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Rl R A 4-F 2 a3 R EF LK
Prepare of Ti-SSN high-temperature solar selective absorber
by magnetron sputtering
w42 s ms 2R’

Bing-Hung Chang, Rei- Cheng Juang, and Tien-Yuan Li
I EHTFE T I S BRBATT T

Green Energy and Environment Research Laboratories, Industrial Technolog
Research Institute
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Abstract

This paper presents a method to prepare Ti-SSN solar selective absorbing
coatings by reactive sputtering using stainless steel (SUS321) and titanium (Ti) target.
Stainless steel nitride (SSN) thin films were produced under fixed nitrogen gas flow, 5
and 10 sccm, power of Stainless steel target, 100 W. The power of titanium target was
adjusted from 100 to 350 W, and produced Ti-SSN ceramic—metal composite (cermet)
thin films. The refractive index (n) and extinction coefficient (k) of the cermet
composite layers prepared in Ti doping were determined by spectroscopic
ellipsometry. The Ti-SSN solar selective absorbing films have solar absorptance of
0.88. A theoretical solar absorptance of 0.90 was achieved by selecting an appropriate
combination of three solar absorbing layers. The experimental results agreed well with
the theoretical calculations. This study proved the possibility of preparing high
temperature (~300°C) solar selective absorbing coatings by using stainless steel and
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titanium target.
Keywords: high-temperature selective absorber, stainless steel nitride, magnetron

sputtering
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Sputtering condition

Target Stainless steel 321 ~ Ti
Substrate Glass

RF power (SS) 100 W
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mse 9.827 25.26 5.281 9.561 8.386
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(b) ¥ & /& 5scem

sample No. n5t100 n5t150 n5t250 n5t350
MVF(%) SS 35 SS 35 SS 30.82 30.6
osc model 3L 3L D+2L D+2L
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HMVF . RF 100 for SS321

11% (5/40) 75 nm/ 17 min .

(N5T100) DC 100 for Ti
. RF 100 for SS321

LMVF (N10T150) 20% (10/40) 30 nm /32 min .

DC 150 for Ti
AR (SSN) 20% (10/40) 55nm/35min | RF 100 for SS321
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Research of hydrogen discharge performance for borane
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Green Energy and Environment Research Laboratorles, Industrial Technology
Research Institute

# &

R RERFANTFE MAL N FEDRE P B AT P 2
}’3{‘ ’ n/ﬁ\‘ ’ax-:_‘fv %ﬁ#h‘;:l Bedken— Tk oo 'L§'v‘§§ﬁ7}"“‘ Z_pEg il @*"—EJF
BRI GI PR A BFIEEL G R BERRETSETIER A
TPEN L VA FEE M4 g M ATR R MEETRICE L
Ptk p AL L LD 2 g gy (L ge g (V4T R 4R
Al E G 18.4wt% ~ 7.4 wt% ~ 12wt% 3 15wt%2. Bk d & A7 R ok AT I
FEE i s gd AR RHEEE AR RBRERZ FEAR BT RE%RE F R
BT A1 HE FE AR e A F L AR FHREFE T 0  10g v
T2 2Wt% KiARERT » SoRfEF REBRZBRENEF BABS > mp i (-4
LA D FER N N A R WA AN W R S F,\): AR S

@ﬁﬁ’awiﬂﬂiwgW@Wiﬁliﬁwfkii%°5— & al
e &m 5 o AL (L4 ARG (Y48~ pg i 4P e w2 0.65L ~ 0.73L ~ 0.45L

LFAE R mE R ARG
MAEF PRI P BE R KfEE R

Abstract

Hydrogen energy utilization exhibits low pollution and clean features, and it is
possible to fuel a car. Based on these characters, therefore, it will play a role of
reducing greenhouse effect. Borane as a chemical hydrogen storage material has high
hydrogen content, can release hydrogen with appropriate catalyst, and then to power
devices through a fuel cell. Lithium borohydride (LiBH4), Potassium borohydride
(KBHy), Calcium borohydride (Ca(BHs),), Magnesium borohydride (Mg(BH,),) and
Sodium borohydride (NaBH,4) were investigated in this research because of their high
hydrogen capacities - LiBH4:18.4wt%, KBH4:7.4wt.% , Ca(BHa4),:12wt%, and 15wt%
for Mg(BH4),. We studied their hydrogen release rate by given various fuel weight

and aqueous concentration through hydrolysis reaction experiments. The results show

