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Influence of process parameters on SAC305 lead-free solder
powder produced by centrifugal atomization

Flookphol, T2 © |, Wisutmethangoon, 5. °, Gonsrang, 5.7 °¢

* Department of Mining and Materials Engineering, Faculty of Engineering, Prince of Songkla University,
Hat Yai 90112, Thailand

® Department of Mechanical Engineering, Faculty of Engineering, Prince of Songkla University, Hat Yai
90112, Thailand

* Center of Excellence in Nanotechnology, Prince of Songkla University, Hat Yai 90112, Thailand

Abstract

In the present work, a centrifugal atomizer was constructed in order to study the effects of operating parameters:
rotating speed, melt feed rate, shape and size of atomizer, and oxygen content in the atomizer chamber, on the
characters of SAC305 powder. It was evidenced from the experimental results that the median size of the
atomized powders became smaller with increasing rotating speed, decreasing melt feed rate, and the use of
|larger atomizer. At same operating conditions, a cup shaped atomizer was able to give approx. 11% finer powder
compared to that from a flat-disk shaped one. Median particle size appeared to be smaller with decreasing
oxygen content in the chamber. SEM micrographs revealed that SAC305 particles atomized under atmospheric
condition were found to form vanous shapes: ligament, teardrop, flake, and irregular. The shape of powder
particles tends to be rounder with decreasing oxygen content in the chamber. Fine particles of SAC305 powder (-
45um) containing oxyaen less than 100, ppm could be synthesized by purging nitrogen gas into the atomizing
chamber. Froduction yield of the SAC305 powder increased with increasing atomizer's rotating speed, lower melt
feed rate, and larger atomizer. © 2011 Elsevier B.V.
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Abstract: \V-TiO(2) and C(80)V-Ti0(2) photocatalysts were synthesized by fitanium(\} isopropoxide using a
chelation sol-gel and impregnation method. All catalysts were calcined at 450 A degrees C for 5§ h, which resulted
in them being in the anatase phase. The catalysts were characterized by thermogravimetric analysis and
differential thermal analysis (TGA-DTA), X-ray diffractometry (XRD), UV-vis diffuse reflectance (UV-DR) spectra,
Brunauer-Emmett-Teller (BET) surface area analyses, photoluminescence (PL) spectra, and zeta potential, and
tested for their paraguat photodegradation ability under visible light. An insignificant decrease in surface area was
observed in the modified catalysts. The modified photocatalysts exhibited higher visible light responses, ranking
them as follows: 1C(B0)1 V-TiO(2) > 1 V-TiO(2) = TiO(2) (composition in wt%). 1wt C{&0N1wi% V-TiO(2})
performed higher activity than 1wt V-TiO{2). The kinetics of paraguat photocatalytic degradation was expressed
by the Langmuir-Hinshelwood (LH} model with a rate constant of 8.171 mg/L min{-1}.
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Kinetics of methyl ester production from mixed crude palm oil by
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Abstract

The production of biodiesel from high free fatty acid mixed crede palm oil using a two-stage process was
investigated. The kinetics of the reactions was determined in a batch reactor at various reaction temperatures. It
was found that the optimum conditions for reducing high free fatty acid (FFA) in MCPO (8-12 wt.%/wt oil} using
esterification was a 10:1 molar ratio of methanol to FFA and using 10 wt.%6/wt of sulfuric acid (based on FFA) as
catalyst. The subsequent transesterification reaction to convert tnglycerides to the methyl ester was found to be
optimal using 6:1 molar ratio of methanal to the triglyceride (TG) in MCPO and using 0.6 wt.%/volre sodium
hydroxide as catalyst. Both reactions were carried out in & stirred batch reactor over a period of 20 min at 55, 60
and 85 “C. The concentration of compounds in each sample was analyzed by Thin Layer Chromatography/Flame
lonization Detector (TLC/FIDY, Karl Fischer, and titration techniques. The results were used for calculating the rate
coefficients by using the curve-fitting tool of MATLAB. Optimal reaction rate coefficients for the forward and
reverse esterification reactions of FFA were 1.340 and 0.882 | mol’ I'I'III'I'1: respectively. The corresponding
optimal transesterification, rate coefficients for the forward reactions of TG, diglycende (DG), and monoglyceride
(MG) of transesterification were 2. 600, 1.188, and 2.303 | mol” min ", and for the reverse reactions were 0.248,
0.227, and 0.022 | mol”’ min”", respectively. © 2011 Elsevier B.V. All rights reserved.
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Microstructure evolution during solution heat treatment of semisolid
cast 2024 aluminum alloy
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Keyward: 2024 aluminum allyy; solution heat ireatment semsolid

