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(DT~ ERER v EHELP - PHE F4F T b4
[ Selective Growth of Well-aligned Carbon Nanotubes by
APCVD] , Well-aligned good-quality carbon nanotube (CNT)
array was grown on silicon substrate by atmospheric pressure
chemical vapor deposition (APCVD) through a patterned SiO,
mask. First, the patterned substrate was pretreated with NH3 and
then CNT were synthesized at 800°C wusing Ni as catalyst,
acetylene (C,H,) as the reactant source material for carbon and N,
was as the carrier gas. Effects of the NH3-pretreatment time for
the substrate, the flow ratio of [C,H,]/[NH;] and the time duration
for CNT growth on the qualities of CNT array were analyzed in
detail. It was found that good-quality CNTs with an average length
of around 15 um could be grown by pretreating the Si substrate
with NH3 for 10 min and then conducting the CNT growth with a
flow ratio of [C,H,]/[NH;] = 30/100. Furthermore, the field
emission property of CNT array was investigated by
characterizing a diode structure of it. It was found that the turn-on
electric field decreased with increasing CNT length. The turn-on
electric field as low as about 2V/um with an emission current
density of 10pA/cm” was achieved for a CNT-array diode with the
tube length near 18um. For the same device, the emission current
density could be elevated high to 10 mA/cm® with the applied
voltage of 3.26V/um. (J. Mater. Sci. : Mater. Electron. 20 (2009),
p.S407-S411).

(2) F*EFE ) iFpag- @ £ =~ B2 P »[ Density-functional calculation
of the adsorption and reaction of CO and H,O molecules over a
4Rh/CeO, (111) surface] ,We apply periodic density-functional
theory (DFT) to investigate the water-gas-shift reaction,
CO+H,0—CO,+H,, on a 4Rh/CeO, (111) surface. Our calculated
result shows that the 4Rh atoms gather together to form a cluster
shape on the CeO,(111) surface (designated as 4Rh/CeO,
(Rh-cluster)) would possess the largest mean adsorption energy,

while that locating separately on top of Ce’s (designated as
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4Rh/CeO, (Rh-Ce)) the least. The CO molecule with its
C-terminus facing toward the Rh atom at “a” position (Rh,) of the
4Rh/CeO, (Rh-cluster) surface (designated as OC-Rh,y) is
calculated to have the greatest adsorption energy, 67.44 kcal/mol.
A similar adsorption conformation of greatest adsorption energy is
found for the H,O molecule, 24.2kcal/mol. Among the possible
reaction paths the one via carboxyl intermediate is more favorable.
The calculated maximum barrier in this path is 25.87 kcal/mol,
which involves the detachment of an H atom and the release of an
CO,, from the adsorbed carboxyl intermediate HOOC-Rh,.
(Chemical Physics 348(1-3) (2008), p.161-168).

322~ FRERE s § f i~ FpE G~ 54 > [ Enhanced cyclic
voltammetry using 1-D gold nanorods synthesized via AAO
template electrochemical deposition ] , Gold nanarods were
successfully fabricated by using polycarbonate membranes and
anodic aluminum oxide (AAQO) membranes as growing templates
under electrochemical deposition. The as-synthesized gold
nanorods werepolycrystalline with unidirectional direction along
[111], having a uniform diameter around 100-200 nm and length
of 5~6um. These gold nanorods were deposited on the gold-coated
working electrode of cyclic voltammetry, where an enhanced
current-voltage voltammograms were obtained. The enhanced
sensitivity is achieved with the large electrocatalytic signals at
amplified surface area using nanorod-modified working electrodes.
Current-voltage voltammograms using ordered gold nanorod
arrays are enhanced more than those using disordered gold
nanorods. The results strongly suggested that the 1-D nanorods
facilitated the electrocatalytic reactions due to enhanced diffusion
occurring around these nano-structures. (Desalination 233(1-3)
(2008), p.113-119).

b ip e s M-~ X % B o [ Photoreduction of CO, over
Ruthenium  dye-sensitized  TiO,-based  catalysts  under
concentrated natural sunlight ] , Metal doped TiO, catalyst
sensitized with Ru"(2, 2'-bipyridyl-4, 4’ -dicarboxylate),-(NCS),
(N3 dye) is employed to photoreduce CO, with H,O under
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concentrated natural sunlight to fuels in an optical-fiber
photoreactor. Production rate of methane of 0.617 umol/g-cat h is
measured on N3-dye-Cu(0.5 wt%)-Fe (0.5 wt%)/TiO, coated on
optical fiber in April 12, 2007 in Taipei, Taiwan with the average
concentrated solar light intensity of 20 mW/cm®. Full absorption
of visible light of N3-dye along with efficient charge transfer in
N3 dye-TiO, system give rise to the superior photoreduction of
the resulting dye adsorbed catalyst. (Catalysis Communications 9
(2008), p.2073-2076).