1 E ] R
1 EH Gy 1 . % iy £7

» E-mail: HF @itri.org.tw
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NaBH, has highest hydrogen release rate with the 10g of fuel weight at 2 wt%
aqueous concentration. NaBH4, LiBH, and KBH4 have similar hydrogen release rate,
while Ca(BH4), and Mg(BHy), have slower rates. Besides, in terms of the hydrogen
volume as released, the volume of hydrogen released from LiBH,is higher than those
of the other two, the volumes of which are LiBH4:0.73L , NaBH4:0.65L, KBH,4:0.45L.
Keyword: Borane, High hydrogen capacity, Hydrolysis reaction
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Abstract

Ethanol is the most widely employed biofuel and many countries have
established or have planned to promote ethanol gasoline. The quantification of
pollutant emissions has mostly been done with passenger cars, and studies related to
the effects of ethanol-blended gasoline on the emission of air pollutants for small
engine capacity (less than 150 cm’) motorcycles are rather limited. This article
concerns the use of ethanol as a gasoline additive, at levels around 10 vol% (E10) as
well as a 15 vol% blend (E15). By reviews of the literatures, the effects of
ethanol-gasoline blends on air pollutant emissions from four-stroke motorcycles are
presented.

In most of literatures, the results of ethanol-gasoline fuel were compared to the
commercial unleaded gasoline as reference fuel. The experimental data indicated that
addition of ethanol may reduce emissions of CO, THC, benzene, toluene.
ethylbenzene, and xylene, but some instances of comparable or higher emissions on
NOx and polycyclic aromatic hydrocarbons. E10/E15 is observed to cause higher
emissions of acetaldehyde than the commercial unleaded gasoline, and acetaldehyde
increased with increasing ethanol content.

The presence of excess oxygen during combustion has a significant effect on
emissions of CO, THC, and various oxygenated hydrocarbons. The high oxygen
content in ethanol-gasoline blend may affect the AFR, and also result in variations in
the combustion process and air pollutant emissions. In addition, the fuel aromatic
content will influence the emissions of organic air pollutants. Acetaldehyde is mainly
produced through the partial oxidation of ethanol.

In brief, this study showed that using ethanol-gasoline blends (E10/E15) can
reduce motorcycle emissions in criteria pollutants and some organic air pollutants.
However, in view of ozone-forming potential and toxicity, the use of ethanol-gasoline
blends needs more evaluation, especially in the case of high ethanol content.
Moreover, high ethanol content gasoline (> 20 vol%) may not be suitable for
motorcycles due to its high octane number. Motorcycle engines shall be designed to
adjust air-fuel ratio to achieve better combustion conditions while using high ethanol
content gasoline as fuel.

Keywords: ethanol-gasoline blends, four-stroke motorcycles, criteria air pollutants,
organic air pollutants
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Abstract

The supply of petroleum and natural gas is getting significantly limited.
Therefore, technologies that use the most abundant energy-coal to improve the
efficiency of energy production are finding their niches. Integrated Gasification
Combined Cycle (IGCC) is one of the advanced techniques to solve environmental
and economic problems caused by using coal. Hot gas clean up of hydrogen sulfide
(H2S) is a crucial issue in the development of the IGCC system. Nowadays, all
commercial IGCC power plants utilize wet processes to clean up sulfur containing
syngas. However, syngas, cooled by the wet processes would decrease the thermal
efficiency of the system significantly. Thus, a high temperature cleaning of sulfur
containing gases by dry techniques is hot for the researchers in this field. In addition,
high temperature oxidation regeneration is a very important process in IGCC plants.
Through a high temperature oxidation regeneration process, the cost for preparation of
metal sorbents can be largely saved and thus, decrease the overall operation cost. The
main objective of this study is focused on the high temperature oxidation regeneration
behavior of manganese sulfide. The characterizations of sulfided Mn sorbent were
analyzed by N, adsorption, XPS and XRD. Results showed that the SO4”and SO;*
were the main species after high temperature oxidation regeneration.

Keyword: IGCC, hydrogen sulfide, dry techniques, Mn sorbent, SO4>and SOs*
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Volume Adsorbed (cm®g STP)
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400
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Charactristics
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Volume(cm®/g)

Average Pore
Diameter(A)

fresh sorbent
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168.30
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after 5 cycles
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regenerated sorbent
after 5 cycles

159.13
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139.20
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Arbitrary unit

C a

S I!\ B
C
a
LA At """” \W\\ N’/ T vt Wwd Awfj J‘“imv,\.wr-‘\'lfw: hl-;l“f‘-mwm

a o
jﬁk b J u\\ A
b a
A au).MWI N’ A"W ,A,.‘HMM M N "

g N M

c:MnS
| | |
b:Mn, O,
| | | -
‘ ay-AlyOg
T l ’[ T || T T |
20 30 40 50 60 70 80 90
20
B3 378 ~ 5 ZMp~ L4 -~ 57 ZmemmE R4 T e fe# 2 XRD
Bl (A S ATHESATH > B 2 % - M2 S fe@ »C L L 42— Z23a# > D
L% T SRR Bt H CE AR 24T =X 2. BT