Absiract: The atm of this study 15 1w determine the appropnate solution treament emperature and
time of seme solbd 2024 Al alloy, Solution heat treatment ot 450°C and 480 “C for vanous tmes,
frow 4 hours w16 hies, were applicd followed by anteficial aging av 220 °C for | e, Microstiructuse
of the ser solid cast 2024 aluminem :'I'I'""'."' :ILﬁilI.l:.' showed Ell.'ll'n.ll:lr y‘:lin siructure which consasied
of matre=a (Al and gmin boundary (GBY - cetect phases (ot ALCuMe/AlCu), Emecic GB
phases wos found to completely d@ssolved afler soluton heat treatment ot 480°C for 14 brs while
sample solutiom treated at 450°C for the same time showed the existence of remaining GB phascs,
Prolonging heat treatment after 14 hes af both tempertures resulted in the formaotion of coarse black
particles at the grain boundares which were identificd as Mgz Si phases. Therefore the suitable
splutbon tregtment of the altoy in this study was a1t 480°C lor 14 hrs.

Intraluction

The major alloving clement in Al-Cu amd A-Coe-Mg alloys (2000-5eries) is copper and 1o
spme extent s magnesum, Commercial wrought 2024 akimionum alloy was heat tecatable and was
mainky vsed in aireraft stroctures, T et treatment, involving three meinly steps: soluton heat
treatment, quenching and armfcsl aging, bas been o seccessful process i improving  the
mcharacal properties of 2024 aluminum alloy, For an alloy with magnesaom (Al 20240 typical
coarse precipitites are Al SiMo FeleMesSi, and for some alloys AlLfFe,Mn] or AlMnFe].
During heat treatmient the imn contiining precipitates wansfomms o Al2{CusFe and the manganese
contaming precipitates form AluCusMnos . The microstnuctures in the Al-Cu senes are highly
dependent on the alloy composition. For the Al-Cu-Mg allovs the &= @7 precipitates are repluced
by the magnestum containing S"-phase {ALCubg) [1]. In this alley Al2CuMg phase in the cuwectic
woild dissolve durng solutien treatment, and form Onely dispersed precipitates in the marix of o-
Al during aging process leading o precipitation strengthening [2] Density of (ne precipiates is
affected by the amount of ALCuMg dissolution which is direcily depending on solulion treaiment
temperature and time [34] The appropriate solution teatmen weimperatuee and time would then
hivve 1o be corefully determined since they resull m the degmee of mechanical property improvement
afler Té process (5] In geneml, a5 cast 2024 aluminom alloy was first soluton treated at o
temperature range of 480 500 °C For 4-16 hours and then quenched mowiter to room-temperature
[%.7] and advised thaot the temperature for the dissolving soluble phuse of ss-cost 2024 Al alloy
should not be over solidus (52 2C) At present, Innovative Metal Technology (IMT) team at Prince
of Songkla University has developed o new technique of rheo-costing semi solid process for
forming 2024 Al alloy, which 15 culled the Gus Induced Semi-Solid (GIS5) sechnique [8] It s
surely that heat treatment of 2024 Al alloy processed by this echnique has never been studied
belore. The objective of this work s w stndy the micmostineture evolution dunng selution heat
treatment and determine suitable solution treatment condition of semiselid cast 2024 Al alloy.

Alrghts rearced. Mo pan of covioni ol e mey hereproiuced o ianeried manfos o by oy Mo whoo o wrier pormesen o 110
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Influence of Solution Heat Treatment on Microstructures of Semisolid
Cast 7075 Aluminium Alloy
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Abstract. Influence of temperature and time of solution heat treabment on the microstructures of
rhed-casting TO75 aluminiem allov produced by a novel technigque, the Cas Induced Sermi Solid
{G155) techngue, had been invesbdgated in this study. The microstnocture of the as-cast specimens
minly consisied of matrix-o (Al and graim boundary { GBY-cutectic phase (a-Al + Mg(Zn, Cu ALk
Adier solution heat weatment at 450 % for 1 h, Mg#n, phase at the gram boundary was observed o
have dissolved and coarse black particles of Mg:Si were observed to form in the matrix. In
comparison, when solutioning wmperture of 430 *C was applicd, it wok 4 b of solution treatment
time inonder to dissolve the same portion of GB phase and MgZn, phase, and coarse black particles
of Mg-5i were found to form in the ¥ b solution treated sample.

Dnwtr ol e thonm

075 plumanium alloy was developed for high strength applications such as in aircraft
gructures and in ardificial limbs. [t 15 a heat treatable Al-Zn-Mg-Cu alloy, T6 heat treatment has
been u s cessful process for producing high strength alloss. 1t mvolves three mauin steps: solubion
heat treatment, quenching, and anmificial aging. The soluion heal treatment step aims Lo dissolve
sepregated clements and soluble phases into matris as solid soluion. However, solid solubility
depends on solution treatment temperature and time. Futhermore, enhancing desirable mechanical
propertics can Be achieved by adopiing appropriste optimum comdfion of solution ireatment
wemperature and tme. Soluton treatment iempemiures of weoughs 7075 AL alkoy were suggesied 1o
be in the moge of 465-4902C [1]. However, Mukbopadhiyay [2] advised that the temperature for the
dissolving soluble phase of as-cast T075 Al alloy should not be over 465 9. Different producton
procedures thus had been advised 1o perform selution heat treatment at different temperature due 1o
a varicty of ss-fabricaled microstructunes.

