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Synthesis ofpolysilanesusing Mg with Lewis acid catalysts and itsapplication for
coating materials to polyethylenepipe interface

Hiroaki Murase'

Frontier Materials Laboratories, Osaka Gas Chemicals Co., Ltd]1-61 Torishima,
Konohanaku, Osaka 5540051, Japan

ABSTRACT

Polysilane(PSi) is a kind of silicon polymers composed of only silicon atomsS{®ionds) as the main chain and
organic subttuents like methyl and phenyl groups as the side chain. The preparation method of PSi hitherto known was
highly limited. In this paper, the highly practical method for the synthesis of PSi was introduced.

As an applied research of PSi, the effectsazfting materials on polyethylene (PE) pipe interface were investigated.

The fusion strength of PE pipes would be generally reduced when sand particles adhered on the pipe interface. However, i
has been found that a kind of PSi was very effective for miaing the fusion strength even when sand particles were
adhered on the fusion interface.

INTRODUCTION

PSi has attracted considerable attention due to their usefulness as the precursors for thermally stable ceramics, materia
for microlithography, andnaterials for solar cell elements and so on. In contrast to the growing interest with PSi, the
method of preparation hitherto known was highly limited. AlImost the only practical method developed so far was the
condensation of orgargichlorosilane with &ali metal (Kipping Method1]). This reaction, which is in shown by eq. 1,
proceeds at an elevated temperature (oves 300 an inert solvent using appropriate alkali metal in dispersion.

R

|
Cl—Si—Cl SI (eq.l)
IIq in tolucnc

This reaction condition is very vigorous, so that it was necessary to find a new synthetic method for PSi under milder
reaction conditions.

It has been found in this study that the reduction of orghcidorosilane with Mg metal particles as reducaggnts
and metal chlorides as catalysts at room temperature could be successfully attained, #satbisn&iwas formed and
various types of PSi were obtained in good yield (e®R) [

I|q Mg and Ldtdlys‘[s
ClI—Si—CI S| (eq.2)
é in THP

Since the Gas Utility Industry Law was revised to permitutbe of PE pipes in 1982 in Japan, the PE pipes are steadily
spreading as gas feed pipes. The most popular and generally applicable method for connecting the PE pipes is to us
electrofusion joints.

However, the pipe surface may suffer from dirt such as fiand particles due to wind blowing at the work sites
irrespective of preleaning. The fusion strength of electrofusion joints depends on the amount of sand particles adhered to

'Email: murasehiroaki@ogc.co.jpTel: +81-6-64671571,



the interface (Figure 1) because flow rate of molten resins is poorfastbe interface on electrofusion joints.
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Figurel. Harmful effect of sand to fusion strength

It was found that decrease of fusion strength may be suppressed in the presence of PSi at the fusion interface of
electrofusion joints, even when sand particles were adhered on the joint. A kind of PSi was very effective for maintaining
the fusion strengtht electrofusion joints when sand particles were adhered on the fusion interface.



Excellent SERS of SiQfiber membrane embedded with Ag nanoparticles
Jun-Chao Qian, ChengBao Liu, Zheng-Yin Wu, Feng Chen and Zhi-Gang Chen

School of Chemistry, Biology and Materials Engineering, Suzhou University of Science and Technology,
Suzhou, China, 215009

ABSTRACT

Uniformly distributed Ag nanoparticlesipportecn SiQ fiber membrane materials were successfully synthesized by
electrospinning and pyrolysis. In this study, the electrostatic spinning solution is composed mainly of PVP, TEOS and
AgNO:. The structural and morphological studies of the materials after cadcirgtt658 were investigated by Xay
diffraction (XRD), scanning electron microscopy (SEM), transmission electron microscopy (TEM) and
thermogravimetridifferential scanning calorimetry (TIT®SC). The results indicated théite sample had a rough surface
structureand the load on the naibers was the metal silver (Agdnd the number and grain size of Ag nanoparticles
increased as the relative amounts of AgN@reased Furthermorethe surface enhanced Raman scattering (SERS)
activity of the Ag/SiQ was investigated using the common antibiotic enrofloxacin (ENR) as a probe. It was fouthd that
amorphous silica fiber with uniform loading of Ag nanoparticles exhiéissrong SERS enhancement effect. This good
analytical performance predicts excetlpotential for SERS detection of trace antibiotics.

Keywords Ag nanoparticlesmembrane materials; electrospinninBERS enrofloxacin



Upgrading of heavy oil or vacuum residual oif
Aquathermolysis anddemetallization

SeungKyu Park® and DongHo Park

Department of Chemical Engineering, Hoseo University, Asan/336 Korea

ABSTRACT

Even thougtthe oil price seems not to be increased quickly in a few years, it is generally forecasted that the price
will be resume an upward trend in both the mediamd longterm [1-3]. The OPEC group estimates that the oil price
rises by an average of about $&r year over the course of this decade, only reaching $80 per barrel in 2020. The oil
prices seem not jump to triptgit territory within a decade, but it will quickly increase as the political issues for
reduction of manufacturing appear42 This haded to consideration of alternative energy sources such as heavy crude
oil and natural bitumen [5,6]. They are considered one of the most crucial sources to meet future energy demand. The
total resources of heavy oil and bitumen in known accumulation3,386 and 5,505 billion barrels of original oil in
place (OOIP) and among these, 30 and 993 billion barrels of oil are prospective additional oil, respectively [3,4,7].

Heavy oil contains heavy hydrocarbon compounds, resins and asphaltenes, conggiinghains more than sixty
carbon atoms [8]. High content of heavier fraction corresponds with high molecular weight, viscosity, and boiling point.
The hydrocarbons in the oil sand and natural bitumen are fororsidé oilthat are extremely dense and viscous, with a
consistency ranging from that afolassedor some extréheavy oil to as solid as wax at room tempere, making
extraction difficult. They often contain high concentrationswdfur and heavy metals, particularly nickel and vanadium,
which interfere with refining processes. We have stlidegarding on upgrading of heavy oil and vacuum residual oil
by demetallization by combination of solvent distillation and adsorption by mesoporous adsorbents for several years
[9-11]. Recently, our concern was expanded to upgrading of heavy oil by aqualysis reaction. In this talk, | will
review the recent studies regarding on aquathermolysis and demetallization of heavy oil and vacuum residual oil that we
have conducted.
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Separation andrecovery ofrare earths for sustainabledevelopments
By environmentally sound solutions

Jyothi Rajesh Kumar' and Jin-Young Lee

Convergence Research Center for Development of Mineral Resources (R&E), Institute of Geoscience & Mineral
Resources (KIGAM), Daejeon 34132, Korea

ABSTRACT

Rare earths are ruling the nemillennium high world by their unique applications in tfield of electronicmaterials
manufacturing Korean products exporting all over gloespecially mobile phones, computers, electrical goods such as
air-conditionerstelevisionsetc. Country like South Korea having very limited rare earths based natural resources as well
as land filling problem @e based on generating the manufacturing waste. Rare earths are having wide applications in
various are@ such as phosphors, permanent magnets, alloys, catalysts, nuclear reactor control rods, glass, dating
materials ceramics catalysts and electronicEhe major application was in magnets it occupies 26% worldwaiale then
followed by metal alloys (19%), polishing (16.5%), catalysts (15%), glass/phosphors (6%) and ceramics/other (5.5%).
For metal recovery the three primary routes were establishedyrd) B) hydro 3) electro metallurgical routes.
Hydrometallurgy deals the aqueous processing of the metals. It has many advantageous rather than one disadvantag
much wastewater generationndone more major objective for the rare earths processing isnéagy crisis, as per
world energy outlook survey by the year 2030 all over world number of people without access electricity was estimated
and the figures and facts motivated the people work on rare earths processing.

