. M. Nisoa, Y. Sakawa and T. Shoji, Compact high-density plasma source produced by using standing helicon waves:
Jpn. J. Appl. Phys. Vol. 38 (1999) L777-L779
2. M. Nisoa, Y. Sakawa and T. Shoji, Plasma production by m = 0 standing helicon waves: Jpn. J. Appl. Phys. Vol. 39
(2000) L429-1.432
3. M. Nisoa, Y. Sakawa and T. Shoji, Characterization of plasma production by m = 0 standing helicon waves: Jpn. J.

Appl. Phys. Vol. 40 (2001) 3396-3404

U y < d’ w
3.1.1.2 e iludrvuniisveamsanuune SulSyan

1. M. Nisoa, D. Srinoum and P. Kerdthongmee, Development of high voltage high frequency resonant inverter power

supply for surface glow barrier discharges: Solid State Phenomena, 107(2005), 81 — 86
2. Y. Pianroj, P. Kerdtongmee and M. Nisoa, Development of heating system by using microwave field, N3 ﬂﬁzﬂ;’u 134
%mﬁm%ﬂhawﬁwmuﬁaﬂszmﬁ'lmﬂ“;”qﬁ 1 (2005)
3. P. Kerdtonmee, M. Nisoa and et.al., Developemnt of compact cylindrical microwave plasma source for ion beam
production, J. Fiz. Mal.27,39(2006)
4. Y. Pianroj, P. Keardthongmee, Pr. Keardthongmee, J. Galakarn and M. Nisoa, Development of microwave system for
high-efficient drying technology for fishes: Walailak J. Sci. Tech. 3(2), 237 — 250 (2006)
5. P. Kerdtongmee, D. Srinuam, Ch. Tehsanu and M. Nisoa, Development of compact high voltage switching power
supply for CW mode microwave generator, Thai journal of physics series 2(2007)
6. Y. Pianroj, P. Kerdtongmee and M. Nisoa, Automatic microwave fishes Drying system using feedback control of
surface temperature with infrared sensor, Thai journal of physics series 2, 119 — 122(2007)
7. P. Wanichapichart, R. Sungkum, W. Taweepreda, and M. Nisoa, Characteristics of chitosan
membranes modified by argon plasmas, Surface & Coatings Technology 203, 2531-2535(2009) (ISI: Impact factor
1.941)

8. M. Nisoa and T. Srinoum, Characteristics of ozone production by using atmospheric surface glow barrier

discharge, Walailak J. Sci. Tech. 6(2), 283 —292 (2009)(TCI)



43

9. P. Kerdtongmee, M. Nisoa, D. Srinuam, Pr. Kerdtongmee and J. Galakarn, Development of a
Microwave Heating System using Slotted Waveguide Antenna, Thai journal of physics series 4, 113
— 115(2009)

10. Pansak Kerdtongmee, Mudtorlep Nisoa and Dhammanoon Srinoum, Design of permanent-magnet compact helicon
plasma source for ion beam breeding, Advances in applied plasma science, vol.7,215-218(2009)

11. Mudtorlep Nisoa and Pikul Wanichapichart, Surface hydrophobic modification of cellulose membrane by plasma-
assisted deposition of hydrocarbon films, Songklanakarin J. Sci. Technol, 32(1), 97 -101 (2010)(SCOPUS)

12. P. Kerdtongmee ,1 D. Srinoum and M. Nisoa, Development of compact high voltag e switched mode power supply
for microwave plasma sources supply for low pressure plasma, JINST, 6, 201 1(ISI: Impact factor 1.656)

13. P. Kerdtongmee, D. Srinoum and M. Nisoa, Development of a compact permanent magnet helicon plasma source
for ion beam bioengineering, Rev. Sci. Instrum. 82, 103503 (2011) (ISI: Impact factor 1.729)

14. Chontisa Sukkasem, Sunee Lachlah, Adilan Hniman, Sompong O’thong, Piyarat Boonsawang, Athirat Rarngnarong,
Mudtorlep Nisoa and Pansak Kirdtongmee, Upflow Bio-Filter Circuit (UBFC): Biocatalyst Microbial Fuel Cell (MFC)
Configuration and Application for Biodiesel Wastewater Treatment, Bioresource Technology 102 (2011) 10363—
10370(ISI: Impact factor 5.172)

15. Narumol Matan, Nirundorn Matan and Mudtorlep Nisoa, Enhancement of antifungal activity of clove oil against
Aspergillus niger on the surface of rubberwood (Hevea brasiliensis) using low pressure RF plasma, Journal of
Essential Oil Research 17, 2011(abstract) (ISL:Impact factor: 0.643)

16. Kitiya Suhem, Wassana Nilrath, Narumol Matan and Mudtorlep Nisoa, Effect of microwave and sun drying on the
quality of red chili, International Journal of Food Science Technology and Nutrition 5(2): 29-40, 2011

