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Fig.1 XRD patterns of Mg0-ZrO, calcined at 500 °C
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Table 1 ZrO, dy, of MgO-ZrO, calcined at 600 C
XMgO Zr0,(011) don AMg0 ZrO,(011) don
Sample Sample
(%) 20/ (°) nm (%) 20/ (°) nm
MZ000b 0 30.24 0.2953 MZ170b 38.5 30.74 0.2906
MZ048b 13.4 30.42 0.2936 MZ200b 43.3 30.74 0.2906
MZ070b 18.8 30.52 0.2927 MZ240b 49.1 30.80 0.2901
MZ130b 31.4 30.66 0.2914 MZ280b 54.3 30.80 0.2901
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Fig.2 Results of XPS analysis of Mg0-ZrO, calcined at 500 °C

a) Mg/Zr surface atomic ratio versus total Mg/Zr molar ratio in the ZrO, high-content end;

b) Zr/Mg surface atomic ratio versus total Zr/Mg molar ratio in the MgO high-content end
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% 2 MgZr0, E5RUY Zr 3ds, B FHE G BERINEL R(500 CHREFEFEM)
Table 2 Epy,,, of the Mg-ZrO, calcined at 500 C
Sample n(MgO) / n(Zr0») Esay, €V Sample n(MgO) / n(ZrO») Ezsay, 1€V
ZrO, - 182.2 MZ320b 1.4:1 181.3
MZ048b 0.15:1 182.0 MZ400b 2.0:1 181.2
MZ200b 0.76:1 181.8 MZ560b 2.5:1 181.1
MZ240b 0.97:1 181.7 MZ3870b 20:1 181.2
MZ280b 1.2:1 181.4 MZ964b 82:1 181.2
% 3 Mg0-ZrO, K tb REFRNE LR (500 “CREREFEMR)
Table 3 BET specific surface areas of the MgO-ZrO, calcined at 500 T
Sample xwgo (%) Sper / M+ g Sample X0 (%) Spgr / m+g”
pure ZrO, 0 84 MZ280b 54.3 20
MZ048b 13.4 93 MZ320b 59.0 46
MZ070b 18.8 82 MZ400b 67.1 48
MZ130b 31.3 58 MZ930b 97.6 48
MZ170b 38.5 33 MZ964b 98.8 49
MZ200b 43.3 19 MZ988b 99.6 45
MZ240b 49.1 15 pure MgO 100 42
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Fig.3 DTA curves of precursors of Mg0-ZrO,
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Structure Characterization and Monolayer Dispersion Phenomenon of MgO-ZrO, Prepared
by Co-precipitation”

GUAN, Hong-Bo LIANG, Jian ZHU, Yue-Xiang ZHAO, Bi-Ying XIE, You-Chang
(State Key Laboratory for Structural Chemistry of Unstable & Stable Species, Institute of Physical Chemistry, College of Chemistry
and Molecular Engineering, Peking University, Beijing 100871)

Abstract A series of MgO-ZrO, composites with various compositions were prepared by co-precipitation with
NH,OH from mixed aqueous solution of nitrates and calcination at 500 C and 600 C respectively. The samples
were characterized by XRD, XPS, BET, TEM, EXAFS and DTA measurements. The results exhibit that MgO
tends to dissolve into the bulk phase of ZrO, to form solid solution as Mg/Zr molar ratio is lower than 1. After the
dissolution reaches saturation, MgO starts to disperse onto the surface of the solid solution, and at the same time
the separate crystalline phase of MgO appears. However, when the content of MgO is high, ZrO, does not dis-
solve into the bulk phase of MgO and not form the separate crystalline phase of ZrO,, but disperses onto the sur-
face of the crystallite of MgO. And the properties of the surfaces of the samples were obviously affected by the
dispersion of ZrO,. These results suggest that in the samples prepared by co-pre-cipitation, one component can
disperse as a monolayer onto the surface of the separate crystalline phase of the other component or the solid solutions
composed of the two components in a certain content range. This phe-nomenon might exist in many binary oxide

systems and deserves much more attention.

Keywords: ZrO,, MgO, Binary oxide, Monolayer dispersion, Co-precipitation, Solid solution
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