Currently, the Innovative Mewal Technology (IMT) deam at the Prince of Songkla University
has developed a new techmgue of theo-casting process for formung 7075 Al alloy, which is called
the Gas Induced Ser-Solid (GISS) wehmgue [1], Heat treatment of the alloy processed by this
technxjue has never been stindicd before. The present work @5 part of @ first heat treatment study of
this alloy by this provess I focuses on the miluence of selution heat meatment wmperature and
time on the microstucture of the alloy.

Experimenis

The makenal vsed m this study 15 2 commercial 7075 aluminium alloy. As-cast specimens with
dimension of 100x 10015 mm were prepared through tec-casiing employing the (s Induced
Semi-Solid (GISS) technigue by mteaducing gas bubbles 1o molten 7075 aluminium alloy
temperature of 643 °C for 7 s and holding for 30 s before squecse-casimg al a pressure of
approximalely #0 MPa. The chemical compositions of the as-cast TO75 alloy in wi% were Al-
608 E0-2. 50 e-1 930 u-(piFe-0.4 515

Al rghis rmaned. kb pard of oo al e sy be repreciuoed o ta i nany o o by oty ma o s o wriier pocroeseon of TTR
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A Fluidity Study of Semi-Solid Rheo-Slurry of AC4C Aluminum Alloy in
Gravity Sand Casting
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Keywords: Semi-solid lukdity; Rheocasting; Slurry casting; Sand casling, GISS process

Abstract, A new approach o evaluate udity of semiezolid theoshrries was developed, The
cquipment wis desirned in order 0 reduce pourmg error by uzing bottom tappmng and  heated
tupping ladle, Commercial AC4C aluminum alloy slurmes were tested m spiml sand mold by
gruvity costmg. The slurmies were prepared by introducing fine gas bubbles imo molien metal above
thie lguidus temperature at different rheocasting times. Average fluldity and micrestructures of cast
spirals were reported. Results show that the speml microstructure s non-dendritic and the Huidity of
ACHT alloy decreases with increaging solid fraction. In conclusion, the spiral casting method osing
botem tapping can be wsod o evaluate the Quidiy of theocast slurmies in gravity sand casting.

Introduetion

semi=solid casting processes have been used o fomm commercal casting pans for many years
[1]. Slurnes with non-dendniie micmosiructme ane cast between the bguidus and  solidos
temperature, Benefits of slurmy easting are reducing energy comsumplion, less trbulkent Mow, les
gas enmrapment, and less shrinkage [1] In reeent years, there bas been studies of slurry castng
showing the foasbality of the process, Wannasm of al. [2] showed potential fladity of B206
aluminum-copper alloy shumy in sand mold by gravity costing, I additaon, Chucheap et al. [3] has
showm the feasibility of rrvity castng of ACIC aluminum alloy stury in sumd mold with higher
casting yichd.

However, it 15 gencrally known that bigh viscosity of slumies decreases the tesdability in
castings [1], egpecially in gravity casting which is an ceonomic process for small batches [4]. In
meetal casting, fillability of casting alloys can be evakuated by fluidity test. The fluidity is defined as
the abildy of molien metal o Oow belore being stopped by soldilication [5,6.7]. The data is used
by foundrvinen o design the galing system and casting geometry, particularly, for the thinner and
lighter components in acrospace and auomotive industrics [7). However, in gravily sand casting,
quanutative fuidity sdies of thee-dumries have not been repored,

In Breratre, a few groupsz of researchers worked on low-pressore Nuidity 1ests of zlurmes, For
example, Miczadeh and Nicoumand [4] repocted that the fluidity vasies with the squace of the liguid
comtent (Lp o« !'L:} i ALT%%S1 by centnilugal casting. Sumartha [8] reported that the Nusdity of
rhescast A350 using vacuwn Muidity methad @5 reduced with the inercasme solid content (L = £].
In addition, Wanmasin ¢t al, [2] found expecled Muidity of B2Z06 aluminum-copper alloy with
cravity sand casting using mamesl pounng inlo a pouring basin. However, semi-solid slurics are
difficult o comral laminar Beding in a big basin as o conventional spiral Mudity casung, Ln
addition, i1 s quite difficult o comrol the initial velocity of the slurriez when using manual pounng
it the basin, The improved method of Qeidity casting by Sabating et al. [7] can be adapled 1o
sty the Muidity of slurries, The method wses bottom tapping conralled by a preamatic oylinder,
and constamt slurry velogity controlled by the pressure head of the tapping ludle. The work has
developed the equipment to test the fluEty of theo=slormes @ gravity sand casting, The fhadity of
ACHC commerzial alummum alloy using this method s reported and discussed,