17. Narumol Matan, Nirundorn Matan, Mudtorlep Nisoa, Saifon Phothisuwan, Effect of low pressure RF plasma
containing clove oil against the growth formation by Aspergillus niger in culture media, Acta Horticulturae,
2011(SCOPUS)

18. Praphatsorn Jaroenkit, Narumol Matan and Mudtorlep nisoa, In vitro and in vivo of citronella oil for the

control of spoilage bacteria of semi dried round scad (Decapterus maruadsi), International Journal of
Medicinal and Aromatic Plants, 1(3),234-239, 2011

19. oA1iun Yaoauda tazvyaneidy viiide, mssraesnanlulasanuwy 3 idluiesnausiailnuad e Meep,
mﬁmﬁwmmﬁ@ﬁyiww. 17 (2555) 2 : 95-105(TCI)
20. 5ITUYQY AIUI ﬁ’uﬁ:ﬁ'ﬂﬁ Aaneall Fuma Aang uazryaasiaL iiae, nﬁﬁ’muﬂwgmmﬂﬂgu?nqamum-
wa AW 118 mnzi@sndida 300 Sas Usz@nsnwgs, NIMITIVBUALWAUT DT 71 35 miui 4 gaaw -

FUNAN 2555(TCI)



44

21. Chantana Suwanchote, Jariya Weerakul, Chitnarong Sirisathitkul, and Mudtorlep Nisoa, Color and Hardness of
Durian Chips Irradiated by Controlled Low Power Microwave, Food Sci. Biotechnol. 21(6): 1767-1770 (2012) (ISI:
Impact factor 0.695)
22. Kitiya Suhem, Narumol Matan, Mudtorlep Nisoa, Nirundorn Matan. 2013 In vitro and in
vivo antifungal activities of various gas species under plasma jet treatment against
brown rice cereal spoilage molds, International Food Research Journal, Volumn 20(2), p.947-951(SCOPUS)
23. Kitiya Suhem, Narumol Matan, Mudtorlep Nisoa, Nirundorn Matan, Inhibition of
Aspergillus flavus on agar media and brown rice cereal bars using cold atmospheric
plasma treatment, International Journal of Food Microbiology, Volume 161, Feb. 2013(ISI: Impact factor 3.847)
24. Kitiya Suhem, Narumol Matan, Mudtorlep Nisoa and Nirundorn Matan, Low pressure RF plasma effects on the
mould control, physical quality, nutritional value, mineral content and trace element content of a brown rice snack bar,
Journal of Food and Nutrition Research, Vol. 52, 2013, No. 2, pp. 87-94(ISI: Impact factor 0.679)
25. Jaroenkit, P., Matan, N. and Nisoa, M., Microwave drying of cooked brown rice and the effect on the nutrient
composition and trace elements, International Food Research Journal 20(1): 351-355 (2013)(SCOPUS)
26. Narumol Matan, Mudtorlep Nisoa and Nirundorn Matan, Antibacterial activity of essential oils and their main
components enhanced by atmospheric RF plasma, Food Control, 39 (2014) 97-99 (ISI: Impact factor 2.738)
27. Narumol Matan, Mudtorlep Nisoa, Nirundorn Matan and Tanong Aewsiri, Effect of cold atmospheric plasma on
antifungal activities of clove oil and eugenol against molds on areca palm (Areca catechu) leaf sheath, International
Biodeterioration & Biodegradation 86 (2014) 196-201 (ISI: Impact factor 2.059 )

3.1.2 unamddmauelumsiszpdinimsuazfinsiuisuas
1. M. Nisoa and et.al., Microwave heating of materials: Proceeding of the 29" congress on science and technology of
Thailand, Thailand, 24 — 26 October 2003
2. P. Kirdtongmee, M. Nisoa and et.al., Atmospheric microwave glow plasma for ozonization: Proceeding of the 29"
congress on science and technology of Thailand, Thailand, 24 — 26 October 2003
3. M. Nisoa, D. Srinoum and P. Kerdthongmee, Development of High-Voltage High-Frequency Resonant Inverter
Power Supply for Atmospheric Surface Glow Barrier Discharges, 2" International Workshop on Particle Beams &
Plasma Interaction on Materials and 2™ Asia Symposium on lon & Plasma Surface Finishing, Chiang Mai, Thailand,
November 2004
4. M.Nisoa and et.al., Atmospheric glow barrier discharge for high-efficiency ozone production, International meeting
on frontier physics2005, Kuala-lumpur, Malaysia, 25-29 July 2005
5. P. Kerdtongmee and M. Nisoa, Development of compact cylindrical microwave plasma source for ion beam

production, International meeting on frontier of physics 2005, Kuala-lumpur, Malaysia, July 2005