() F L5 3% MEETER MBS RS E RS

gL SRR :ﬁc »[ The Luminescence mechanism of SiOx
films grown by atmospheric-pressure halide chemical vapor
deposition)] , Strong red-light luminescence was exhibited by
nonstoichiometric silicon oxide (SiO4) films grown by
atmospheric-pressure halide chemical vapor deposition. The
temperature-dependent photoluminescence (PL) measurements
and theoretical calculation of emission energy demonstrated that
the PL of our samples originated from the energy level of the
interface between Si quantum dots (Si-QDs) and a SiO, matrix.
Moreover, the continuous-wave PL spectra showed that the PL
intensity can be enhanced by thermal annealing in CO,
environment. The radiative lifetime determined from the
time-resolved PL measurement was increased by increasing CO,
thermal annealing temperature. The high-resolution transmission
electron microscopy showed single-crystalline Si-QDs embedded
in the SiOy films. According to the results obtained, the emission
peak of the PL spectra of the SiO, films was probably due to the
energy level of the interface region transition, and the nonradiative
centers (or dangling bond, defect center) can be passivated using
subscript thermal annealing. (Jpn. J. Appl. Phys. 46 (2007),
p.7542-7544).

(2)2 Fis migH 5 5

A WAHIH 45 (PRI FI 5 M E
@R
® L2 hE (FFLTHEEL2E RAPMER3IE)-
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(1) Gia-Luen Guo, Wei-His Chen, Wen-Heng Chen, Lee-Chung Men,

Wen-Song Hwang*, [ Characterization of dilute acid pretreatment
of silvergrass for ethanol production] , Pretreatment with dilute
sulfuric acid of silvergrass was compared with the
pretreatment’” s  effect on  other  commonly  used
lignocellulosicmaterials, namely rice straw and bagasse, in order
to evaluate the potential of this feedstock for ethanol production.
The highestyield of xylose from silvergrass was between 70% and
75%, which was similar to bagasse. However, silvergrass gave a
higher level offermentability than bagasse using the hydrolysate
because less acetic acid was formed. The release of sugars
resulted in an about 2.0-foldincrease in specific surface area of
the pretreated silvergrass. Increasing the specific surface area did
not obviously enhance enzymaticdigestibility. The hydrophilicity
of the acid pretreated silvergrass was characterized using its
Fourier transform infrared (FTIR) spectra.The increase in
hydrophilicity may enhance enzymatic adsorption onto lignin and
increase the accumulation of cellobiose for enzymatichydrolysis
as pretreatment severity increases. (Bioresource Technology > 99
(2008) 6046-6053) -

(ERE SR

@ AWAYIH 105 (FRAPTNYF 65 WAP
EE 4K
AL 05 (FFLHEL20E AR §HTE R
MEH2E CBPYILE )

(1) % %22 » [Hydrogen Production in a thermal plasma hydrogen] ,

This paper presents both analytical thermodynamic analysis and
experimental results of ethanol steam reforming in a thermal
plasma reformer at various working conditions. Since our thermal
plasma reformer can work well at atmospheric pressure, a
thermodynamic equilibrium prediction is first performed at
temperatures in the range from 500 to 1000°C and at mole flow
ratios of ethanol to water from 1:1 to 1:6. And then the
experiment for ethanol steam reforming of a fabricated thermal
plasma reformer is performed and the reformate stream is

49



B s

PE-002

immediately analyzed using GC/MS, GC/FID/TCD, and
pre-concentrator. Comparing predicted data with experimental
data, an optimal working condition is determined at the
temperature of 750°C and at mole flow ratio of ethanol to water
of 1:3. In the future, an optimal temperature control system will
be designed to maintain the thermal plasma reformer at the
temperature of 750 °C under the inlet mole flow ratio of ethanol to
water of 1:3. (Journal of the Chinese Institute of Engineers’vol.31,

n0.3, 417-425 (2008)).

(2) Z %22 > [On flow uniformity in various interconnects and its

influence to SOFC] , This paper investigates flow uniformity in
various interconnects and its influence to cell performance of a
planar SOFC. A transparent hydraulic platform was used to
measure flow uniformity in different ribchannel modules of
interconnects. Several 3D numerical models implemented by
CFD-RC packages were established to first simulate these
hydraulic experiments and then used to evaluate the cell
performance of a single-cell stack using different designs of
interconnects with different flow uniformity over a wide range of
a hydraulic Reynolds number (Re) based on a hydraulic diameter
of rib-channels. Numerical flow data are found in good agreement
with experimental results. It is proposed that a newdesign, using
simple small guide vanes equally spaced around the feed header
of the double-inlet/single-outlet module, can effectively improve
the degree of flow uniformity in interconnects resulting in 11%
increase of the peak power density (PPD) which can be further
increased when applying a Ni-mesh on anode. Numerical
analyses demonstrate a strong influence of Re on cell
performance, of which appropriate ranges of Re in both anode and
cathode sides are identified for achieving a reasonably good PPD
while remaining an economic fuel utilization rate and having less
temperature variations in the single-cell stack. (Journal of power
sources > 183 (2008) 205-213).

