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This article describs physico-chemical properties of magnesium oxides supplied from Ube Material Industries, Ltd. as a

catalyst material for controlling plant diseases. Not only structural characterizations such as X-ray diffraction (XRD) and N,

adsorption/desorption isotherms but also surface characterization techniques such as temperature-programmed desorption (TPD),

in situ Fourier transform infrared (FT-IR) spectroscopy and X-ray photoelectron spectroscopy (XPS) are introduced. The

knowledges reported in this article are expected to be utilized for research and development of various functional materials.
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Fig.1 XRD patterns of magnesium oxide.
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Fig. 2 N, adsorption/desorption isotherms of magnesium oxides.
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Table.l1 Summary of structural properties of magnesium oxides.

Sample Calcination Crystal phase Crystallite size BET surface Mean pore
temperature / °C of MgO / nm area / m%g’! radius / nm
UD-650 n.a. Mg(OH)» n.a. 22.2 1.93
UGK-550 550 Mg(OH),, MgO | 8.1 195 1.93
UGK-700 700 MgO 12.4 92.2 6.95
UGK-800 800 MgO 174 40.1 14.0
UGK-900 900 MgO 29.0 16.1 -—-
UGK-1000 1000 MgO 37.7 7.1 -—-
500A n.a. MgO 36.8 32.9 ---
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Fig.3 Pore size distribution of magnesium oxides in mesopore

region determined by BJH method.
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Fig. 4 FT-IR spectra of magnesium oxides pretreated with O,
at 600C .
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Fig.5 FT-IR difference spectra of adsorbed CO species
remaining on magnesium oxides after the evacuation at room

temperature.
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Fig.6 CO,-TPD profiles of magnesium oxides.
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Table.2 Summary of CO,-TPD measurements.

Amount of CO,  desorption
Sample Isl:rl;ln;?ehz\?v(::iljg}lllt /| surface area /

umol-CO,- g’! umol-CO;-m?
UD-650 6.02 2.15 %1072
UGK-50 5.99 3.07 x 102
UGK-700 3.01 3.26 x 102
UGK-800 1.16 2.89 x 102
UGK-900 0.41 2.56 x 102
UGK-1000 0.40 5.69 x 102
500A 3.07 9.34 x 102
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Fig.7 Desorption profiles of (A) H,0 and (B) CO, from magnesium oxides without pretreatment.
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Fig.8 XPS spectrum of UGK-800.
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Fig.9 O 1s XPS spectra of magnesium oxides without pretreatment.
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Table.3 Summary of XPS measurements.

Sample Binding energy of O 1s/eV .
’ surfacegOH ggrz)/up (Oy) lattice oxygen (Oy) On/O; peak area ratio

UD-650 5324 530.7 3.25

UGK-550 534.1 530.5 1.01

UGK-700 533.7 530.3 0.80

UGK-800 532.8 530.0 1.00

UGK-900 532.0 530.2 4.58

UGK-1000 n.d. 530.5 o0

500A n.d. 531.5 0
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