45

6. Y. Pianroj, P. Keardthongmee and M. Nisoa, Automatic Microwave Fishes Drying System using Feedback Control of
Surface Temperature from Infrared Sensor, Siam Physics Congress 2006, March 2006, Chonburi, Thailand

7. P. Keardthonmee, D. Srinuam, Ch. Tehsanu and M. Nisoa, Development of compact high voltage swithching power
supply for CW mode microwave generator, Siam Physics Congress 2006, Chonburi, 23 — 25 March 2006

8. M. Nisoa, Y. Pianroj, P. Keardthongmee, Pr. Keardthongmee and J. Galakarn, Development of microwave system for
high-efficient drying technology for fishes, Siam Physics Congress 2006, March 2006, Chonburi, Thailand

9. Pr. Keardthongmee, D. Srinuam and M. Nisoa, Production of ozone by using atmospheric surface glow barrier
discharge for post-harvest technology of fruits and vegetables, Siam Physics Congress 2006, March 2006, Chonburi,
Thailand

10.M. Nisoa, Pa. Kerdthongmee, Pr. Kerdthongmee, D. Srinoum, C. Tehsanu and J. Galakarn, Development of a RF and
DC Magnetron Sputtering Plasma for Material Processing, Siam Physics Congress 2007, March 2007, Nakorn Pathom,
Thailand

11. M. Nisoa, Y. Pianroj, Pa. Kerdthongmee, Pr. Kerdthongmee, N. Kuaklung and J. Galakarn,

Development of a Microwave System for Highly-Efficient Drying of Fish, Siam Physics Congress 2007, March 2007,
Nakorn Pathom, Thailand

12. M. Nisoa, C. Tehsanu, Pa. Kerdthongmee, Pr. Kerdthongmee, D. Srinoum, N. Kuaklung and J. Galakarn,
Development of Constant Current Source for Experimental Physics, Siam Physics Congress 2007, March 2007, Nakorn
Pathom, Thailand

13. Pa. Kerdthongmee, M. Nisoa, D. Srinoum, Pr. Kerdthongmee and J. Galakarn, Development of a Compact Microwave
Plasma Source for Material Processing, Siam Physics Congress 2007, March 2007, Nakorn Pathom, Thailand

14. R. Sangkam, P. Wanichapichart, W. Taweepreeda, M. Nisoa and P. Kerdthongmee, Physical Properties of Chitosan
Membranes Modified by Argon Plasmas, Siam Physics Congress 2007, March 2007, Nakorn Pathom, Thailand

15. M. Nisoa, Pa. Kerdthongmee, D. Srinoum, Pr. Kerdthongmee and J. Galakarn, Production of Ozone by Using
Atmospheric Surface Glow Barrier Discharges for Post-harvest Technology of Fruit and Vegetables, 3" International
Conference on the Frontiers of Plasma Physics and Technology, March 2007, Bangkok, Thailand

16. Pa. Kerdthongmee, D. Srinoum, Pr. Kerdthongmee, K. Kuaklung, J. Galakarn, and M. Nisoa, Development of
Compact Microwave Plasma Source for Material Processing, 3" International Conference on the Frontiers of Plasma
Physics and Technology, March 2007, Bangkok, Thailand

17. M. Nisoa and et.al., Physics and Technology of Microwave: High-efficient use of energy for Thai industries,
Proceeding of the 33" congress on science and technology of Thailand, Thailand, October 2007

18. P. Kirdtongmee, M. Nisoa and et.al., Development of a microwave heating system for dried-process study,

Proceeding of the 33" congress on science and technology of Thailand, Thailand, October 2007



46

19. Pa. Kerdthongmee, D. Srinoum, Pr. Kerdthongmee, J. Galakarn, and M. Nisoa, Development of a Microwave
Heating System using Slotted Waveguide Antenna, Siam Physics Congress 2008, March 2008, Nakorn Ratchasima,
Thailand

20. D. Srinoum, Pr. Kerdthongmee, J. Galakarn, Pa. Kerdthongmee, and M. Nisoa, Development of high-power solid state
RF amplifier for SIAM synchrotron light source, Siam Physics Congress 2008, March 2008, Nakorn Ratchasima,
Thailand

21. Pr. Kerdthongmee, D. Srinoum, J. Galakarn, Pa. Kerdthongmee, and M. Nisoa, Development of Microwave system for
undergraduate laboratory in physics and engineering, Siam Physics Congress 2008, March 2008, Nakorn Ratchasima,
Thailand

22. M. Nisoa and Pr. Kerdtongmee, Physics of Microwave for Undergraduate Laboratory, Siam Physics Congress
2009, March 2009, Cha-am, Phetchburi, Thailand

23. A. Plodkeaw and M. Nisoa, Physics and Mathematical Modeling of RF Energy Absorption

by Larvae in Rambutan Fruit, Siam Physics Congress 2009, March 2009, Cha-am, Phetchburi, Thailand