2009 Y 2030Y

R: 19 g RS
AT uda__ ¢, Rwionng R

Easi -,'-ka;s R: 0
£ Nu:H

Y q J / ' :
2009, 2030Y AN U0 5005y 2030y " Latin
ERoTR: 52° 20007 2030 R:319 R:181 Developing EAmerica
U121 U “”Sub— R:268 R: 145 U:60  U:do Countries

R | :2 U: 9 Developing Asia
waqran "' ' 7 ~.* )09 N 2030 Y
rica ; 3 4 :
& 4 " 2000y 2030y  RE26 R: 8
20097 2030Y 2030 G4 2
Rase AT R:1106 R:879
Ay U:208 U:157

2009 Y 2030 Y U: 81 U: 49

1 I<‘\" Note: Y = Year, R = Rural and U = Urban, values are in million people

Number of people without accessdiectricity by region in the new policies scenario

(http://www.iea.org/publications/freepublications/publication/weo2011_energy_for_all.pdf)

i Email: rkumarphd@kigam.re.kifel: +82-42-868 3313, Fax: +8242-868-3418.
5



Interactions of nanoparticles with layered solids
M. Ogawa’

Schoolof Energy Science and EngineeriMigyasirimedhi Institute of Science and Technology (VISTEC),
555 Moo 1 Payupnai, Wangchan, Rayong 21210, Thailand.

ABSTRACT

Nanoparticles have attracted increasing interests due to the wide range of applications in catalysts, imaging, optics,
electronics and so dn addition to the size and shape controlled synthesis, the immobilization of nanoparticles on or within
solid supprts has been a topic of interests for such applications as supported catalysts, sensing, and Asagitige
nanoparticles supported solids, the size, shape and the distribution of the nanoparticles on or within solid supports are
important parameter® determh e t he mat er i aHe sv&ilalpeeappiroaches fontlheepseparation of hybrid
materials containing nanoparticles can be roughly classified into two; one is basedhesittnformation of nanopatrticles
on supports and the other is timamobilization of presynthesized nanoparticles on supports by such means as
impregnation.

Here, we report the hybrid materials composed of nanoparticles with layered sdiesiconductor and metallic
nanoparticles have been synthesized in therlapfer spaces of layered silicates and titanates for possible catalysts
applications:® Presynthesized nanoparticles of iron oxides and titanium dioxides have been complexed (immobilized)
with layered double hydroxide and silicdt®.The amounts anthe spatial distribution of the nanoparticles on layered
solids are important parameter to determine the materials performances of the resultingd’hybrids.
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Modulation of interface quality and band offset and investigation of
electrical properties of highk/lll -V gate stacks

Gang Hel Juan Gao, and Zhaogi Sun

School of physics and Materials Science, Radiation Detection Materials & Devices Lab | Uailarsity, Hefei 230601,
P.R. China

ABSTRACT

In this report, the reduction and removal of surface native oxidesx(@a&0)) from the ageceived InGaAs surface
by usingdimethylaluminumhydride (DMAHYerived AIONand ALD-derived AbOs passivation layer with selfleaning
effect prior to HfTiO deposition is reported to solve Fermi level pinning challenge. XPS analysis has revealed that
complete consumption of native oxides of AsDd GaQ at the InGaAs surface, but no effect to n@es been realized
by MOCVD AION and ALD-derived AbOs at 300C. Meanwhile, the regrowth of the native oxides at the interface of
HfTiO/InGaAs gate stacks has been detected by inserting AION passivation layer. Valence band spectra of
HfTiIO/AION/InGaAs gate stcks show reduction in valence band offset and increase in conduction band offset compared
to that of HfTiO/InGaAs.Electrical measurements of MOS capacitor with HfTIiQ@InGaAs gate stacks with
dielectric thickness of4 nm indicate improved electricaerformanceTheimproved interface control and suitalidand

offset relative to InGaAs makagh-k/1ll -V as promising gate stacks in future InGa#sed MOSFET devices.
Keywords High-k gate dielectrics; Interface chemistry;-Ntbased CMOS devices
Supported Program: National Natural Science Foundation of China (5157200274284
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Tg improvement andthermal stability enhancementmechanism of
polyolefins by incorporating POSS

Benhong Yangd

Analytical and Testing Center, Hefei University, Hefei 230601, China

ABSTRACT

Three types of poly(olefieo-octavinytpolyhedral oligomeric silsesquioxane) orgaimiorganic nanocomposites were
synthesized via free radical polymerization and characterizéd BiMR, 2°Si NMR, DSC and TGA. The results indicate
that POSS contents in nanocomposites can be taibgredrying the POSS feed ratios. DSC and TGA measurements show
that the incorporation of POSS into polyolefin matrix can apparently improve their thermal properties. Th& gaastic
Tuecincreases are mainly due to the formation of network structdinde manocomposites, where POSS cubes behave as

the joint points and block the motion and degradation of the polymeric chains.

Keywords: nanocomposites; polyolefin; POSS; thermal properties
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Roadside air pollution reduction technologyby activated carbon fibers

Masaaki Yoshikawa’

Energy Technology Laboratories, Osaka Gas Co., Ltd.

ABSTRACT

The technology against air pollution using Activated Carbon Fibers (ACF) does not use the electric power and utilizes
only the natural windOur researctgroup has developed the ACF unit for roadside that can remove air pollutants by
parallel wind flow through slit shape structure. Ministry of Land, Infrastructure, Transport and Tourism of Japan has been
proceeded the installation of ACF unit at the natidrighway where the air pollution from traffic was very severe since
2007. Observed N£and NO removal at the roadside was 84% and 19% on average, respectively. The duration of ACF is
enhanced by catalytic performance to oxidize NOx inta: @, which ca be washed out by rain fall easily. Estimated

duration of ACF at the roadside is assumed for over 7 years.
INTRODUCTION

Activated Carbon Fibers (ACF) has been developed and manufactured by commercial scale in Japan for over 30 years
It has been alsmanufactured in China and Korea since 2000. The structure of ACF is porous fibrous carbon which has
fiber diameter of 10~20 micron and has excellent performance for the speed of both adsorption and desorption. So far,
ACF has been utilized for water purifiand solvent recovery equipment. ACF can be easily made into various forms
such as paper, felt, and mold by the advantage of fibrous structure (Fig.1). Recently, a demand on the countermeasure fo
the air pollution in the urban area has been increaseardiogly, we have developed ACF optimized for the removal of

low concentration of NO and NGn the atmosphere.

Fig.1. ACF Felt for NOx removal

ACF PARALLEL WIND UNIT FOR NOx REMOVAL AT THE ROADSIDE

Using this ACF Felt, a unit which can reduce the air pollution at the roadside was developed (Fig.2). Different from
conventional filter unit, this ACF unit makes air pass in parallel flow. Pressure drop of ACF unit gives only 200 Pa at the
wind velocityof 2 m/sec, which is one fourth of the conventional air filter. By this peculiar structure, ACF unit can purify

polluted air at the wide area of roadside without using electric powered fan.