At rghis reeareed. Mo part of conionie ol i mzy bo repredhuced o S e nany fas o by oy s wihou o wetien porrmesen o TTR,
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Synthesis of Alumina-Tungsten Carbide Composites by
Self-Propagating High Temperature Synthesis Process
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diluents,

Absiract. Alumim-Tungsien Carbide ( ALO: W) composiles were synthesieed by sell-propagatng
high temperature synthesis (SHS) from a powder mixtune of Ws-C-Al The reaction was camied out
im a 5HS reactor under static arpon gas al a pressure of 05 MPa, The standard Gibbs cnergy
mimmization method was used o calewlate the equilibrivm composition of the reacting species. The
effeets of carbon mole ratio in precursor mixture and difuents of NaCl and ALO; on the ALO-WC
conversion worne investigated using X-ray diffraction and scanning clectron microscope iechnigue.
The as-synihesired products of A>LOL-WE;-WO powders were conewrrently Fommed snd the reduction
of WO phase was found when added difuens in precursors.

Introduction

The symhesis of advanced cermics o have desired structunes, composation and propenics comtinues
1 be a challenge to materials scientists and engincers, Advaneed cermmics were mainly fabricated by
veramic method in which controbied by the diffusion of atoms and omic species through reactants and
products and thus requires repeated gnnding, pelletizing, and calcination of reactants for long
durstion at high tempertires. Those combined processes make the synthesis of advanced ceramic
very high cost and consume high energy. Recently, attempts have been made 1o climinate the
diffusion control problems of solid synthesis by wing self~propagating high tempenture synthesis
{5HS) process [ 1], The process makes use of highly exothermix redox chemicul reactions between
medals and nonmetals with a snwble hent source. It is well known that the SHS process 15 o very
energy-cliicient method because a high-temperature furngee is not requiced and the process is
relatvely simple, Inthe eardy stage of develogang the SHS process, the mam focus was on synithesis of
Tl [2-4], Tib:z [ 5] and MoSiz [6] from the pure metals, 1o recent years, several cemamic composite
systems such as Til-TiC [ 7], TiBx-5aC [B], TaC-Aly (9, 10], ToB-ALOs [11, 12] and WALy
[13] have been successfully fabricated.

Al05-WC is one of ceramic cutting-tool composites. Tungsten carbide dispersed m aluming to
improve hardness. The previous work of synthesis ALO-WC by SHS [13] tound the problem of the
presence of a bragle phase of WHC in the prosfuct, Even though they can later get rid of WO phase by
leaching owt with HNOs+HF dilute solution. Since WO phase 1z more stable st lgher temperature
thin W, one could contred the formaton of Wil by decreasing reaction temperature, In SHS process
diluents such as MaCl was usually selected to bring down reaction temperature | 4]

I this sty ALOL-WC composite were synthesized by SHS from powder mixtone of W0s-C-Al
Thermodynamics model for SHS reaction was developed, The experimental resulls were compared
with the maosde] caleulaton. The effects of carbon maole rati i precursor mixture and diluents of MaCl
and Al:Ch on the ALD WO conversion have been investignted. An excellent agreement between
model results and expenimental dain from this study was obtuined.

At rghis reanmd. ko part of covaone alse may bo reprehuced o b e nany o o by oy rmo g wihou tho el poermesan of TTR,
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Mbstract

FeeA L)y compodite coating was deposted by ssifipropazstng high-temperstare synihesis (SHES) assisied fame
apray coating proces. The green composie pasle wee repaced by mizmg precursrs powdsr of Fe(y, Al and
AR on the substrate. The steel plate wes wied 23 & St sl costed wath e preen composne pasie. The SHE
rezction of the costed green composite wed gmited by ooy -acefiylene flame. The reaction hetween precorions happen
at=p by slep aleng with the costed gresn compose lengh, to form FeeAl [l composite costing. The FeeALD),
ompuaite coating was charscterized by SEM md EDS. The soccesifal of fi8 process creste & novel path fior thermal
aaling procesa
£ 2011 Published by Elsevier Lol Selecton andior peerceview onder respoosiiSoy of CEO of Servminable Exergy Sysem,
Fojomasgain Universey of Tedinoingy Thamyaber {RMUTT).