24.D. Srinoum, M. Nisoa, P. Kerdtongme and S. Cheedket, Development of 118 MHz High Power Solid State RF
Amplifier For Siam Photon Source, Siam Physics Congress 2009, March 2009, Cha-am, Phetchburi, Thailand

25. K. Meebunmak, P. Kerdthongmee and M. Nisoa, Microwave Vacuum Drying System for Swiftlet’s Nest, Siam
Physics Congress 2009, March 2009, Cha-am, Phetchburi, Thailand

26. P. Kerdtongmee, D. Srinoum and M. Nisoa, Characteristics of Permanent-Magnet Compact Helicon Plasma
Source, Siam Physics Congress 2009, March 2009, Cha-am, Phetchburi, Thailand

27. Pr. Kerdthongmee and M. Nisoa, Development of Microwave Drying System for Rubber Wood,

Siam Physics Congress 2009, March 2009, Cha-am, Phetchburi, Thailand

28. A. Plodkeaw and M. Nisoa, Physics and mathematical modeling of rf energy absorption by dielectric materials,
International Workshop on Plasma Diagnostics and Applications, July 2009, National Institute of Education NTU,
Singapore

29. D. Srinoum, M. Nisoa, Development of 13.56 MHz High Power Solid State RF Amplifier for plasma production,
International Workshop on Plasma Diagnostics and Applications, July 2009, National Institute of Education NTU,
Singapore

30. M. Nisoa, D. Srinoum and Pr. Kerdtongmee, Characteristics of atmospheric plasma jet produced by resonant
inverter power supply, International Workshop on Plasma Diagnostics and Applications, July 2009, National Institute of
Education NTU, Singapore

31. Pr. Kerdthongmee and M. Nisoa, Compact microwave plasma source for material processing, International

Workshop on Plasma Diagnostics and Applications, July 2009, National Institute of Education NTU, Singapore



47

32. P. Kerdtongmee, and M. Nisoa, Microwave power system for plasma production, International Workshop on Plasma
Diagnostics and Applications, July 2009, National Institute of Education NTU, Singapore

33. NyAneaL Hilas, n15ﬁ'mluunﬂiufa£‘7?wfmnw\lgﬁamsaﬂuﬁallsz?m?n7wga, M3UszgnINMIVOUATDVY
m3aveaaniugaudny 1 2552

34. P. Kerdtongmee, and M. Nisoa, Development of permanent-magnet compact helicon plasma source for ion beam
breeding, 10th International workshop on plasma-based ion implantation and deposition, National Institute for Space
Research, Brazil, September 2009

35. P. Kerdtongmee, and M. Nisoa, Development of permanent-magnet compact helicon plasma source for ion beam
breeding, 10th International workshop on plasma-based ion implantation and deposition, National Institute for Space
Research, Brazil, September 2009

36. P. Kerdtongmee, D. Srinoum and M. Nisoa, Design of Compact Permanent-Magnet Helicon Plasma Source for Ion
Beam Breeding, The 17th Annual Meeting of IAPS International Workshop 2010, Heaundae Centum Hotel, Busan

37. D. Srinoum, M. Nisoa and S. Chedket, Development of 2 kW, 118 MHz RF Power Source by Power Combinations
Technique Using in Synchrotron Light Radiation, Siam Physics Congress 2010, March 2010, Kanchanaburi, Thailand
38. P. Kerdthongmee, D. Srinoum and M. Nisoa, Development of Compact Helicon Plasma Source Generating at Very
High Radio Frequency, Siam Physics Congress 2010, March 2010, Kanchanaburi, Thailand

49. Pr. Kerdthongmee, K. Meebunmaak and M. Nisoa, Development of Herb Microwave Drying System, Siam Physics
Congress 2010, March 2010, Kanchanaburi, Thailand

40. A. Plodkeaw and M. Nisoa, S-Parameter to Measure the Complex Permittivity of Dielectric Material Model, Siam
Physics Congress 2010, March 2010, Kanchanaburi, Thailand

41. M. Nisoa, P. Kerdthongmee and D. Srinoum, Plasma-enhanced magnetron-sputtered deposition of platinum on
powdered activated carbon for microbial fuel cell electrodes, The 17th Annual Meeting of [APS International Workshop
2010, Heaundae Centum Hotel, Busan

42. P. Kerdtongmee, D. Srinoum and M. Nisoa, Development of Compact Permanent Magnet Helicon Plasma Source
for Plant Breeding, International Workshop on Plasma Science and Applications 25-26 Oct. 2010, Xiamen, Fujian
Province, China

43. M. Nisoa, D. Srinoum, P. Kerdtongmee and C. Sukkasem, Plasma-enhanced magnetron

sputtered deposition of Cobalt on natural fiber for microbial fuel cell electrodes, International Workshop on Plasma
Science and Applications 25-26 Oct. 2010, Xiamen, Fujian Province, China

