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: 2005.02.04

: 2005.02.24

Photo-Induced Intra-Complex Reactionsin Ca’-H,NC(CH3)3
WANG Dongsheng HAN Keli YANG Shihe

Laser induced reaction of Ca'-turtbuylamine complex was studied by reflectron time of
flight spectrum (RTOF). Different photodissociation spectra, the action spectrum as function of
laser wavelength, and ratio curve of different channels were obtained. Two channels were
found, one is Ca’ cation separation channel, the other is reactive channel for product Ca’NH,.
Product Ca" is dominant in the whole region studied and the only one in the region 530-595nm.
The action spectrum show pronounced structureless peaks which respect to the transition of
complex origin from the splitting caused by alignment between Ca’ atomic orbitals and
turtbuylamine molecule. The dynamic of the reaction was discussed at the end.

: 2005.02.23

Gas Phase Catalytic Partial Oxidation
of Toluenein a Microchannel Reactor

Hao GE Guangwen CHEN Quan YUAN Henggiang LI

Gas phase partial oxidation of toluene over V/Ti oxide catalysts has been successfully
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performed in a microchannel reactor, which provides very good mass- and heat-transfer
conditions. With the elimination of hot spots, which are known as the most negative factors for
partial oxidation of hydrocarbons, steady and uniform reaction conditions can be achieved in
the catalyst bed by using the microreactor. Since the best performance of the catalysts might be
exploited, the selectivity of partial oxidation products of toluene has remarkably increased
compared to the traditional packed fixed-bed reactor, even without the bother of modifying the
catalysts, diluting the reactants or catalysts with inert contents to avoid hot spots or improve the
diffusion and mixing. Furthermore, in virtue of its inherent safety features, when using pure
oxygen as oxidant, the reactions were handled safely within the explosion limits in the
microreactor. With TiO, carried V.05 as catalysts, the total selectivity of benzaldehyde and
benzoic acid reaches around 60%, and the toluene conversion is about 10%. The conversion
can go up without violent decline of selectivity, unlike most fixed bed reactors. Space time
yield of 2.96 kg-h™.L™* calculated on the basis of the channel volume has been achieved. The
influence of operating conditions has been investigated in detail in the microreactor.

: 2005.02.24
. Catalysis Today

Preparation, Char acterization and Application of Fluorescent
Terbium Complex-Doped Zirconia Nanoparticles

Zhigiang YE Minggian TAN Guilan WANG Jingli YUAN

Novel zirconia-based fluorescent terbium nanoparticles have been prepared as a
fluorescent nanoprobe for time-resolved fluorescence bioassay. The nanoparticles were
prepared in a water-in-oil (W/O) microemulsion consisting of a strongly fluorescent Th**
complex, N,N,N1, N1-[2,6-bis(3 -aminomethyl-1’-pyrazolyl)-phenylpyridine]tetrakis(acetate)-
Tb*(BPTA-Tb*), Triton X-100, hexanol, and cyclohexane by controlling co-condensation of
Zr(OCH,CHa)4 and ZrOCl,. The characterizations by transmission electron microscopy and
fluorometric methods indicate that the nanoparticles are uniform in size, 334 nm in diameter,
and have a fluorescence quantum yield of 8.9% and along fluorescence lifetime of 2.0 ms. The
zirconia-based fluorescent terbium nanoparticles show high stability against basic dissolution
in a high pH agueous buffer compared to the silica-based nanoparticles. A surface modification
and bioconjugation method for the fluorescent nanoparticles was developed, and the
nanoparticle-conjugated streptavidin (SA) was used for time-resolved floroimmunoassy (TR-
FIA) of human prostate specific antigen (PSA). The result shows that the zirconia-based
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fluorescent terbium nanoparticles are useful as a fluorescent nanoprobe for time-resolved

fluorescence bioassay.

: 2005.02.25
: Journal of Fluorescence
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