43 Combustion Quarterly Vol.20, No.3 Aug. 2011



g

R
N
A N I B B s

4i— I.'I
a4 |
Porda /
3 |
14— —
g -
| f i\
126 [\ —
134— 2 ,-"l \ >
Y
15d— W
,,‘i. -
g 7 e 16 164 162 160 156
it Eneegy (aV)
4 . ¢ IR 3 3%
Bld - 5 = £ 4 s {oR mit i ds Bl
wd— " =
°F A
154
1o
54—
153
15 s |
L B
P _
144— f
143 C 4
14 -~
i
o == L S—— e —— 1‘!,'0 - —

Einding Energy (aV)

Bl 5~ %7 = mpnek ok mitiF s B
(A 8047+ B:8":C:S05%)

I~3F3p
T2 R RF BT B AR B FATRMF 0 2001 o
FECBPR R REPAFRRFIPET FH2LTT 1 FHMFFRA
BB TR s ST DTEAFEFET AR AFE  pp.
26-29 > 1991 -
Westmoreland, P. R., and Harrison, D. P., Evaluation of Candidate Solids for
High-Temperature Desulfurization of Low-Btu Gasses. Envionmental Science
and Technology, Vol. 10, pp. 659-661, 1976.
Bakker, W. J. W., Kapteijn, F., and Moulijn, J. A., A High Capacity Manganese-based
Sorbent for Regenerative High Temperature Desulfurization with Direct Sulfur
Production Conceptual Process Application to Coal Gas Cleaning. Chemical
Engineering Journal, Vol. 96, pp. 223-235, 2003.
Alonso, L., and Palacios, J. M., Performance and Recovering of a Zn-doped

Manganese Oxide as a Regenerable Sorbent for Hot Coal Gas Desulfurization.
Energy & Fuel, Vol. 16(6), pp. 1550-1556, 2002.

44 Combustion Quarterly Vol.20, No.3 Aug. 2011



SEEE K ALY (PR BRI TR R R
Study of platinum/multi-walled carbon nanotubes as cathodic
electrocatalysts for proton exchange membrane fuel cells
R NS
Yu-Chun Chiang and Chao-Jui Chiu
AT B A2

Department of Mechanical Engineering, Yuan Ze University, Taoyuan, Taiwan

B ®
T B LR S R BEE T s R kTR - 0@

P/C ff4re 4ri P oo o ® BB affafo & Pt S A4p§ B 5 Fl2t o doie dk
AH A * Fomt A s 2P WA nE Bhe AT T JIH K e iE g (b end BER
it B (CNTs fr N-doped CNTs or CNx)# & & = 2 5F Ptf+ » 347 B E %
HH S 2 BE-FLREFROPIT IS Mg E 0 TSP i»
3-5 nm e B E dF g A A m 2 Ptenit i o CNx h%h it 7 ¢ B84
SE T A RPEEA 6] P PR A EF Bl o 1 {5 ONx I % £ e i

BoAfE Pt B € NIREE $TH PIR % o AR AR A U 4 o
fv’ B R R iy o AT ATE N 2 B E A CNTs 5 AAH i 4~
¥ 1% 47.7m2/g > 400 cycles 1 % B35 5 52% Pt * v 93%; ’{HA
T e i & 560 mA/cm2 @ 0.6V > B x # F 2R ¥ iE 815 mW/em2 »
R 43 ‘}EP\’F CRRLIE & ¢ B SR G EE I e M S

Abstract

The activity of electrocatalysts is crucial to the performance of proton exchange
membrane fuel cells and Pt/C nanoparticles are widely used catalysts with high
activity at present. However, the cost of Pt is too high. Therefore, improvement of the
Pt utilization and durability is of great interest recently. The Pt nanoparticles deposited
on multi-walled carbon nanotubes (CNTs and N-doped CNTs or CNx) using reverse
micelle method were prepared in this study and the effects of the properties of
nanotubes were discussed. The results showed that Pt nanoparticles with a mean size
of 3 — 5 nm were uniformly dispersed on the surface of nanotubes. The properties of
nanotubes will affect the chemical states of Pt nanoparticles. The purification of CNx
is insignificant to the types and distribution of nitrogen-containing functional groups
and could increase the activity of nanotubes. But the purified CNx was cut during the

synthesis process of Pt nanoparticles, this resulted in increase of impedance and

AL B 28 k> 2193 > E-mail: yechiang@saturn.yzu.edu.tw
PAATA R RS ko ALrE 4
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decrease in performance of fuel cells. The best electrocatalyst in this study was
CNTs-based, which had an electrochemical surface area (ESA) of 47.7 m%/g with a
decay of 5.2 % after 400 cycles and a Pt utilization of 93 % , and a fuel cell
performance of 560 mA/cm” @ 0.6 V and 815 mW/cm®.