44. M. Nisoa, P. Kerdtongmee, D. Srinoum, C. Umongno and D. Boonyawan, Development

of Cold Atmospheric Plasmas jet for Sterilization of Fruits and Packaging, The 4th International Workshop on Plasma
Application & Hybrid Functionally Materials, March 11-13, 2011, Convention Centre of Victoria University,

Melbourne, Australia



48

45. Mudtorlep Nisoa, Priwan Kerdthongmee and Kesinee Meebunmaak, Development of microwave technology for
agricultural industry, SIAM Physics Congress , 23 — 26 March 2011, Pattaya ( Invited talk)

46. Mudtorlep Nisoa, Dhammanoon Srinoum, Pansak Kerdthongmee and Chontisa Sukkasem, Development of natural

fiber electrodes for microbial fuel cell by magnetron plasma sputtering, SIAM Physics Congress , 23 — 26 March 2011,
Pattaya

47. Kesinee Meebunmaak, Priwan Kerdthongmee and Mudtorlep Nisoa, Development of low-pressure microwave
heating system for drying of swiftlet’s nest, SIAM Physics Congress , 23 — 26 March 2011, Pattaya

48. Pansak Kerdthongmee, Dhammanoon Srinoum and Mudtorlep Nisoa, Characteristics of compact permanent magnet
helicon plasma source generating at very high radio frequency, SIAM Physics Congress , 23 — 26 March 2011, Pattaya
49. Dhammanoon Srinoum, Mudtorlep Nisoa and Pansak Kerdthongmee, Development of 500 W, VHF Frequency RF

power source using for helicon plasma, SIAM Physics Congress , 23 — 26 March 2011, Pattaya

50. Priwan Kerdthongmee, Kesinee Meebunmaak and Mudtorlep Nisoa, Large scale microwave heating system for
drying of herbs, SIAM Physics Congress , 23 — 26 March 2011, Pattaya

51. Apinan Plodkeaw and Mudtorlep Nisoa, Simulation of microwave propagation in multimode cavity mounted with
antenna array, SIAM Physics Congress , 23 — 26 March 2011, Pattaya

52. M. Nisoa, D. Srinoum and C. tesanu, Development of RF technology for plasma applications, First Asian Workshop
on Plasma Technology, 11 - 12 August 2011, Chiangmai, Thailand.

53. P. Kerdtongmee, D. Srinoum and M. Nisoa, Development of compact permanent magnet helicon plasma source for
ion beam bioengineering, First Asian Workshop on Plasma Technology, 11 - 12 August 2011, Chiangmai, Thailand.
54. Narumol Matan, Nirundorn Matan, Mudtorlep Nisoa, Antifungal activity of an areca palm (Areca Catechu) leaf
sheath treated with low pressure RF plasma in volatile clove oil atmospheres, European Symposium on Food Safety,
Warsaw, Poland 21-23 May 2012

55. Kitiya Suhem, Narumol Matan, Mudtorlep Nisoa, Nirundorn Matan, Control of Aspergillus flavus in brown rice
cereal using air plasma jet treatment, European Symposium on Food Safety, Warsaw, Poland 21-23 May 2012

56. Praphatsorn Jaroenkit, Narumol Matan, Mudtorlep nisoa, Control of food-borne pathogens in semi dried round scad

fish (Decapterus maruadsi) using UV-C irradiation, International Conference on Agriculture and Agro-Industry (food,
health and trade), Mae Fah Luang University, Chiang Rai, 19-20 November 2010, Thailand

57. Kitiya Suhem, Narumol Matan, Mudtorlep Nisoa, Nirundorn Matan, Effect of low pressure RF plasma on

mineral content and other quality parameters of rice snack bar, International Food Conference 2011,

Surabaya, Indonesia, 28-29 October 2011

58. Kitiya Suhem, Narumol Matan, Mudtorlep Nisoa, Nirundorn Matan, The impact of a rice breakfast on the body mass
index and grade point average of primary school children in Thailand. International, Conference on Food Science and

Nutrition Kota Kinabalu, Sabah, Malaysia 1-4 April 2012



49

59. Apinun Plodkeaw and Mudtorlep Nisoa, 3D simulations of microwave field in multimode cavity for industrial
microwave by Meep, Siam Physics Congress SPC2012, 9-12 May 2012, Phranakhon Si Ayutthaya, Thailand

60. Arthit Panna, Apinun Plodkeaw and Mudtorlep Nisoa, Design of waveguide for high efficiency of microwave power
transfer, Siam Physics Congress SPC2012, 9-12 May 2012, Phranakhon Si Ayutthaya, Thailand

