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It is important to know the atomic distribution and alloy extent of participating ele-
ments in individual bimetallic nanoparticles (NP). B. J. Hwang’s group investigated the
chemical de-alloying mechanism of bimetallic Pt-Co NP and the enhancement of their elec-
trocatalytic activity towards oxygen reduction (OR). The results of X-ray absorption spec-
troscopy (XAS) on acid-treated Pt—Co/C NP reveal that the Co—Co bonding in the bimetallic
NP dissolves first; the remaining morphology gradually transforms to a Pt-skin structure.
Pt-Co alloy NP with a Pt-skin structure significantly enhance the catalytic performance
towards OR. These findings not only demonstrate the importance of an appropriate treat-
ment of bimetallic catalysts but also can be transferred to other Pt bimetallic alloys with
transition metals.

High-T, superconductors possess a multilayered crystal structure in which the super-
conductive CuO, planes alternate with nonsuperconductive (or blocking) layers of various
types. M. Karppinen'’s group investigated the hole states of homologous series, (Cu,,sMo ,s)
Sr,(Ce,Y),Cu,0;,,..sfor s =1, 2, 3 and 4 probed with X-ray absorption near-edge structure
(XANES) spectra. For s =2, unexpectedly, both the hole concentration in the CuO,-plane
and T_ (~ 55 K) remain constant, independent of s. T. of superconductive copper oxides is
independent of the distance between adjacent CuO, planes when the hole-doping level
and the immediate crystal-chemical surroundings of the planes are kept the same.

SBA-15 is an important mesoporous silica material, possessing a large surface area and
ordered mesoporous structures. S. L. Cheng’s group achieved one-pot synthesis of highly
ordered zirconium-incorporating SBA-15 materials, with Zr/Si ratios up to 10.8 mol % in a
self-generated acidic environment. According to the results of XAS, Zr became incorpo-
rated into the SBA-15 framework as an isolated Zr species; it also formed superficial zirconia
clusters with two or more Zr centers on the pore walls at which the Zr/Si ratio exceeded
3 mol %. The acid proportion of Zr-SBA-15 materials increased linearly with Zr loading, but
the acidities were less than those of commercially available HY and ZSM-5 zeolites.

In the synthesis of new functional materials, it is advantageous to seek reaction routes
that maximize an efficient use of source chemicals and avoid the use of toxic and volatile
organic solvents. S. L. Wang’s group synthesized two mixed-valence uranium silicates,
Cs,K(U0),Si,0,, and Na,U"0,(U"0),(U""'0,),Si,0,, via high-temperature and high-pressure
hydrothermal reactions. The former compound is the first example of a mixed-valence ura-
nium (IV, V) silicate; the latter compound is extraordinary in that three unique uranium sites
corresponding to oxidation states IV, V and VI coexist. The valence states were established
by bond-valence-sum calculations and confirmed with measurements of XANES.



