59A1ATIN1T: MRG6180009

Falasanis: anantAiBsnsgadulelnsavluanlasenelavsdunid 525 uazauant@idsnsiiuuszg
VUGN (Mgy,5ND,/3)0.05Ti 050,

YaiinAde: 561, 3. n3dng Alivs1s

E-mail Address: spornjekku.ac.th

528212811A5INS: fli]i‘LJ’]&l‘Ll 2561 - nNuNIAU 2563

Tasamsideiliieaunsinmauaunifidnisgedulelasaulutanlasmislangdun3s 525 way
AENTRLTINISAUUTEQUOUEIITNE (Mg;/5ND,/5)005Tio 05O, drnsulasstnelangdun3d 525 lamuiaduys
Iﬂiaa%ﬁqLLazwé’quﬂ%’ﬂdmmumEN M-MOF-525 (M=Ti, V, Zr and Hf) H@n1SANUINNUIN AINNEIINUSY
M-0 luduvedlanzoonledadamosusiulnensstudadiorneues M faifu mafisturesaueniiusy
Fanandssaliailalnamslnifdufistutues Wefinisaguauiinisgadulelasiau wuit luana
lelnsiauliannsadanizuuiiufinnes T waz V-MOF-525 ludiues Zr- wag HE-MOF-525 ndas1ugady
lolasiaunes Zr- uag HEMOF-525 fidneglutas 0.04-0.15 ua 0.06-0.16 eV/H, Muddy uenanidanu
dumsiserszninsluanalalasiauuaz Janlaswnelanedunsd 525 Wudunsizeuuumunesnad Tudiuves
318N E (Mgy/3Nb,5)0.05 Tio 050, A lAANwIANaNUATBIaNVToTinduaz naaniRdeladidnnind wan1s

a A 1 %

nanosuandliiuimamladidnvsndiaAoudiegs (=10% wazAunuaudvein1sgadedidreutie (<

a

0.05 AA11UA 10° Hz) ludinvean1sfnyidme e lnslunilaafenguilanduiannunuwiuiieesuieds

1 a1 °

anngiiansiladidnnindvesesidinddinaniiaAias kan1sAuIunuIl ezney Mg gevaglndiudesing

Y

20n3AU ULy aznau Nb nelulassasisliveunaznesudulassasranuuines daalvluaiunsaiiale
Tnanalifinfiesnnlasadisuuunasls duunsfiaanledidnninduesesfinddananiaasdslalaun

Pndeunnsesngluilowsiinduwsisnaindadunieuen wu Usingnisal IBLC uag/vise SBLC

ArdaAgy: wasugadulalasiaw; Jaglassinelanedunsd 525; Arasnladianning; wsdind

(Mg1,3Nby3)0.05 Tip 9507



Abstract
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Project Period: June 2018 — May 2020

This Project related to the hydrogen adsorption property of Metal-Organic Framework-525 (MOF-
525) and capacitance property of (Mg;/3Nb,/3)005TingsO, ceramics.  For MOF-525, the structural
parameters and hydrogen adsorption energy of M-MOF-525 (M=Ti, V, Zr and Hf) were investigated. Our
results revealed that the bond length between M-O of the metal-oxide cluster unit is proportional to
the atomic radius of M in metal-oxide cluster. Hence, the increasing of the M-O distance results in
enhancement of electric dipole moment of the M-MOF-525. By considering hydrogen adsorption
property of the M-MOF-525, it was found that the Ti- and V-MOF-525 are unable to bind a hydrogen
molecule on their surfaces, whereas a hydrogen molecule can trap on the surface of the Zr- and Hf-
MOF-525. Moreover, the hydrogen adsorption energy of Zr-MOF-525 and Hf-MOF-525 ranges from 0.04-
0.15 and 0.06-0.16 eV/H,, respectively. Finally, we found that the interaction between the hydrogen
molecule and the M-MOF-525 host is mainly governed by a weak dispersive interaction. For
(Mgy/3Nby/3)0.05 Tig 950, Ceramics, electronic and dielectric properties were determined. Experimental
results revealed that (Mg;/sNb,/5)005TioesO, exhibited low loss tangent (< 0.05 at 10° Hz) and high
dielectric permittivity of ~10% with slightly dependent on temperature over a wide range. To understand
the cause of high—performance dielectric properties in the(Mg;,sNb,,3)005 Tig 050, ceramic, theoretical
calculations based on density functional theory were performed. It was found that that Mg atom is
located near the oxygen vacancy. Moreover, our results revealed that the Nb atoms in the
(Mgy/3Nby3)0.05 Tig 050, unlikely form the diamond shape resulting in inability to generate large defect-
dipole moments. Thus, the colossal permittivity in the (Mgy/sND,/3)005Tio0s0, ceramic should be
attributed to the extrinsic effects such as the IBLC and/or the SBLC effects.
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