VEmail: yoshikaw@osakagas.co.jp
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Fig.2. ACF unit for NOx removal and example of the installation at the roadside in Japan

NOx removal performance of the ACF unit was measured at actual national road in Osaka&ig&psimows the N©
removal performance as a function of the naturatiwiglocity. NQ removal performance was stablgainswind velocity,
and average removal ratio was 84%. On the other hand, the NO removal ratio was relatiidy%own averageand it
tended to lower by the increase of the wind velocity. We are inmydiie NO removal of ACF at present.
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Fig.3. NO; removal performance of ACF unit at the roadside in Japan
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Non-preciousmetal catalysts of Febasednanomaterials for
low temperature fuel cell

Chen-Hao Wang”

Department of Materials Science and Engineering, National Taiwan University of Science and Technology,

ABSTRACT

Taipei 10607, Taiwan

Fuel cell is energy devise converting chemical energy of hydrogen and oxiggée electrochemical process into
electicity energy. Since its product is only weat fuel cell is considered @cofriendly and green energin order to

speedup sluggish reaction rates eliectrochemical reactions, platintmased catalysts and other precious metal catalysts

are employed irthe electrodes. Compared to the hydrogen oxidation reaction rate occurs in the anode, the oxygen

reduction reaction (ORR) is much slower, and thus more platimased catalysts are loaded in the cathode hive
synthesized Féased catalysts supported mmetal organic framework (MOF) and modified CNT {f@&sedMOF/CNT

catalyst).

With carefully modifying the process parametershasedMOF/CNT catalyst demonstrates an excellent

ORR ability with theelectrontransfer number of 3.99, as shown in Figurewhjch is very close to the ideal four

electrontransfer number.

The excellecataltic performance is probably attributéd two reasons.

co-existence of unique structure and high amount of unoccupied grahiti¢ *

pl ay
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ORR. The other reason is attributable to the formation of porous straciitgigh conductivity of CNT.
(a)

i,/ mA

By | MA cm®

0.020

G
L

4.00

0.015

0.010

0.005

— 700°C
— 800°C
— 900°C
—1000°C

3.951

3.90{— 700°C
— s00°C
— so0’c
|— 1000°C

q

r

— Electron transfer number

c) oo 02

04
E/V vs. RHE

056

— 700°C
|— so00’c
— 900°C

—1000°C
64

o & b b

% HO,
B e

Y

04

E/Vvs. RHE 0

06

08 10

0.0 0.2

o
=

E/V vs. RHE

08

Fig. 1. The rotating ringdisk electrode technique showing electrochemical behaviors-b&sed MOF/CNT catalysts by
various emperatures: (a) the disk currents (lower part) and the ring currents (upper part); (b) the eleramsfer
numbers; (c) the yields of hydrogen peroxide ion
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Technologies to enhance the properties of commercilli-rich cathode materials

for lithium -ion batteries

Dongjin Kim, Ji -won Choi, and Jaewon Lee

Department of Energyrigjineering, Dankook UniversjtZheonan, Republic of Korea

ABSTRACT

Recently, there have been great demands for lithaumibatteries (LIBs)hat havéhigh energy to meet the requirements
for the power sources of electric vehicles or energy storage systemishMiathode materials withlayered structure are
being widely used to realize LIBs with high energy density as they have higher capacigotivemtional cathode
materials such as LiCaQr LiMn.Os. However, Nirich cathode materials suffer from poor cycling stability and rate
capability. To overcome these problems, several technologies have been developed. In thssidgmmercial
techndogies to enhance the properties of-ridh cathode materials including surface modification and dopirgg
introduced In addition, we also report a novel coating method to increase rate and cycling performanaetotathode
materials. Lithium alumiam titanium phosphate (LATP), one of theith conductors, was coated on LiNC0.2Mng 202
(NCM622) by simple digcoating process. The LAF&oated NCM622 exhibited higher capacity and better cycling stability
and rate capability than the pristine maikrElectrochemical impedance spectroscopy (EIS) and galvanostatic intermittent
titration technic (GITT) analysis demonstrated the improvement is due to the lowered interfacial resistance and higher
Li-ion diffusion coefficient of the LATRoated NCM622. ithium silicate (LiSiOs, LSO) was also coated on the surface of
LiNi 0.6C.1Mno 102, (NCM811) particles by a sajel process. Similarly, the LS€pated NCM811 also showed better
cycling stability and rate capability for the same reason with the L&dd@edNCM622. The coating technology with
Li-ion conductor appears to be promising to overcome the problems in cell performancegloftiihode materials.
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First-principles prediction and laboratory synthesisof new calcium i cate phases
Xiaogiu Wang,* Baolin Wang,? 2 Guihua Hou? and Qinfang Zhang"3

1Department of Physics, Jinling Institute of Techno]dggnijing, Jiangsu, 211169, China
2School of Physical Science and Technold¢pnjing Normal University, Nanjing 21002Ghina
3Key Laboratory forAdvanced Technology in Environmental Protection of Jiangsu Province, Yancheng Institute of
Technology, Yancheng 224051, China

ABSTRACT

Calcium silicate is the main mineral of Portland cement clinker, in whigtheat consumption and exhaust emissions
require low calcium content. Therefore, exploring the presence of low calcium minerals will lay the foundation for the
design and research Bbrtland cement clinker with energgving and lowemission. Using an efficient structure search
method based on article swarm optimization algorithm and experimental technique, we studyitigositionaland
structural evolution of calcium silicate phase., probableexisting mineral phase froncombiring calcium oxide with
silicaoxide,prepamg conditionandhydration properties Ca0-2SiQ (CsS,). Our results show that five calcium silicate
phases including §5, GS, GS;, CS and Cgare stable. €5,, less concerned phase, forms under the temperature arranged
from 1100 to 1460 and its hydraulic activity ifow in the room temperature with the hydration productions containing
C-S-H gel andCa(OH). The possiblehardeningmechanisnby carbonization of €, is alsodiscussedThis integrated
proces8 first-principles prediction of new compounds followed by laboratory synthesis and charactedizatidd be a
route to the discovery of novel functional materials.
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Preparation and photocatalytic performance of bismuth oxide nodified by Ag
Xuan Li,* Feng-Jun Zhang! ?* Tie-Nan Zhang?, and Jie Y&

1 Anhui Key Laboratory of Advanced Building Materials, Anhui Jianzhu University, Hefei AnifuiChina, 230022
2Key Laboratory of Functional Molecule Design and Interface Process, Anhui Jianzhu University, Hefei Anhui, P. R. China,
230601

ABSTRACT

The liquid phase synthesis and photochemical deposition method are used to prepare a sféarestofd contents
of the Ag/BiOBr composite photocatalyst .The catalysts were characterizegdyypdwder diffraction (XRD), scanning
electron microscope (SEM) and Energy Dispersive spectrésdepy , the photocatalytic degradation of Rhodamine B
activity was evaluated by using the visible light of 550nm as the light source, The effects of different concentrations of
Ag and different bromine sources (NaBr, CTAB) on the photocatalytic activity of BiOBr were investigated. Ag can
significantly inhibit pha@oproduction electronic feand holes () composite. The existence of Ag increased significantly
the BIiOBr activity of photocatalytic degradation of dye.When the mass fraction of Ag (W) was about 2%, the
photocatalytic activity of BiOBr was the most sijrant. Ag/BiOBr composite photocatalyst has a higher catalytic
activity because of the strong absorption ability of the composite photocatalyst to visible light,Silver inhibits the
recombination of the Ag/BiOX (X=ClI, Br, I) photo electron hole.
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Fig. 1. SEM EDS and photocatalytic performance ofAgf/BiOBr composite
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Computational studies on bimetallic tusters of platinum
Nasir Shahzad,and Chan Kyung Kim

Department of Chemistry and Chemical Engineering, Center for Design and Applications of Molecular Catalysts, Inha
University, 100Inharo, Nargu, Incheon 22212, Korea

ABSTRACT

Hydrogen is used as a fuel in proton exchange membrane (PEM) fueHoslisve, the PEMs have a strict prerequisite
forthe quality of the amount of impurities present. Currently, hydrogen is produced on large scale from thbasation
materials and water gas shift (WGS) reaction is used for CO oxidation and hydrogen enrichreenatdr gas shift
reaction is an exothermic process requiringa high activation barrier and favors in the forward direction at low
temperature.Hence, iron and other highmperature noprecious metal catalysts are not advantageous.So, we need some
noble netal catalysts that operate at low temperature. Among them, platinum is considered as the best catalyst.However,
pure platinum has its own glitches: for instance, it is poisoned:Bythéit reduces its activity up to 40% after three cycles,
coke formatioris prevalent and the high cost of platinum raises the price of generated hydrogen. Coke formation is caused
by strong adsorption of CO on platinum surface. Owing to this phenomenon, the dissociation reactionis dominated over
oxidation.Designing a catalyghat can overcome these hurdles is pertinent to the green energy production.