Karprwardn: Faeal Oy, SHE, Safproprgeing high-emperrmre srrheos, Fome ooy coatng

L. Intend uetinn

Themal spraying is a generic term fr 2 groop of processes that milize & heat sowrce 10 mell material
in powder, wire or md form. The molten or semi-malien matenal is propelled toward a prepanad surface
by expanding process gases. The particles guench mpidly, upon impact with the suriaos, and bond with
the parl. Flame spraying is the thermal spraying thal ses combuostion of gases &5 3 heal source. [ can
create coatings oul of a wide range of matenials. Bot it hss 1o be low melling poind materials bacause the
heat that get from flame spray is not very high (<2000 °C) compared with HVOF (3,000 °C) and plasma

* Comesponding muthar. Tel - +S&TdTETIRE, fiw ~H8T-LL L EE)
Eermal addne s sutham o'l proac th
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AMbstract

In this sudy, fieEnium dioxide mnotube (TNT) were pepered by 2aodustion method . The effscts of vallage 2nd
aldftion of waler in elecrabte soluton thet contsies 05 %wt HF sad 03 3w NHIF were investigsted
Phaocatalytic activity of the TNT Films were svelosted & termt of e degradstion of methylene hlue under UV
light The resulls showesd that the 20 of vokege and sddéon 2 voP of weter o electalyte solution were the hest
amad itian an &nddetion prooeds.
& 2011 Peblched by Elevier Lnd Selecrion andior peesrevies ander resomcdl By of CEO of Seeaiabis Erergy Symem,
Rajpmasgale Universioy of Technology Teamyaber {RMLUTT)

Keypwardy: Traniom diocide nenoegbe { TNT), Anodorion, Faenersyoe artwny,

L. Introductien

Titania (T} ) s well knowm 85 2 semicondoctor with photocstalytic adtivities and has greal podential
in many areas, including envirommental peonficsiion, ges sensors, pholovolisics, immobilization of
hinmalecules, and generation of hydrogen gas [I] To dste, TNT hss been symihesized by various
methods, including the sol-gel method, hydrothermal method, emplaie synihesis and electrochemical
anpdization, Among these methods, direct electrockemical snodization of utanium {T1) is considered i is
the most ideal method to GBbricate kighly onented TN T ameys becanse the process is very simple and
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Synthesis and Charactenzation of T1C and TiC-Al:(;
Composite from Wood Dust by Self-Propagating

High Temperature Synthesis
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Abstract

Tilanium carhide (TiC) &nd TiC=-ARD: compoite pacrtbcks were obiinmed m $#n by & sell-propagating high
temperaiure synthesis (SHE) of wood dust and Tld; with Mg aad Al, repectively. The reaction was carried aul in &
5HS resctor under $tatic arpon a3 &1 the presiure of 05 MPa The ssadsrd (ibbs ensngy mmmization methad was
used W cakulste the equilibrium compositon of te reactmp speciss. The effiecs of actvated carhon waed as
precursar imdtead of wood dust were investipiied XRI 2nd SEM anslyses indicate & complete raction al’ the
precurdant for both veod dust and sctvated carbon oyl TeC-Mg() 2ad ToC-ALD), 2% & product compasite. The
qynihesized TiC=Mgl) compodites were leached with 0150 HOl 2o soleton b obtam Til panticles a3 final product.

© 2011 Published by Elevier Led Selection andior peerceview sader respocch iy of CEO of Sexmizable Exengy Symem,
Rajarmargals University of Techmology Thamyaber {RMUTTL

Keyvarde Selfpropegeing High Tempenzture Symthess (SHS), Wood Do, Toznies Carb ide, Tie eiam Carb de = Alamina.
Comnpos e

. Intenduction

Alumina is vsed edensively a5 a stmocforal ceramic matenal in applicaiions where high hardness,
chemical inertness and good high #mperatore properties are regquoirad [1, 2] A disadvaniape of alumina,
however, s that the ceramic s brittle with poor fractore tomghness and poor thermal shock resisiance. It is
koo that the incorporation of a second phase pariicdsie info & ceramic matnx resuli in improvement in
the mechanical properies of the composite matenal. For example if TiC panticles, with the grain limited
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Synthesis and Characterization of MAIO, (M= Ba, Ca, Sr)
Phosphor by Self-propagating High Temperature Synthesis

Taschaporn Sathaporn ** and Sutham Niyvomwas ™
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Abstract

The preparation of Ea™ doped barium sluminste {BaAl L o™}, caloum sliminste {Cad b E o™ | stroatium

o uminate (SrAlLCLE a™) with high brighiness and kong altergiow by sl propeagsting high tempersture syniheas
(S HS ) method were descrihed m this stely The resctions were carned oul 2 SHS rescior ander gatic argon gea ot
& premare of § § MP2 The marphologies end the phase sncturesal the producs have heen charscierioed by Xeray
diffraction (XAD) snd scanning eledrom microxape wchagae (SEM ). The emimion spectrt af Lhe praducis have
been messured by an Deoesn polics spec & rogm 7 re Brosd fand LV exded leminscence was.
ohaerved for BaAl D, Eu™ snd SrALD Eo™ in the gresn region pesk sl L, =511 am, 517 am, respectively snd
CeARDUES™ in the Blas regan = 437 am

Q2011 Pabisses by Emevier Lid Seisaxion andior peereevigw arader res ponsit Sey of CEOQ of Sasmimabie Exergy Symem,
Bajpmangaia Usrversry of Tecsalogy Tra=yvaber] (RMUTT).
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L latroducting