61. Praiwan Kerdtongmee, and Mudtrolep Nisoa, Microwave heating systems for weevil control, Siam Physics

Congress SPC2012, 9-12 May 2012, Phranakhon Si Ayutthaya, Thailand

62. M. Nisoa, D. Srinoum and C. tesanu, Na Matan and Ni Matan, Development of RF technology for cold
atmospheric plasma jet productions, Siam Physics Congress SPC2012, 9-12 May 2012, Phranakhon Si Ayutthaya,
Thailand

63. Mudtorlep Nisoa, Thammanoon Srinuam, Chalerm Tehsanu Narumol Matan, Nirundorn Matan, Development of cold
atmospheric plasma jet for sterilization of foods, Advanced Plasma Technology for Green Energy an Medical
Applications (APT2012) 9. (F0a1ns) 5sn3aiuit 24 - 26 Famay 2555

64. Narumol Matan, Mudtorlep Nisoa, Nirundorn Matan, Synergistic effect of atmospheric argon plasma treatment on
antibacterial activity of volatile clove oil against Escherichia coli, Advanced Plasma Technology for Green Energy an
Medical Applications (APT2012) 9. F8alnal 55 e Tuit 24 - 26 Famaw 2555

65. Kitiya Suhem, Narumol Matan, Mudtorlep Nisoa, Nirundorn Matan, Modeling of atmospheric plasma effect on
germination of Aspergillus flavus based on response surface methodology, Advanced Plasma Technology for Green
Energy an Medical Applications (APT2012) v. e n} 551319 5uil 24 - 26 Faviaw 2555

66. Narumol Matan, Saifon Phothisuwan, Mudtorlep Nisoa, Nirundorn Matan, Combined effects of using essential oils
and argon plasma on the antifungal activities of an areca palm (Areca catechu) leaf sheath, International conference on
microbial taxonomy, basic and applied microbiology, 4-6 October 2012, Khon Kaen, Thailand

67. Kitiya Suhem, Narumol Matan, Mudtorlep Nisoa, Nirundorn Matan, Effects of atmospheric argon plasma, infrared-
radiation, and UV-C radiation on the germination of Aspergillus flavus, International conference on microbial
taxonomy, basic and applied microbiology, 4-6 October 2012, Khon Kaen, Thailand

68. Narumol Matan, Mudtorlep Nisoa and Nirundorn Matan, Enhancement in antibacterial activity of essential oil using
atmospheric pressure plasma, International conference on antimicrobial research, 21-23 November 2012, Lisbon,
Portugal

67. Narumol Matan, Mudtorlep Nisoa and Nirundorn Matan, Enhancement of antifungal activity by using essential oil
and atmospheric RF plasma on the surface of cellulose based food packaging, International symposium for plasma
biosciences-2013, 27-29 June, Jeju, South Korea

68. M. Nisoa, C. tesanu, K. Suhem, Na Matan and Ni Matan, Characteristics of atmospheric plasma brush and its

applications in biotechnology, Siam Physics Congress SPC2013, 21-23 March 2013, Chiang Mai, Thailand



50

69. Praiwan Kerdtongmee, S. Sommano and Mudtrolep Nisoa, Development of microwave heating system for Jasmine

essential oil extraction technology, Siam Physics Congress SPC2013, 21-23 March 2013, Chiang Mai, Thailand

70. Arlee Tamman, Thawatchai Onjun and Mudtorlep Nisoa, Preliminary study of plasma focus for "F production,

Siam Physics Congress SPC2013, 21-23 March 2013, Chiang Mai, Thailand

71. D. Boonthum, A. Panna and M. Nisoa, Measurement of high-power microwave in cavity by using loop antenna and

water load, Siam Physics Congress SPC2013, 21-23 March 2013, Chiang Mai, Thailand

72. M. Nisoa, C. tesanu, K. Suhem, Na Matan and Ni Matan, Atmospheric plasma brushes and their applications in food

technology, International conference on plasma science and application 2013, 4-6 December 2013, Singapore (Invited

talk)

73. Arlee Tamman, Mudtorlep Nisoa and Thawatchai Onjun, Preliminary Studies of small Plasma Focus for “F

Production, International conference on plasma science and application 2013, 4-6 December 2013, Singapore (Poster)

74.

75.

76.

77.