To rationalize the low temperature platirdrased catalysts for the WGS reaction, we have selsotad highly active
sub-nanoclustersf platinum and then doped with the firstv transition metals to examine thpiopertiesin this work,
more than sixty percent of platinumas replaced by thefirst row transition metals. This study showsthaigtieum
bimetallic subnanoclusters doped with Ti and Mnot only prefer the CQoxidation over dissociation but also show
enhancedo lerance towards % and these clusters suppress the coke formationbut enhance the hydrogen formation.
Therefore, the bimetallic platinum sumanoclusters designed in this work are promising catalysthdéowater gas shift
reaction All the calculations werdone using the Gaussi@f package.

Fig. The most stable complex o§P€O
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Changes in subjective fatigue and pupil diameter induced by watching LED TV
Bon-Yeop Koo, and Ki-ChoongMah'

Department of optometry, Eulji University, Seongnam, South Korea, 553

SangseoriglaeroSujeongguseongnamsByeonggi do 46713 South korea

ABSTRACT

This study aimed to analyze changes in pupil diameter and subjective fatigue induced during wédehinggy
contents in different viewing conditions (Luminosity and physical form of the display surface).

All subjects were selected, applying the following criteria: Those who had not experience ophthalmic or psychiatry
diagnosis, treatment and drug delienad monocular uncorrected vision or corrected vision of 0.8 or higher at distance;
did not have dyschromatopsia; and had stereopsis of less than 100sec. of arc at near. With 108 persons (Under 20, 20 t
40 and Over 40, 36 persons each), the pupil demeéas measured, using an eye movement tracking device while they
were watching two viewing contents in different viewing conditions. The data on the pupil diameter collected by the eye
tracking device while they were watching the viewing contents werdedivinto 10 section with a unit of three minutes
to analyze changes according to each condition. Their subjective fatigue was evaluated by conducting a survey before anc

after watching the viewing contents.
Key wordsLED TV, Eye tracking device, Curvdisplay, Pupil diameter

RESULTS

The more the viewing time, the less the pupil diameter tended to become, which showed a significant difference
(p<0.05). Also, it decreased, increased and decreased again, respectively, at the sections of the viemimgy 2dhend
27 minutes, and there were significant correlations in both linear anlineamn thirddegree polynomial expressions.

The relative impact of viewing conditions on the pupil diameter showed significant correlations in luminosity and
display £<0.05).

The subjective fatigue increased more after watching the viewing contents than before and significantly increased in

younger subjects (p<0.05).

CONCLUSIONS

Changes in subjective fatigue and the pupil diameter induced by watching viewing cqidgets on LED TV
differed depending on the physical form of the display, luminosity of the background or the viewing contents, while the
pupil diameter decreased with a pattern of regression in linear and third polynomial expressions as the viewing time
increased.

A follow-up study to investigate and reveal the correlations of these changes more precisely is necessary.
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Quenching effect of Hg(lI}GQDs as a sensitive fluorescent turon sensor for
selective detection of cyanide and iodide in water sample usgiispecific masking

agents

Prawit Nuengmatcha Phitchan Sricharoen, Nunticha Limchoowong,

Ratana Mahachai and Saksit Chanthdi
Materials Chemistry Research Center, Department of Chemistry and Center of Excellence for Innovation in Chemistry,

Faculty ofScience, Khon Kaen University, Khon Kaen 40002, Thailand

ABSTRACT

A simple and rapid method of dual analysis for cyanide’Y@Nd iodide () ions was developed with the use of
mercury quenched graphene quantum dot*a@Ds) as a fluorescent probEhe Hg* ions would interact on their
negatively charged surface of GQDs, resulted in drastically quenching of the fluorescent intensitff) (fdthen CN or
I-was added into the BgGQDs solution, their fluorescent enhancement was observedoftiridowever, in the
specific masking agent, persulfate ig©g permitted to turron fluorescent probe of thé §* GQDs for CN detection
Alternatively, in the presence of hydrogen peroxtdeurnon fluorescent probe could be selective for IUnder the
optimum conditions, the limits of detection for Cahd I were 0 17 and 02 0 ¢ M, r e SMhike ¢he limitseof vy
quantification for CNand I were 099 and 07 8 ,aelgpectively No effect of interfering ions was found the selective
determination of ® and I ions The proposed method was successfully applied for dual detection of bodm@Nin

real water samples with satisfied recovery rangeg207- 112 41%and 7861-117. 0% for CN and I, respectively

Keywords Graphene quantum dots; Cyanide; lodide; Mercury; Masking agent; Fluorescent sensor
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in the presence oammonium and hydrochar

Cheng Liu, Kairong Zhou, Nan Xu,* Xiaoting Xu

Jiangsu Key Laboratory of Environmental Functional Materi&lshool of Chemistry Biology and Material
Engineering, Suzhaduniversity of Science and Technolo§yzhou 215009, China

ABSTRACT

Soil and water environments are inevitably contaminated by the excess of artificial nanoparticles (NPs) and
ammonium (NH") fertilizers. There is a possibility ohmmoniumeffect onthe transport of nanoparticles titanium
dioxides (nTiQ). It is a great urgency and high priority to investigate thelrocharmodified nTiO. retention
mechanisms and accurately describérttranspoti n the presence @mmonium Rutile nTiO, with hydrochar modified
through the saturated porous sand columns were observed under the condRBnEMMNaCl or NH4ClI electrolyte pH
6.0 and 8.0). The applicability of classic DerjaguinandauVerweyOverbeek(DLVO) theory and he twosite kinetic
retention modeivas used talescribe the transport bfydrocharmodified nTiO; in the sand columns in the presence of
NH4*. The experimental results showttht the hydroharfacilitate the transport afTiO, by hydraha carryingnTiO»
attachment on the surfadé.is attributed tothe lower attachment efficiency, cledoed filter coefficient and deposition
rate coefficienof nTiO. in sand columnThe transpogbility of hydrocharmodified nTiO: at different electrolytesbeys
the order as follows: N > Na" > Na"+ NHs*" at the same ion strength (IS). The #gite kinetic retention model
provides the good simulation for their transport behavitee lower critical coagulation concentration (CCC) of rutile
nTiOz in NH4* solution resilts in the more reversible deposition associated with greaten Kite 2 (from model) in sand
column compared by that in Naolution. The more concern should be paid on the transport behalidPs in the
simultaneous presence of compimpact factos.

Keywords Nanoparticletitanium dioxide(nTiOy); Transport; Phosphorus; Particle silmic concentration;
pH
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ABSTRACT

ZnO-grapheneliOx(ZGT) was synthesized by a simple solvothermal method. Thebtamned samples were
characterized by Xay diffraction, transmission electron microscopy and energy dispersiag Xpectroscopy. The band
gap energy of the agy/nthesized catalysts were perfed by U\tvis diffuse reflectance spectroscopy. For sonocatalysis,
the sonocatalytic activities of catalysts were tested by the oxidation of various dyes under ultrasonic irradiation, and
compared with Zn@raphene (ZG), graphene, ZnO and Ji@spectivly. The results indicated ZGT displayed higher
ultrasound activated sonocatalytic activity than other catalysts. The optimum conditions including irradiation time, pH,
dye concentration, catalyst dosage and ultrasonic intensity were 120 min, 9, 20 ©@/y/L1and 40%, respectively. In
addition, the photocatalytic activities of-abtained catalysts were assessed based on the degradation of both standard and
industrial dyes under visibligght irradiation. ZGT exhibited higher visibleght-activated phaicatalytic activity than did
other samples. It is therefore evident that the ZGT can be applied not only as a highly effective sonocatalystbut also
highly performance photocatalystfor dye pollutants. Moreover, a possible sonocatalyticand photocatabiatidag
mechanismsare discussed.