Persisierd luminescence, or aflerglow, 15 ihe phenomenon observed when a phosphor exposed o LV
radiation or even to light shows visible lumirescence in the dark for a long time, prefershly for tens of
!mn[l]Phnqﬂ'nmmﬁﬂthmﬁmmﬂtluqm:um widely used in different displays
in signing and devices [2L[3] Several sluminsie compositions am imvestipsied snd used =
photolumingscense, cathalumingsoence ard plasma displey panel Fora Inn' time mary kinds of sulfide,
sch & C5; B CaS:E™, 55 Ev™, CaS.Ce™, 58.Ce™, CaSEu™ Ce¥ and 58 Ev™ Ce™ show
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Synthesis and Characterization of Nitrogen-doped Ti0O:
Nanomatenals for Photocatalytic Activities under

Visible Light
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M batract

Mitragen=doped Ti{): nanmmaterials were fabricaed from hydroges Sanse prepared by bydrothermal methad. The
gtarling materials with difference nitrogen souross and ancentrsting were stadied The samples were characierined
oy J:-raydiFFracli:rrl (X RD), tramtmritnon ekectoon mceotonpe [TEM), BET sarface ares, Fomreer Translorm infransd
pectrometer (FT=IR) and 11W.wns abdorpion specta by UW-YIS spectasicopy. The phalocatahtic activily was
invedtigated by degadaton of metykne bloe sgooest sobon mder vshle bght irmadistion. The highest
phodocatalyiie actvity of nitropen-doped Ti(); wes mten ffom e smple @ which 158 geanidine carhonate was
used a3 nitrogen surce. Compared with pure Teldz (fron ydrothermal method) and P25-Degosss, the wavelengih
mnge af nitogen-doped Till; wes shfed o visble lige winle pore Toll; and P25-Degusie were showed in
ultraviolel region.

© 2011 Pueblighed by Elevier Led Selection andior peerqeview snder regposch iy of CEO of Sexmizable Exergy Sysem,
Rajamasgala University of Technalogy Thammyaber] (RMUTTL

Keyvards: Niragen-dopad Tily, Fhonmahvtic Activigy, Visible Lighe, Bhydrozhermal Mehod

L. latenduction

Nanostrectune titanium  dicecide {Tr0Dy) has attrected grest inferest becawse it exhibits many modified
electronic and optical properties, and bence resulting extensive applicshility in many fields including
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Production of ethyl ester from crude palm oil by two-step
reaction using continuous microwave system

Suppalakpanya, K.° , Ratanawilai, 5.5 , Nikhom, R.° , Tongurai, C.°

* Faculty of Agro Industry, Rajamangala University of Technology Srivijaya, Nakhon Si Thammarat, 80240,
Thailand

® Department of Chemical Engineering, Faculty of Engineering, Prince of Songkla University, Hat Yai,
Songkhla, 90112, Thailand

Abstract

The esterification of free fatty acids (FFA) in vegetable oils with aleohol using an acid catalyst is a promising
method to convert FFA into valuable ester and obtain a FFA-free oil that can be further transesterified using alkali
bases. In this work, the direct esterification reaction of FFA in crude palm oil to ethyl ester by continuous
microwave was studied and the effects of the main variables invalved in the process, amount of catalyst, reaction
time and the molar ratio oil’ alcohol, were analyzed. The optimum condition for the continuous esterification
process was caried out with & molar ratio of oil to ethanol 1:8, using 1.25%wt of H2304/cil as a catalyst,
microwave power of T8 W and a reaction time 890 min. This esterfication process shows that the amount of FFA
was reduced from 7.5%wt to values around 1.4%wt. Similar results were obtained following conventional heating
at TO*C, but only after a reaction time of 240 min. The esterified crude palm oil is suitable to perform the
transesterfication process. Transesterification of the esterified palm il has been accomplished with 8 molar ratio
of oil to ethancol of 1:8.5, 2.5%wt of KOH as a catalyst, a microwave power of T8 W, and a reaction time of 7 min.
In addition, the problem of glycerin separation was solved by mixing 10%wt of pure glycerin into the ethyl ester to
induce the glycerin from the reaction to separated. This two-step esterification and transesterification process
provided a vield of T8%wt with an ester content of 97 4%wt. The final ethyl ester product met with the
specifications stipulated by ASTM DETS51-02.

Language of original document

English

Author keywords
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Low Temperature Fabrication of Platinum/Carbon Black Powder
Coating.

P. Kalnaowakun®® and S. Niyomwas™®

*Department of Mining and hialerials Engineering. Faculty of Engineering.Prince of Sangkia
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Keywords: Dye-sensitzed scler celt Counter elecirode; Tetrsammingplatinum (I} chioride
mydrate: Platinum; Carbon black; PlatinumiCarbon black powder.