(3) £ L%, [Study of assembly techniques for a solid oxide fuel cell

stack] , Solid oxide fuel cell is an energy conversion device
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operated at high temperatures with the merits of high efficiency
and good fuel adaptability. In our study, appropriate borosilicate
glass-ceramics has successfully developed at INER for planar
SOFC. A one-cell stack is assembled to evaluate the effects of
fuel/oxidant gas flow rates, fuel concentration, and temperatures.
The results indicate the cell power density increases linearly with
temperature in the range of 700°C ~750°C. Power output is
highest at 100% hydrogen concentration. The power density
reaches to 340mW/cm® as the low rate of hydrogen at
1,200c.c./min. (Journal of the Chinese Society of Mechanical
Engineers > vol.28, no.4, 453-457 (2007)).

(4) ;= 7] %, [Thermal stress analysis for a SOFC testing cell] , The

aim of this study is, by using finite element analysis (FEA), to
characterize the thermal stress distribution in a planar solid oxide
fuel cell (SOFC) stack during various stages. The temperature
profiles generated by an integrated thermo-electrochemical model
were applied to calculate the thermal stress distributions in a
multiple-cell SOFC stack by using a three-dimensional (3D) FEA
model. The constructed 3D FEA model consists of the complete
components used in a practical SOFC stack, including positive
electrode—clectrolyte—negative  electrode  (PEN) assembly,
interconnect, nickel mesh, and gas-tight glass-ceramic seals.
Incorporation of the glass-ceramic sealant, which was never
considered in previous studies, into the 3D FEA model would
produce more realistic results in thermal stress analysis and
enhance the reliability of predicting potential failure locations in
an SOFC stack. The effects of stack support condition, viscous
behavior of the glass-ceramic sealant, temperature gradient, and
thermal expansion mismatch between components were
characterized. Modeling results indicated that a change in the
support condition at the bottom frame of the SOFC stack would
not cause significant changes in thermal stress distribution.
Thermal stress distribution did not differ significantly in each unit
cell of the multiple-cell stack due to a comparable in-plane
temperature profile. By considering the viscous characteristics of
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the glass-ceramic sealant at temperatures above the
glass-transition temperature, relaxation of thermal stresses in the
PEN was predicted. The thermal expansion behavior of the
metallic interconnect/frame had a greater influence on the thermal
stress distribution in the PEN than did that of the glass-ceramic
sealant due to the domination of interconnect/frame in the volume
of a planar SOFC assembly. (Journal of the Chinese Society of
Mechanical Engineers * vol. 33, no.12, 2580-2588 (2008)).

()R B FRRERREH

® RS MABAL 3H (FRADIYF 15 A BAE
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(1) R. J. Wai, C. Y. Lin, C. Y. Lin, R. Y. Duan, Y. R. Chang >

[ High-Efficiency Power Conversion System for Kilowatt-Level
Stand-Alone Generation Unit With Low Input Voltage ], This study
mainly focuses on the development of a high-efficiency power
conversion system for kW-level stand-alone generation units with
low output voltage, such as photovoltaic (PV) modules, fuel cells
(FC), and small-scale wind generators, and it aims to have the
same output ac voltage 110Vrms/60Hz as the utility power for the
utilization of a stand-alone power supply. This high-efficiency
power conversion system includes one high-efficiency, high
step-up dc-dc converter and one soft-switching dc-ac
current-source inverter. This dc-dc converter i1s capable of solving
the voltage spike problem while the switch is turned off, and it can
achieve the objectives of high efficiency and high voltage gain.
Because the techniques of soft switching and voltage clamping are
used in the dc-ac current-source inverter, the conversion efficiency
could be greatly improved. The effectiveness of the designed
circuits is verified by experimentations, and the maximum
efficiency of the entire high-efficiency power conversion system is
over 91% from the experimental measurements. (IEEE Transaction
on Industrial Electronics, vol. 55, no. 10, pp. 3702-3714, Oct.
2008).

(2) Y. R. Chang, [ High-efficiency Single-stage Bidirectional
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Converter with Multi-input Power Sources) , In this study, a
multiple-input, single-stage bidirectional converter is proposed. It
takes a three-winding coupled inductor as the main component of
energy transmission, and utilizes only two switches to accomplish
the multi-input mechanism. Depending on the scheduled switching
conditions, this circuit could be operated at discharge, charge and
standalone states to simplify traditional multiple boost converters
in the united power supply scheme. Moreover, this study
manipulating the winding voltage in the high-voltage side of the
coupled inductor to further increase the corresponding voltage gain
i1s superior to that one in the conventional coupled-inductor
strategy. This topology is useful for low power applications. In
addition, all switches and diodes have favorable voltage-clamping
effects so that the voltage spikes caused by the leakage-inductor
energy can be alleviated effectively, and reverse-recovery currents
within diodes can be reduced because the leakage inductor has the
limited capability of current speedy changes. Furthermore, this
strategy possesses a low-voltage-type charge circuit without
increasing additional circuit elements to avoid power losses by the
multistage conversion in traditional auxiliary power systems, and
utilizes the synchronous rectification technique to further decrease
conduction losses. Numerical simulations and experimental results
via examples of a fuel cell power source and a traditional battery
module are given to demonstrate the effectiveness of the proposed
power conversion strategy. (IET Proceedings - Electric Power
Applications, vol. 1, no. 5, pp. 763-777, (2008)).
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