Keywords:ZnO-grapheneTiO,; Photocatalytic and sonocatalyticdegradation; Dye pollutants

Vil E_mail; pnuengmatcha@gmail.coriel. +66-7537-7443, Fax +667537%7443
21



A Simplified model for simulation of photocatalytic systems withTiO 2>-SiO-
microhoneycombs

K asamaUrkasame Seiichiro Yoshida,Shinichirohlwamura, Isao Ogino,and Shin R. Mukai™

Division of Applied Chemistry, Graduate School of Engineering, Hokkaido University

1. INTRODUCTION

Photocatalyst pticles are generally used slsirry or packed bed, or coated on a flat plate [1]. @avious work has
suggested the potential application oftitasiécamicrohoneycomi{MH) photocatalysts synthesized by -mmplating
method [2]. Thesephotocatalysts have high specific surface area,allow rapid mass transieseomdy alowhydraulic
resistance

In this work, to examine the potential of MH photocatadyatsimple theoretical modelhas been proposedtalate
the photocatalytic reaction system, in which some parameters are expected to be position dependent.

2. EXPERIMENTAL

MicrohoneycombiO,-SiO,photocatalysts (10 mol % TiPwere prepared by modifying the method reported in Ref.

2. In short, anacidic titania sol was added to a silica sol, followed by adding a neutral titania sol to adjust pH
independently from titania contentThis method was found to give more reproducible results than the old method.
Calcination of samples was done in air at 873 K.

Decolorization of aqueousnethylene blue (MB) solutionwas conducted using uncalcined and calcined
photocatalystsin a continuoflew system schematically shown in FigA synthesized MH was held vertically and MB
solution at a specified concentration was passed through it, and the effluent solution was analyzed -big a UV
spectrophotometer to determine conversiohsimulation model was constructed by assumiptyg flow with a
superficial liquid velocityof v through a sample having bulk densityjoéndthe first order reaction with respect to the
adsorbed capacity of MBj| where the rate constakiaccounts for the dependenaf/light intensityandy on positionz
(Eq.(2)). At steadystate operation, the rate equals to the mass transfer of MB from the bulk liquid to the catalyst surface

(Eq.(1)).

VL— Qa'R L OO - (1)
— - -1 (2)
[Tight sourde
s —z=L
g monolithic
= MH
¥ —z=0

target fluid flo
Fig. 1. Schematic drawing of photocatalytic system, showing the directioim ¢tfi¢ model

The rate constark is a function of light absorption coefficienfrom blank monolith {) and adsorbed MB(),
respectively. The equations were solved numerically by MATLAB by varyk@ atz=L. The mass transfer coefficient
Kra andFreundlich adsorption isotherm parametémndn wereobtained from batch adsorption experiments.
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3. RESULTS AND DISCUSSION

Synthesized MHphotocatalysthiavethe channel size df5-40e m ( B.i Ghe pr@vosed model could well predict
the conversion in the low feed concentration regionwhereas some deviaticnsbserved in higher concentration region
probably because of greater influendeagial dispersion of MB. Calcination increased the adsorption capacity of MB.
The modeling results indicate that the effective irradiation depth is longer for the uncalcinedsamplethan the calcined one
because of higher degree oflight attenuation by ddsbMB in the latter photocatalystHowever, the overall reaction
rate is affected byg to a greater extent.Therefore, the overall conversion of calcined sample was higHéris
simplified model has the potential to be used as a tool for morphekiggtion to maximize the overall performance of a

photocatalyst.
Fig. 2. SEM image of &iO,-SiO; microhoneycomb
1 e calcined (experiment)
L 08 | AN - — - calcined (model)
= .\\ + uncalcined (experiment)
S L N --— uncalcined (model)
§ RN Tl .. M
Foe | el
[as] ".'— - “: -
=Sl e
L 4
0 1 1 1 1 1
1 2 3 4 5 6 7
feed concentration / ymol L'
Fig.3. Photocatalytic activity of 10 mol% titania samples
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Low-oxygen curing on polycarbosilane precursor for synthesis of
silicon carbide fiber

Khos-Erdene Khishigbayar, Kwang Youn Cho, and Jong Min Sed

CeramicFiber and Composite Materials Center, Korea Institute of Ceramic Engineering and Technology,10dy,Soho
Jinju-si, Gyeongsangnaiio, 660031 Korea

ABSTRACT
The reduced pressure curing method having presence of iodine vapor is more effective on pyithlgsidy stage
crystall-$iz@tatonl®00 AC-SiC,Curedstt0.808 kPs is areundddm lafyer than cured at 101 kPa.

INTRODUCTION

The presence of oxygen in the fiber causes high temperature instabilitindbiprated with thermal degradation and
carbothermal reductiofil]. Many scientistseportednon-oxidation curing methods on PCfrecursorsudh as electron
beam radiatiofi2], UV assisted radiatio8], cyclohexane vapor curifjd], unsaturad hydrocarbon vapg¢t]and others.

METHOD

Polycarbosilane powder was melted at 150 °C for 1h with a vacuum and stabilized at 190°C for 2ine \dtla
vacuum condition in a singleole spinneret spinning machine. Curing proceeded with vapeessuresn range of
0.008101 kPa at 200 °C for B.

RESULTS
Fig. 1represents the detailed structural analysis of fabricated SiC fiber carried outvbyThE microstructure of

fabricated SiC fibers was changed remarkably by the iodine vapor curing at reduced pressure. According to TEM, crystal

size of SiC fiber cured di01 kPa and 0.008 kPa wé&f8 nm and 3 nm, respectively.

Fig.1. TEM analysis ofabricated SiC fibers cured at 0.008 kPa
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Development of the Igh performance nano composites
The ultra -light weight nano fibers and flexible composites

Woo Sik Kim, Kwangyoun Cho and Dag-geun Shirf

Ceramic Fiber and Composite Center, Korea Institute of Ceramic Engineering and Technology, Jinju 52853, Korea.

ABSTRACT

In this research, graphene was prepared by unzippicarbbn nanotubg£NTs), chemical exfoliation of graphite and
electrochemical exfoliation of graphite rod. 3D foam like, 2D film like and 1D fiber like architectures of graphene
composite were fabricated using various grapHeased nano materials.

INTRODUCTION

Graphene is comprised of a monolayer of hexagomatgnged sphybridized C atoms. It has received much interest,
because of its high electron mobility, thermal conductivity, elasticity, and stiffness. These properties make graphene
attractive for application in nanoelectronic devices, sensors, functiomgosites, and energy storage.

METHOD

3D architecture of graphene foams were developed via the in siasselfnbly of graphene and CNTs hybrid prepared by
mild chemical reduction. 2D architecture of graphene films were fabricated via the various methods such -aprlgctro
deposition, spin spray coating and etc. 1D architecture of grapHerers were prepared via continuously spun from
graphene oxide suspensions followed by chemical reduction at room temperature.

RESULTS

The 3D architectures of graphene foam hadlow densities, high thstabdity, high electrical conductivity and high
specific capacitance. The electrical conductivity and transmittance of 2D composite films were corByolkadying
wet-spinning conditions and complex with CNTs, a series of 1D grapfieses were pregred.Their structural features,
mechanical and electrical performances were investigated.

p=4.15 mg/cm?