M. Nisoa, C. tesanu, K. Suhem, Na Matan and Ni Matan, Current status of atmospheric cold plasma sources
for agricultural application, Siam Physics Congress SPC2014, 26-29 March 2014, Nakhon Ratchasima,
Thailand (Oral)

M. Nisoa, Pr. Kerdtongmee, A. Panna, A Plodkeaw and S. Cheedket, Engineering physics research: a case
study of high-efficient microwave heating technology for agricultural applications, Siam Physics Congress
SPC2014, 26-29 March 2014, Nakhon Ratchasima, Thailand (Poster)

Arlee Tamman, Thawatchai Onjun and Mudtorlep Nisoa, Plasma Focus Capability used as an ion source,
Siam Physics Congress SPC2014, 26-29 March 2014, Nakhon Ratchasima, Thailand (Poster)

D. Boonthum, A. Panna and M. Nisoa, Measurement of high-power microwave in cavity by using monopole

antenna, Siam Physics Congress SPC2014, 26-29 March 2014, Nakhon Ratchasima, Thailand (Poster)

3.1.3 HaUITINITOUY

3.1.3.1 1891458

< a [ ° [ Jd d v a {
1. viyaneiay nilde uazawe, nisrminleseududmivmauizseddulvariiwaduuvndvuyiIvivai 1
, 1 WQAYMIOU 2545 B3 30 NSNYIAN 2548, AN, 145 Wil

< a o 4 o Aa a o [
2. nyeABIaY nilde wazAnz, n1snmszuLnsessuiinleluulaeliimaiin Barrier discharge §1%5Un13
Ly % & = A o ' -y o = J =
ANIHAINMIIAUIDE NN NFU HazNY ANYIINGUINHATNIIUIIHIAUATASEIINIIVIAzgI W51 | |
Nguieu 2547 fa 1 diquien 2548, ane., 176 11

< a [ S o [ ! J d v a d’

3. viyanedy wide uazanz, meiaulesendvdmsumarnzsedulvarsiwaduvunduna i Ivlai

2,15 AUEEU 2548 D4 15 AU 2549, @A, 172 Wi



51

d = U y y { o
4. vyeaody wilde wazawy, Mmenamunseseuuiadaglinavlulnsnviielflueaamnssurin/amiia
VOUNYATNIVIIALRETIUNIINIAUATATEIIHIIF, 1 .UBIOU 2548 D4 30 UQUIBU 2549, AND., 63 Wi

< a %
5. iyaAoIaY villde uazamy, MsKimw1lesendn AINHWILY UAZAIINANGS VOIOSADNT AT, 15
fUEN8U 2549 B9 15 AUBIEY 2550, AN, 180 WA

I3 a %4 o d" Y 4’ %4 A Y d’ a
6. nyAReIaY Wilde uazauy, MeWmszyumanuiansonluiaalenaylulasam, 4 guieu 2550
4 30 @AW 2551, @ND., 75 WD

< a 1 Y Y 4’ 4’ 4’ o v do =1
7. nyAADIaY nilae uazauy, My szyveunranenan lulasinelilunseseninsan o,
a a A o v Db axa A Y
Nguiou 51— dwiaw 52, u5En Insouilidudidiess, 43 wih

< a %3 4 o A y a 4 o Aa o
8. WiyaAolay wide uaz Awz,  MsHAHATesdudanawIngenudanaranlumsinuazem

d 4 Y

gunsaintsunng, a.n. 51— a.0. 52,9%., 41 Wi

3 a o i a a = a
9. MyAABIAL Wilae uAzAmY, MINAIEAVIIAAUINY IFAAMANILLNDAAITAND 118 WNIEia
W@ 2.5 nladad, we. 50— w.e. 52, aniuIseuaasulasasen, 68 ¥

< A A J 5 ¥ v A o

10. vyeeely vilde uazaAmz, mIewenalesvesniminiatnamaluladlvlnaumasnasau

a 9
Tulasian, .. 52 — w53, 7%., 5 ¥Th

3 a o =] 4’ a 4’ d; d a
1. nyanoay vilae uazany, msiiawunaluladnavInguazaavlulnsnwensiszandmandnssu,

o I a 9 ara L4 Y

.. 52 — NN, 53, guaanuitludaaildnd ane., so wih

< a (Y} ' o a = | 4' v v d A
12. nyano@aY vilde wazamez, mMIneumasiuialeseudunnunIHUgaNemsUS U s UE Y

v I a aay J
wazmsuSulganusy, ﬁuffﬂmmﬂumﬁﬁmwwﬂﬁ ano., 24 Y1

3.1.3.2 @N5UAs

a

@

1. N

@

£ a = <} a A [ % ' v A d’
NA INANDIY NYAADIAU WUTD LASADLE, Jﬂi@ﬂﬂﬂ?ﬂuﬂ!!ﬂuﬂ?ﬂﬂﬁu?ﬂiﬂi!?Wﬂﬂ?"IfN

a o

° o a a 21 o da { o A a {
Llﬂ']"llﬂﬁ1Jﬁ‘ﬂ‘ﬁ‘ﬂﬂﬁﬂ']iﬂigﬂﬁﬁﬂﬂﬂiNﬂﬁWﬂﬁu‘ﬂNﬂmﬂﬁLﬁﬂ?uﬁ 24 nqum 2551 La"’U‘ﬁ