Absreact.Matinum/carbon black (PFrCB) wes prepared from Tewrazmmineplaimum (1) chloride
hvdrate (P compound), carbon black and ethyl cellulose by ulirasonic method. The effecis of
platinum compound loading and drving temperature on the result products were investigaied. The
svnthesized PUCE powder were used for coming on fluorine-doped tin oxide (FTO) conductive
glasses and esied for elecirical conductivity properties. The result produets were characterized in
term of chemical composiion and microstruciure by Xeray diffraction (XRD), scanning electron
microscope technique (SEM), EDX (JEOLJSM 3800 L), X.roy fluorescence spectrometry {XRF)
(PHILIPS PW2400) and TEM analvses.

Introduction

%ince the great breakthrough made by O'Regan and Grazel, dve-sensiized solor calls (D55Cs)
have amracted much sttentions because of their high energy conversion efficiency and loww
production cost, making them a credible aliernative to silicon selar cells [ 1], 1t has aroused intensive
scieniific and technological interest and has evelved a potental aemaive to radiional
photovoltaie devices over the past decade dug 1o 13 low cost and simple preparation procedurs
[2-4]. Though the overall power conversion efficiency of more than 11% has been reported for
DSSCs, which was based on a volatile liquid electrolvte as the hole-conducting element [ 5].

Generally, a DSSC consists of three main components: a dye-covered nanocrystalline Ti0s layer
an a transparent conductive glass substrate, an  electrolvie conteined todidefiriindide redox couple,
and a platinized conductrve gless substraie as & counter electrode, Counter electrode, o5 one
important component in DE8Cs, 15 usually constructed with a conductng glass substrate coated
with platinum film, The working principle of a DS3Cs can be summanzed nto the following five
slaps,

(1) Photo excinnon of dve molecules under the illumination o induce charge 2eparation.

{2} Charge {electron) injection into the conduction band of mesoporous Ti);.

{3) Charge passapge through the external circuit via electronic load .

{4) Reduction of dve 1o the pround state by the redax couple in the electrolvie, which = usoally
an organic solvent containing the indidedriodide couple.

(3) Redox couple reduction on the counter electrode by the charge coming from the externzl
circuit, where the reaction 15 137 + 2e”= 317, The Counier eletrodes, 25 one imporiant component in
[385Cs, are wsually construcied of conductng glass subsirates cogled with platnum films due o ns
superior electrocatalviic activity for iodide/mindide redox couple. The roles of the counter electrode
aré 1o transfer electrons arriving from the external circuil back o the redon elecirolvie and 1o
catalvee the reduction of the redex couple in order to keep the low overvoliage o the mininum
energy logses, where the platinum serves as an electrocatalyst
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Microstructure evolution during solution heat treatment of semisolid cast 2024 aluminum
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Abstract

The aim of this study is o deteérming the appropriate solution treatment temperature and time of sami solid 2024 Al alloy. Sclution
haat traatmeant at 450°C and 480 *C for vanous times, from 4 haurs to 16 hrs, ware applied followed by artificial aging at 220 *C
for 1 hr. Microstructure of the sami solid cast 2024 aluminum alloy mainly showed globular grain structure which consisted of
matric-a (Al) and grain boundary (GB) - sulectc phases (o+AlzCuMpglAlCu). Eutectic GB phases was found to complataly
dissolved after solution haat treatmeant at 480°C for 14 hrs while sample solution treated at 450°C for the same time showed the
axistanca of remaining GB phases. Prolonging haat treatment after 14 hrs at both temperatures resulted in the formation of
coarse black particles at the grain baundaries which wara idantified as Mgz:5i phases. Tharafare the suitable salution treatment of
the alloy in this study was at 480°C for 14 hrs. © (2011) Trans Tech Publications.
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2024 aluminum alloy; Al alloys; Artificial aging; Eutectic phasis; matrix; Microstructure evolutions; Sample solution; Semi-salid
cast; Semi-solids; Semisolid; Solution haat treatmant; Salution treatment temperatures; Suitable solutions
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Abstract

Influance of temperature and time of solution heat treatment on the microstructuras of rheo-casting TO75 aluminium allay
praduced by & novel technigua, the Gas Induced Semi Solid (GISS) technigus, had been investigated in this study. The
micrastructure of tha as-cast spacimeans mainly consisted of matrix-a (Al) and grain boundary (GB)-eutectic phasa (o-Al +
Mg(Zn,Cu Al)z). Aftar solution heat treatment at 480 *C for 1 h, MgZnzphase at the grain boundary was observed to hawe
dissolved and coarse black particles of Mpz5i were observed to form im the matrix. In comparisan, when solutionizing
temperature of 450 "C was applied, it took 4 h of solution treatment tima in order to dissolva the same portion of GB phase and
MgZn;z phass, and coarsa black particles of Mg:Si were found to form in the 8 h solution freated sample. & (2011) Trans Tech

Publications, Switzarland.
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Abstract