Figs. (@) optical image of 3D graphene foam, @rface morphology of 2D graphene film, (¢c) SEM image of 1D
graphene fiber
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Study on thehigh vacuumthin film depositionefficiency improvement under
vapor depositiontechnology

Sang Hyun Park!? Jin Do Chung,"*" Yeon BoK Cho} and Do Won Hwang?

! Dept of environmental Engineering, Hoseo Univ., Asan, Chung, Korea, 32117
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ABSTRACT

As the deposition technology has been developed in the modern society, the devices have also beenshesH
accordingly. Among those devices, as the use of the display has been increased, it has been being researche
of fields from the related academic fields to the government oriented industrial aspect, and in the field of the
Light Emitting Diode (OLED), being used in the modern display fields, the research on the uniformity of the t
that affects the quality of the products has been vividly performed for its significance. In order to solve these |
the prediction of theinal process is necessary, and for this reason, the purpose of this study is to under:
movement of the molecules in the environment of the-diggree vacuum which is necessary for the deposition
OLED thin film, to predict the feature itné¢ aspect of the evaporation sources through the simulation and to sug
efficient deposition process to form the thin film uniformly. The condition of the simulation is to change the insic
vapor deposition in the higtlegree vacuum environmeand to confirm the index value of the cosign function
expressing the distribution chart of the thickness of the thin film and to compare and analyze it with the experir
As a result, the fact that if the amount of the evaporation is snthlevalue [N] is lager has been confirmed.

Keywords DSMC, OLED, Cap, Direct simulation Monte Carlo, Deposition

XIEmail: jindo7@naver.com

26



Structure inducedselectiveadsorption performance of ZIF-8 nanocrystallines
and their application in water purification

Yan Ding, YongfeiXu, Bing Ding, Zhen Li, Fazhi Xie, Fengjun Zhang, Jin Liu and Xianbiao Wang"

School of Materials and Chemical Engineering, Anhui Jianzhu University, Hefei, 230601, P. R. China

ABSTRACT

Inspired by the surface charge and uniform pore siZeolfitic Imidazolate FrameworB (ZIF-8), we prepared ZH8
nanocrystallines and investigated their selective adsorption performance and potential application in water purification by
adsorption ofphenol, methyl orange (MQ3nd Cr(VI) in aqueous solutionThe obténed ZIF8 nanocrystallines have
uniform size (<50 nm in diameter), high BET surface area (129d) rand tunable surface chargdhe adsorption
experimentsindicate that the ZI/B adsorption capagifollows the order of Cr(VI)>MO>phenolMeanwhile, the
adsorption behaviors were investigated to fit well with a psesetmndorder model. The adsorption selectivity towards
Cr(VI) and MO was due to the electrostatic interaction between the positively charged surfac® ehdlEr(VI) or MO
anions. Furthetthe adsorption capacity for Cr(VI) is much more than ¢fidO, exhibiing size selectivity.This work not
only gives an insight into the adsorption behavior and adsorption mechanism-8f Blf also provides an excellent
adsorbentvith selectiveadsorpion performancdor the process of water treatment and purification.
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Fig. 1. (a) XRD patterns, (b) FTIR spectrum, (c) nitrogen adsorptiesorptioncurves of ZIF8 nanocrystallines
(inset: SEM image) and (d) kinetic adsorptiames for phenol, MO and Cr(VI)
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RSM study in the foam fractionation of native whey (waste)
(Subtitle: Statistical Analysis in Enrichment of Total Whey)

Dr. Goutam Mukhopadhyay*"
BCDA College of Pharmacy & Technologglkata, India

ABSTRACT

The objective of the present study was to optimize the operating conditions in the separation of the total whey proteins
from whey by continuous foam fractionation method usirgpoese surface methodology (RSM). The effects of the
different process variables such as pH (X1) of proteins in feed, Gas flow rate, GFR (X2) of initial feed solution, protein:
surfactant ratio, PSR (X3) and volumetric flow rate, VFR (X4) were investigatedhe performance criteria of
fractionation of raw processed whey. Four factors, three levelsBBbrken design was used for the optimization
procedure. Quadratic model regression equations and response surface plots correlate independent yaxiatiear
X4) and dependent variables (response) such as concentration of FoamhatEni@hment ratio (§, and percentage
Recovery (%R) of total whey proteins can be achieved easily. All the four factors had significant effects on the response
variables. The model predicted that the optimized values of the factarX{XXs, X4) were 5, 290, 1.5, 14 respectively.

The predicted responses were (concentration of Foamate, Enrichment ratio, and percentage Recovery) such as 6647.3
13.27, and 78.02 spectively. Experiments were performed with the predicted values of factors.

Keywards: BoxBehnken design, Optimization, Foam separation, Whey
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Cleaning validation study forcommong ui pment 6 s used i n ma
preparation of Pediatric Suspension and Simple Linctus

Ashish A. Gawai,and S. Lokhande. Biyani K. R

Anuradha College of Pharmacy, Anuradha Nagar, Chikhli,Bistdana, M.S, India

ABSTRACT

The drug tragedy of sulfanilamide elixir which killed over 100 people is a classiaatipdx of pharmaceutical
contamination. The contamination of pharmaceutical products with other pharmaceutically active ingredients and
microorganisms are the real concerned which questions the integrity and safety of the pharmaceutical product. In most
ca®s contamination of pharmaceutical products occurs when a common facility is utilized to dmanufacture many
products.

Regulatory agencies like United State of Food and Drug Administration (USFDA), European Medicinal Evaluation
Agency (EMEA), Australia's Térapeutic Goods Administration (TGA) established requirements for cleaning of such
established requirements for cleaning of such common instruments/ facility and validation of such process which is
documented evidence with a high degree of assurance fbatam consistently clean a system to predetermined and
acceptable limits. Production d¢faracetamol Suspension Pediatric 120mg/amd Simple LinctusBP in a common
facility, whereParacetamaodndSimple Linctuscould be a possible cross contaminant.

Herce the present study was carried out to validate the cleaning validation of Paracetamol Suspension Pediatric
120mg/5ml and Simple Linctus BP were observed by visual inspection, swab sampling for chemical residue and swab
sampling for microbiological analiss Upon the compiled data, it was concluded that the results were found to be
satisfactory and there is no chance of cross contamination with Paracetamol Suspension Pediatric 120mg/5ml and Simple
Linctus BP to next product.

Keywords:Paracetamol, Simple Linctus, Cross Contamination, Cleaning Validation
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Analytical, biological and medicinal characteristics of semicarbazones derived
from pyrazolone and their lanthanide(lll) c omplexes
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Editor-in-Chief, ASIAN JOURNAL OF CHEMISTRY

ABSTRACT

Medicinal inorganic chemistry is aamerging topic of growing significance in both therapeutic as well as diagnostic
tools. The discovery and development ofahéitumour compound ciglatin (cis[Pt(NH3)2Cl2] played a potent role in field
of medicinal inorganic chemistry. The history oétteve4lopment and basic concepfsbiological/medicinal inorganic
chemistry have been available in literature. Tiledd now coversactive metal complexes, metal ions and even
metalbinding compounds as potential agents. Metal ions can be removed fimiogical system by judicious use of
metatbinding molecules (tered ligands from the Latin worligare, meaning that which binds). From early days, the
physiological properties of heterocyclic piperazines have generated interest since they are foxexd warieus
physiological effects. Pyrazolone-freterocyclic compound) is an active moiety as a pharmaceutical ingredient, especially
in nonstereoidal antinflammatory agents used in the treatment of arthritis and other musculoskelg@ihaddsorders.
Semicarbazones class of Schiff bases are reported to possess versatile structural features and good antifungal and
antibacterial properties. A good number of semicarbazones derived framindantipyrine are reported from our
laboratory and studietheir biological/medicinal characteristics. Lanthanide (llI) compounds frequently have magnetic,
catalytical and optic properties and therefore they are widely used in industries. In recent years, new experimental methods
have been developed due to whiw role of lanthanides in the biochemical processes operating in cellular membranes,
organelles and cytoplasm have been obtained. In present lecture, the author will summarize the work oreddH)hanid
complexes of semicarbazones esplly derived fron 4-aminoantipyrine and their analytical, biological and medicinal
characteristics.