%

ueh,

[y S ]

f1U0 0801003222

a a v a a v
3.1.3.2 dYANTUAIUASANTUAT

@

7 a a < a A v P N v -
1. lws3ad ifaneadl viyanoay vilae tazaue, nsedlinnuiemuariuassnanlulasa,
UANTUATIAUN6562, 5 NUEIBU 2554 - TUTN 6 NULIBU 2559
v Jd a =) <3 a d’ ¥4 A o (%4 %
2. Ins3ad Raneadl nyaneay nilae uazauy, mseseuuiagmaesd1msunls e
aauTulasan, oyansiinsauigood, 8 wpeu 2556 - UM 12 Huraw 2561

o ¢ a a < A A ) Yy o X v
3. UlW'i’JaEl INANBIN NYANBLAL HUTD LazAde, L'ﬂ5@\111’7?1’31“5@1!3?79!WﬁuﬂWQﬂﬁumuiﬂﬂ’Jﬂ

L]

]
=~

A A o @ a Aa o a J1 o oA A o
ﬂau'lﬂmn%l, fJ‘L!ﬂWGIIE]i‘UE]“Lélﬁvl‘iﬁ’U@ﬁﬂ'liﬂizﬂ‘k@@]f)ﬂﬂJ'VlinJﬁ'u'VlNﬂﬂJi‘g'lme’)uT] 13
FUNAN 2553 DYNAIV 1003001271

v A o o
3.2 ﬂiz!ﬂﬂ‘l’iuﬂﬁﬂ A3 PNAIINIaOU

< a aa 2 a aa @ v
1. viyaaold vilae, Wand 1, 3w 1201-101 Wand 1,99 Wi



52

< a ara 4 a ara 4
2. nyanelal vidae, Wand 2, 3% 1201-103 Wand 2
3.3 UNANVIFIMS -

3.4 unanuin

]
¥ o a Aa o v

a 4 o 3 d' a4 o A A o
1. MNP AATIDUA I UIABUN 1, 3157 science world, 1]‘17]1, RUUNT, NHPNIAY 2548, YTHNUINY WUAYW 931NA-

]
~

Ineraniseud: thaoui 1, 15615 science world,?J’ﬁl, AUVN1, WOBMAY 2548, UTHNLINY WURY¥ S

2. AnenaniseuRa: thaeui 2, MIET science world,?lﬁl, ﬂﬁuﬁz, QB 2548, UVTHNLINY Woawe s
3. Anemaniseud: 1haoud 3, 115815 science world,?lﬁl, ﬂﬁuﬁa AINYIAY 2548, VTENUINY Woawsde $18a
4. NMAASTOUM: LAIADUT 1 FITUMAVAT, M5AT science world, T/ 1, p1TUTia, Favnu2s4s, 1SNy
Woawd $1ia

5. SnermansseUR: tasaeui2 ienauiiuaau, 1N5a3 science world, T 1, p1Tufts, fuenou 2548, U3 Envans
Woawd $1ia

= o A

a 14 o = 4 3 § Aa o
6. IMANAATIOUAD: HAINOUN3 oAl uoynIA, 115815 science world, V1, p1iUT6, a1ny 2548, UTHNUINY
WUATFI 3109
7. Ineenaas seudi: Aandueanmsindawstedienau lulasmm, 215815 science world, 17 2, R1iUT 19,
WOAINIBU 2549, UTEHNVINTFHUAFFI 9109
a 14 Y = @ { @ Aa o v a A o @
8. MINAEATIOUA: 10 lyl, 15815 science world, VN 2, RUUN 20, TUNAN 2549, USHNLINFWUAFHI 3190
a A VoA a da av
3.5 NAnMsiszomaug (vuaslszavg ansins aa) -
3.5.1 ganaaaiadnWanduazinatulatiulagion

3.5.2 GANARRUNEANEINNLRINTT AL

4. m3nmslutfogiiv

msfuianmanfinnudunssnme, masuiiauazaiuau lessuanumnmiugs, msaqasnianaam
192 Plasma modeling, MaWanuma TuTadwamndmiudanadeuazmsinsas msrnuilandueaDust plasma
mawannTlanduazmaTuTladluTasod mswaumuusiaewesuasnsnsznieaduuiman liihiuiag

% d' Yo
5. i]ﬂ?ﬁ!!ﬂgn%ﬂ!ﬂﬂ‘lﬂiﬂ

2529 - 2533 NuIATINs wam.
2534 - 2535 11 Monbusho Y043 §11ad1u
2536 - 2537 NU UIENNTLING I VoYU
2538 — 2542 NUIATINT Wam.
1 A 9 Aav A 4 = aa A 1 a
2549 NuBHAONNAIUITIINGEasazma TuTad yaiis Inig iivemsdaein

a 14
Inenenaas Uszimalne
@ I 9 a o o =3 a [ v @ 4
2551 519701913 5AuA UM IlsE31lmIARYT 2550 VoI IMedeIdEa Nyl

2555 319793y laumwu au wda.
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