A neaw approach to evaluate fluidity of semi-sclid rheo-slumies was daveloped. The equipment was dasignad in ordar to reduca
pouring ermor by using battom tapping and haated tapping ladle. Commercial AC4C aluminum alloy slurras were tested in spiral
sand mold by gravity casting. The slurries were prapared by intreducing fine gas bubbles infc malten metal above the liquidus
temperature at differant rheccasting times. Average fluidity and microstructures of cast spirals wara reported. Results show that
the spiral microstructure is non-dendritic and the fluidity of AC4C alloy decreases with increasing salid fraction. In conclusian, tha
spiral casting method using bottom tapping can be used to evaluate the fluidity of rheocast slumries in gravity sand casting. @
[2011) Trans Tech Publications.
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Abstract

Tha effect of Mi daping in MNi and B co-doped TiO ; composite films on photocatalytic reaction and hydrophilic property were
invastigated. Tha TiD zcomposite films weare prepared by sol-gal and coated on glass substrates by dipping mathods. Thesea
caomposite thim films were calcined at the temparatures of 4007C for 1 h. Phase formation af TiO ; was characterized by XRD.
Morphology of TO ; composite films were observed by using atomic force microscopy (AFM). The chemical compasition and
purity of tha prepared films wara analyzaed by EDS, FTIR and FT-Raman specitromatars. Tha phatoactivity of synthesized films
was parformed by means of degradation of meathylena blue dye solution under UV and visible light irradiation. Tha hydrophilic
praparty was measurad in terms of a contact angla of water droplat on the films with and without tha activation of UV irradiation.
It was found that Ni doping seems ta affect on TiD ; phasa, crystallinity of the anatasa phasa, crystallite size of the composite
films and band gap energy of the catalysts, resulting in their photocatalytic reaction and hydrophilic proparty. The crystallinity of
anatase increased with an incréases in Mi confent variad fram 0-3 mol% but decreased with an increase in Mi content abowve 3
mel%. It was found that 3 mol% MVBTIO ; film, having highest crystallinity and smallest crystlite size shaws the highest of
photocatalytic reaction whila 2 mol% NVB/TIO z film providas the maost hydrophilic affect. Only anatasa phase was found at tha
calcination tamperature of 4007C. The smooth film surfacaes exhibits a high hydrophilic proparty. Super-hydraphilicity (contact
angla equal ta zero) of all B and Ni co-doped Ti0 z films was found at UV irradiation for 25 minutes.
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Abstract

The water disinfaction efficiency of Fe** and M-dopad 35n0 M0z composita and wndaped films was investigated. The water
cantaining E. coli with an initial concantration of 10 CFUWmI was treated by a photocatalytic reactor filled with 60 g of glass fibars
coated with the catalytic films for 1-5 cinculated cycles. The number of survival bacteria after treatment was evaluated with
spraad plate technigues. Furthermors, the photocatalytic reaction on degradation of methylana blue dye solution was also
invastigated in ordéer to absarva the cormalation bebween the result of bacteria inactivation of tha praparad films and that of
phatocatalytic activity on methylene blue degradation. it reveals that M-doping in the TiOz compasite films rasults in shifting
absarption wavelangth towards visible light, narmowing the enargy band gap and acts as photo-generated electrons trapping site,
leading to retardation of the alectrons-holes recombination, whila Fa 2+ doping has a main affact on hindrance of anatasa crystal
grawth of the composite films. Therefora, 20M/38n02Ti0z compesite thin film exhibits greater photocatalytic activity and
disinfecton efficisncy than those of undoped and Fe**doped TiO:zfilms. It was found that the bactaral inactivation of the
prepared films corrslates closely to photocatalytic activity performed by degradation of methylens blue dye solution. The
20M3En02TiC: compasite film can kill E. coli 87% within § cycled water treatment {-83 min} while Fe*/38n02TiOz, undoped
TiQ: and UV alona can kill only 62, 65 and 58%, respectivaly. Tha 20N/35n0 Ti0;z films coatad on glass fibars are axpact to ba

applied as an antibactarial photocatalyst far water purification.
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‘Watar purification
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Abstract

Tha photocatalytic Ag and Ni doped TiD z films were preparad by sol-gal method and coated on glass fibar roving. The films
werg calcined at 500 "C for 1 howr with a haating rate of 10°Cimin. The surface marphalogy and properties of synthesized
TiC z films wara characierized by X-ray diffraction (¥RD). scanning electron microscopy (SEM), energy disparsiva x-ray
spactroscopy (EDE), Fourier transform infrared spectroscopy (FT-IR) and UV-vis diffusa reflectance spectroscopy (DRS). The
results show that TiO -1Ag and TiD -1Ag-1Mi films give rapidly kill P.aeruginosa bactaria under UV irradiation and Ti0 - 1Mi
films give wall kill P.asruginosa bacteria under visible light. @ (2011) Trans Tech Publications.
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