Keywords Lanthanides(lll), Complexes, SemicarbazonesAminoantipyrine, Analytical, Biological, Medicinal
characteristics.
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Demonstration of improved the photocatalytic effect with PtSgand TiO>
decorated large area graphene obtained by CVD method

Shu Yeand Won-Chun Oh*

Department of Advanced Materials Science & Engineelifamseo University, Chungnam 3366, Korea

ABSTRACT

Here, we reporbur method orenhaning the photocatalytic effect with PtSand TiQ treated large area graphene
(LAG). The LAG was growtlon copper foil at a low temperature (500) underatmospheric pressubgy chemical vapor
deposition (CVD)method [12]. A facile, fast ultrasonic method was then used to successfully synthesizd RSO,
nanocompositesThe composites that were obtained were characterized usiray Xliffraction (XRD) spectroscopy,
scanning electron microscopy (SEM) with energy dispersivay{ EDX) spectroscopy, transmission electron microscopy
(TEM), Raman spectroscopic analysis, andaX photoelectron spectroscopy (XPS). Wig diffuse reflectance spectra
(DRS) analyses were also performed, and the catalytic behavior was investigated by the decompostiofiesfe blue
(MB).The asprepared LAG with a Raman D band was obtained, anghgre layers can be clearly seen in
High-Resolution Transmission Electron Microscopy (HRTEM) imadé® degradation performance of the MB solution
was determined via UWis spectrophotometrylhis improved photocatalytic activity is a result of the pasisynergetic
effect between PtSand LAG in the heterogeneous photocatalyst. In this study, the LAG behaves as an electron transfer
agent, contributor, collector, and source of active adsorption sites. The optical properties were also observedtéa be affe
by the different weight ratios of the LAG in the composites by observing their respective band gaps from diffuse reflectance
spectra.
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The effects of metal cations on the activity of the Prussian blue photocatalyst
ShouQing Liu, Ze-Da Meng, Feng Chenand Zhi-Gang Chen
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ABSTRACT

The formula of Prussian blue could be denoted as(IM}e(Il)(CN)s. So, Prussian blue is capable of use as a
heterogeneous pheféenton reagent for the degradation of organic species. Some anions suclBas$I? and NG
have been investigatechdhe effects of the activity of photocatalysts, however, the effects of alkali cations on the
photocatalytic activity have not been studied. The emphasis of this work is laid on the effects of alkali metal catons on th
photoFenton process. The factsosh that alkali cations strongly affect the degradation rate of organic species. The
degradation rates of Rhodamine B, Malachite Green, and Methyl Orange in the presence of K IakiN&SQO,,
respectively, are faster than their degradation rates in résempce of the corresponding sodium salts. The average
degradation rates of Rhodamine B in 0.2 M KCI, NaCl, RbClI, and CsCl solutiod,0®&0, 0.0343, 0.0247, and 0.0179
mg-L1min-1, respectively, while the rate without salts is 0.0548L*minl. Thus, potassium ions accelerate the
degradation rate, bsbdium, rubidium, and cesium ions decrease the rate. The order of the rateR$MHRa> Rro > Rcs,
which is consistent with that of the oxidation currents in electrochemistry. This phenomaitobused to the molecular
recognition of the microstructure in Prussian blue nanoparticles by the alkali cations. The reaction mechanism of the
photaFenton process has also been explored.
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A fluorescent turn-on/off method based on H§ quenched graphene quantum
dots as a fluorescent probe using thioacetamide for selective determination of‘Ag
In water samples

Pimpisa Kaewanan Prawit Nuengmatcha, Saksit Chanthai“i

Materials Chemistry Research Center, Department of Chemistry and Celecadlence for Innovation in Chemistry,
Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

ABSTRACT

A selective fluorescence sensor for the determination of silver ioY) (e developed based on graphene quantum dots
(GQDs). GQDs wererepared by the citric acid pyrolysis method. In the presence of mercury iéf), (iHg fluorescence
intensity of GQDs decreased linearly and it was fulbokeredby thioacetamid€TAA). This is aimed to use as fluorescent
sensor for determination of AgUpon the addition of AYy the fluorescence intensity of the TARNg?* quenched GQDs)
decreased as a linear function of the Agncentration. The GQDs acquired showed steady, selective, and highly sensitive
detection of Ag. The experimental parameteffecting the fluorescence sensor were investigated and optimized. The
optimum conditions included 4M Hg?* concentration70 uM TAA concentration, solution pH 7 and 5 min reaction time.
Under the optimized conditions, the working linear concentratiogeramd the limit of detection for Agvere 612 uM
and 0.2uM, respectively. The proposed method was successfully implied to deterniire iater samples.

Keywords:Graphene quantum dots, tuom/turn-off, fluorescence prohehioacetamide, mercury iosilver ion
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Catalytic reduction potential of silver nanoparticles for selenium analysis in water
sample by flow injectionhydride generation atomic absorptionspectrometry

Ruttiya Poonyakaand Saksit Chanthai""
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Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

ABSTRACT

Few analytical methods have been developed for antudtca determination of selenium in complex matrices. In this
study, selenium speciation, both Se(lV) and Se(VI), under catalytic reduction using silver nanopatrticles (AgNPs) associated
with flow injection-hydride generation atomic absorption spectrometryHGIAS) was developed. The AgNPs were
freshly prepared in an excess of sodium borohydride solution, and the pale yellow solution of AgNPs exhibits a
characteristic absorption peak at 355 nm. By gigigNPs either in the presence or in the absence of borohydride for Se
analysis, the results demonstrated that they did not affect any selective catalyst for Se(IV) analysis, but they acted as ¢
catalytic prereducing agent for Se(VI). Thus, the disperggfNPs could indeed enhance in sensitivity for selenium
analysis. The Se(V4o-Se(IV) conversion and its recovery study for Se speciation in drinking water samples were also
validated using AgNPs in comparison with the commonrrpdeicing agent used. Botl©oD and LOQ of the method were
0.5ug Ltand 1.Qug L%, respectively. The precisiar the calibration curve using Se(VI1) standard solution between 5'pgd.

25 pg L (n= 10) was shown within the acceptable ranges of RSD between 3.23% and 5&9¥itdaiay and an intrday analysis,
respectively-or real sample analysis, the determination of Se in the presence of AgQNPs was successfully achieved ranging
from 0.030.10 pg mt?, 0.121.0 pg mLt and 0.220.97 pug mttfor Se(1V), Se(VI), and totabe, respectively.

Keywords:Selenium, Silver nanopatrticles, Hydride generation, Catalytic reductionrdeliecing agent
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ABSTRACT

Mild acid ultrasonic assisted extraction (UAE) of arsenic residues in hot chilli peppers was introduced as a green
approach duw simple, efficient and rapid method in association with flow injeetigaride generation atomic absorption
spectrometry (FHGAAS). The optimized conditions of UAE are certainly investigated in details, in particular several
variables that could affetite performance of the extraction method. In this study, arsenic species, As(lll) and As(V), were
determined in different parts of chilli fruits including seed, pericarb and placenta. This procedure leads to improve mild
extraction conditions using 0.1 figround sample in 10 mL of 1 M acid mixture of HCI : HN@:1, v/v) and 1.5 mL kD,
for 15 min sonication (35 kHz) and 25 C. Analytical features of merit for botHGAAS and FAAS measurements were
obtained and compared. Actually, trace amounts of Agdn these samples were found very lower than LOQ of FAAS.
Therefore, the ultrrace amounts of As(lIl), As(V) and total As in the chilli samples determined $YGAAS were
found in the ranges of 184 ng ¢!, 1.219.1 ng ¢}, 3.322.4 ng ¢, respetively. Among three varieties of these chilli
samples, higher contents of As were mostly found in seed of the fruits. The proposed method is, therefore, a novel one anc
can be implied for a routine work for arsenic in fruits and vegetables with its exengplications.