Keywords: carbon nanotubes, electrocatalyst, electrochemical surface area, activity,
fuel cell
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Pt/CNT2 15.8 21.5 12.9 10.0 — 39.8
Pt/CNT3 16.3 23.5 11.9 12.8 5.0 30.4
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22~ 2 AXPSPLAfTiR472 7 i T i RIS 7 £ (at. %)

Sample Possible chemical state (B.E., eV)
P Pt (I) Pt (IV)
71 74.3 72.2 75.8 76.4 78.2
Pt/CNTI 32.7 322 12.0 3.5 6.3 13.3
PYCNT2 38.4 35.4 6.9 0.6 6.6 12.1
Pt/CNT3 30.4 29.3 13.9 13.0 - 134
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ESA (m?/g)
Sample
I 100™ 200 ™ 300" 400 ™
Pt/CNT1 477 47.1 46.6 459 452
Pt/CNT2 43.6 42.0 40.0 38.2 37.6
Pt/CNT3 40.2 39.3 38.3 37.7 36.5
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Voltage Membrane Anode Cathode
V) Sample Ronm Ry CPE-T | CPE-P Ry CPE-T | CPE-P
(Q-cm?) (Q-cm?) | (F-cm?) | (F-cm?) | (Q-cm?) | (F-cm?) | (F-cm?)
Pt/CNT1 0.115 0.407 1.064 | 4927 | 0319 | 1.0113 | 3.647
0.8 Pt/CNT2 0.103 0.175 2.186 | 3389 | 0389 | 1.649 | 4.360
Pt/CNT3 0.127 0.509 | 2299 | 3345 | 0.907 2.03 | 4952
Pt/CNT1 0.107 0.0236 | 0.12 5.28 0.111 | 0490 | 4.450
0.6 | PYCNT2 |  0.0965 0.007 | 4336 | 6295 | 0.120 | 1.736 | 3.654
Pt/CNT3 0.111 0489 | 4758 | 4901 | 0.591 9.15 | 2.545
Pt/CNT1 0.090 0.079 1.497 | 3.713 | 0.040 281 3.523
04 | PYCNT2 0.091 0.066 | 2102 | 3.165 | 0.102 | 3.789 | 3.398
Pt/CNT3 0.111 0.566 | 4991 | 3.193 | 0628 | 3.615 | 5.175
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0.5 mg/cm® ~ O, : 400 scem ; T E & 1 80°C 5 IAH &4 ;B (100 %):E & : 80 °C
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Abstract

There is a great potential to assimilate CO, and produce bio-energy from cellular
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component by utilizing carbon fixation of photosynthetic microorganisms. The
thermophile strain, Thermosynechococcus sp. CL-1 (TCL-1), previously isolated
from a hot spring in Taiwan, was feasible for using dissolved inorganic carbon (DIC)
from the scrubber with regard to “hot” flue gas and used in the present study.
Continuous culture system (dilution rate is 0.06 h™") was used and fed by simulated
absorbent from scrubber with carbonate/bicarbonate as C source (DIC, 50°C) while
nitrate as N source (dissolved inorganic nitrogen, DIN). Lipid and carbohydrate of
cellular component, which can be used as bio-energy precursors, and their
productivities as function of various feeding DIC concentrations are quantified.
Additionally, Thermogravimetric mass spectrometric (TG-MS) analysis on TCL-1
biomass was carried out to see the gaseous pyrolysis products.

The maximal productivities of lipid, carbohydrate, and protein are 150, 150, and
240 mg L' d, respectively, while CO, uptake rate is 917 mg L™ d”'. Two gaseous
bio-fuels, CH4 and C,HsOH, can be produced by TCL-1 pyrolysis at around 300°C
based on TG-MS analysis while the syngas (H, and CO) can be produced at the
temperature higher than 700°C. The process of bio-fuel precursor production via CO,
bio-fixation with a cyanobacterium strain TCL-1 under various conditions can be
expected.

Keyword: Carbon biofixation, Continuous culture, Pyrolysis, Biofuel
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