Keywords:Ultrasonic assisted extraction, Hydride generation, Atomic absorption spectrometry, Chilli, Arsenic.
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ABSTRACT

A new colorimetric method for the detection of dichlorvos based on polydiacetylene incorporated with fatty acid on
paper is developed. Dichlorvos is a wildly used organophosphate pesticide which possesses both acute and chronic
toxicity instigating hazardes risks to humans and environment. The toxicity of dichlorvos is closely related to its strong
acetycholinesterase inhibition activity. Based on this enzyme inhibition activity, a sensitive and selective colorimetric
detection of dichlorvos is developedithv a polydiacetylene (PDA) on paper. Using a threshold concentration of
myristoylcholine, poly(10,1»entacosadynoic acid) on paper was induced to exhibit atdsheel color transition. When
incubating with acetylcholinesterase, myristoylcholine is eraigally hydrolyzed to myristic acid and choline that
preclude the color transition of the PDA on paper. When acetylcholinesterase is mixed with dichlorvos prior to the
incubation with myristoylcholine, the color transition is resumed upon the additibie DA on paper. From the results,
the optimum conditions for dichlorvos detection were MC 200 uM, AChE 3 U/mL and pH 6.5. Moreover, the color
transition is also observable by naked eye in which 500 ppb dichlorvos. The addition of fatty acids sudt asidaur
myristic acid, palmitic acid and stearic acid, polydiacetyle/30% stearic acid can be visually detected. The limit of
detection is lowered to 150 ppb. It is therefore evident that the developed method can be successfully applied to the
determinaibn of dichlorvos for orsite environmental monitoring.

Keywords Dichlorvos, acetycholinesterase, polydiacetylene, organophosphate
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Analysis ofoptical performance in blue light blocking spectaclelenses
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ABSTRACT

To analyze the performance of the blue light blocking lens, the blue light transmittance of 16 blue light blocking
lenses having luminous transmittance more than 80 % weasured by spectrophotometer, and the influence of the blue
light blocking lens on the color accuracy and the clarity in LED display at different luminance levels(20 nit, 110 nit and
400 nit) were measured by the camera image quality evaluation equipment.

The blue light blocking lens showed the difference in the optical performance depending on the manufacturing
method. The coated lens showed higheninous transmittance and blue light transmittance than the tinted lens, and it
showed the significant défence in the luminous transmittance(p<0.05). Turainous transmittance and blue light
transmittance of coated lens showed significant positive correlation(r=0.714), but the tinted lens did not show the
significant correlation between the luminous trantanice and the blue light transmittance.

The luminous transmittance and the blue light transmittance of the blue light blocking lens was showed significant
positive correlation(r=0.433), and both theninous transmittance and the blue light transmittatidenot show the
significant correlation with the changes in the color accuracy and the clarity.

The color accuracy and the clarity by the blue light blocking lens was increased at high luminance(400 nit), but it was
decreased at low luminance(20 nit drid nit).

Conclusively, the difference in the optical characteristics based on manufacturing method was verified, and that the
influence on the color accuracy and the clarity was verified according to the luminance level of LED display. Therefore,
the resits of this study were considered to suggest the basic data for the performance of blue light blocking lens.

Keywords:Blue light blocking lens, wminous transmittanc&lue light transmittance, Color accuracy, Clarity
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ABSTRACT

Silver nanoparticles (AgNPs) were successfully synthesized via a simple solvothermal process using rind extract of
Garcinia mangostana.inn. (Mangosteen) as reducing agehhe intrinsic characteristics of -abtained samples were
performed using a variety of techniques including ultravigisible spectroscopy (UVis), fourier transform infrared
spectroscopy (FTIR), scanning electron microscopy (SEM) and energy disp¥rsaxe spectroscopy (EDX). For
optimization study, the effects of pH, reaction temperature and reaction time were investigated in details. From the results,
the optimum conditions for AgNPs prepar at i @and5Swheursdor ac hi
complete reaction time. The synthesized AgNPs showed th¥i®)$pectra at 420 nm which is the main peak of silver
nanoparticles. The obtained characteristic peaks from FTIR and EDX spectra confirmed the presence of elemental
signature osilver indicating the AgNPs were successfully synthesized. SEM image exhibited that the particle size of the
synthesized AgNPs is in the range of 100 to 200 nm. In addition, the synthesized AgNPs showed a
moderate antibacterial activity agat Staphylococcus aure@ndEscherichiacoli.

Keywords:Silver nanoparticles, Garcinia mangostana Lismtibacterial activity
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Decomposition of NH4 in the HYBRID decontaminationprocess
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ABSTRACT

As the increase of an operation age of a nuclear power plant, a radioactivity is accumulated on the internal loop of a
primary coolant system. Radiation exposure of workers can be reduced by the application of the chemical
decontamination process. Ordinary chemical decontamination processes generate a secondary waste as an ion exchang
resin. A new chemical decontamination process developed by KAERI. HYBRID represents a name of the process
(HYdrazine Base Reductive metal lon DecontaminationtH,NCu™-H®). It was found that the three kinds of
decomposition reaction of N4 occur during the application of HYBRID process. FirstligH4 is decomposed into
nitrogen, hydrogen and ammonia by radiolysis. Secondi,é decomposed into ammonia, nitrogen, hydrazoic acid
and ammonium nitrate in the presence of ferrous ion above 120irdly, NoHs is decomposed into nitrogen and water
by H20. during the secondary waste volume reduction.

Key words:decontaminationhydrazine decompositionradiolysis H2O,; Cu*
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ABSTRACT

A series of Wype hexagonal ferrites with the composition BrFe*Fe1® O X@1) wer e prepar edb:
process in a nitrogen atmosphere during the whole process @inpggng and sintering.The phase composition,
micromorphology, and magnetic properties of the particles were investigatedbySERIBNdVSM. The results of XRD
show that the single phase was observed in thgpéferrites with different Sr content. The miar@rphology of the
particles exhibits the uniform planehexagonal structures-ofp& ferrites with different Sr content. Theecoivity (Hc) of
the particlesincreases with the increase of Sr contgntwhile the saturation magnetization (Ms) of the particles
firstdecreases witkfrom 0 to 0.2, and then begins to increase wiwamtinues to increase.

The permanent magnetic propies of the BaiSkFe?Fe 1°0x( X@1 jnagnets were obtained by using a
Bi Hhysteresis curve measuremeértie intrinsic coercivityl;), magnetic induction coercivity) and maximum energy
product (BH)may Of magnets decrease with the Sr conteptir{creases. However, the remanenBg ¢f the magnets
increases at first, reaches to the maximum value (402.4 m&0a8 and then decreases. Meanwhilex=0.6, other
magnetic properties of the magnets were obtained, including intrinsic coeréivitt46.7 kA/n), coercivity magnetic
inductionHc=136.6 kA/n) and maximum energy producBfl)ma=27.1kJ/n¥).

Fig. 1 Demagnetization curve of thsy.SrFe? Fe 1657 0z7( 0 O xn@dgnts with anSr content of (a) x= 0.3 and(b) x=
0.6.
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