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white spot syndrome virus (WSSV)

ng UWFINNNUA FRNYIAaUY
UNEUEA QUNTNY

1INYI

D

ARV

9191387 HYILAENI1A158 A3, AINT adUd warAans1ansd as. tnea dvsnsna

L15adunena9v17 (White spot syndrome virus; WSSV) daludelisaniianudfguin
yianislunisnelsaluenianudrdgniuasygialaeneliinanudenislugnainnssunis
ST A v oa a & o § v o °o w au & a a =
wnziReaamlandienainnisinidessyinlilignsnisnegs dmsuaideiilunndnweuived
TusUvaseuagsuluvyyd lngvinisnsedunisuanseanvesineuuuuilusiu GSTICP11 Yu1n
35 filanadu way ICP1l-intein Yua 64 Alaaasiu uddldlunisugnadauiu 31nn1smaaes
a adoy o a = aa =~ Y  aa .

AUNTORAALBUATINAINNYIIIT 1 Falinsneuaussanign Wennaeunieds Western blotting
WUILOURTIUNLFaN1saTuAUTUSAY ICP11 vuin 11 Alanaduainiauinfaie WSSV anu
535UVIA UaznIaN1AMTe WSSV Tuilleidavesanfingenigdd immunohistochemistry a11150
a & K A - . . . - o w1 v o ady an v&
wunsinelutiloidesingg fe cuticular epithelium, Wien uavdu-Augeu AuweuRTsuNlALl
anansaldnsivaeunisaaiie WSSV Tufsld wenanfiaainaiunsathwynamiilluldlunisudaluly

Trausawauduadbnsal



n1sUanUaagaNSaNA lUNLSSAUNINWEUT asinaALueS

a8 YENATING SHULTD4

WENAY e guaning

a a

UNEIDAUAT INND

A

1INYI

D

ARV

s
=

2ANENSIN5E A5.UAWY UseInsnuans

91971597UT N A

guyurissdululssmealvedouiugssaununldlunisusenevemsias Snwilsnnng iy

= .

1NTU 1 Tsalu1mau frungiss wazamensidusulaemluasdrayiladniauauiiniiunn

q

Va o = A

aglaneluszeziailiuiy Aviufidedadenldlalaguludiunauioiludiiniveniesninlals

Y

gufinuantAiiunuaiesasigniniuiazauaunisUanuaesansvinlisinieaiunsag i

'
o v A a a

arsddyfiflulunzsstunluldlfesnreifouasivssansnin nisilansdfayarannsoengrslvian
Usrandnmgeanlddudnduvedlalneuasadaluszsstuniaruddyannnd niodndiuveseni
uwnnAsiuagiinadedninisinifivuagdanddeseiuandrstu nisfnwiasedieldviinisine
Snsrdnilalasusomsadalungssiun (CTSasadn) lnodenfnwludnsdudelud 11 , 12
uay 2:1 teAnwuaymdaduiimnzaulunswisuusiuiiduwedmesangnsnanvedlalnusioans
aftelunzsriun dmulanudesasatnnnluszsstunnisldannzdeunuunssnzemsuaydld
dnlaesaiulinisuanUaesenludlddnliuuuagdoioaiomulszansamlunisinuinazan
$rurundaluntsiulsemuen

NNHaNsANTINMTUINFvRswHuTiduweAwesluanngdunsanuitengns 1:2 fnsua
Fufuindufiazdesdanineigns 2:1uay 111 Aiinisuandiesusndanislusseznandudy
dwsudszansamlunsinifivemudt enges 1:2 Sussansamlunsinifvenldffigaie 92.84%
due1gns 2:1 wazl:1 TuszAvdamlunisinifiuen 89.74% uay 80.47% mudidy lenaaeunis
musumsUanUdesansanalunyssunnudn engns 1:1 1:2 waw 2.1 Insvanddesansadnoonun
flaztfovodreraidesnelianzidounuunssimzomsuaiinisanUassansataeenuifiuain
Jumelianmzdounuudldbn laseigast2 fuszavsnnlunsdanddessnldfiian esand
msUanUsoseniiaziiosedwiaileaiiefisuiuengas 1:1 uay 2:1

Feiudsaguldin v1ges 12 Hugeseriiafian iesanivssavsamlunisinifivenuasnis

UanUdegeaiian



Development of duplex loop-mediated isothermal amplification combined with

lateral flow dipstick for detection of Vibrio vulnificus and Vibrio parahaemolyticus

Presented by : PHONGTHANA PASOOKHUSH
Departmemt : BIOLOGY
Advisor : Assoc. Prof. Dr. PARIN CHAIVISUTHANKURA

Loop-mediated isothermal amplification (LAMP) is a simple, rapid, specific
and cost - effective DNA amplification assay. In this study, duplex LAMP assay
combined with chromatographic lateral flow dipstick (LFD) was developed for
detection of Vibrio vulnificus and Vibrio parahaemolyticus. Each primer set
comprised of F3, B3, FIP, and BIP recognized rpoS gene of V. vulnificus and tlh gsene
of V. parahaemolyticus. Biotinylated and digoxygenilated LAMP amplicons were
hybridized with FITC-labelled probe for LFD detection and comfirmed by restriction
enzyme digestion of LAMP amplicons.The optimum condition was 90 min at 63°C
and show no cross-reaction with 34 isolates of other bacteria. The sensitivity of
dLAMP-LFD assay in pure culture of V. wvulnificus detection was 2.2 x 10*CFU mL™
or equivalent to 41 CFU per reaction and 2.2 x 10> CFU mL™" or equivalent to 4.1
CFU per reaction for V. parahaemolyticus detection which was 100-fold higher
than duplex PCR. The results show high specificity and sensitivity of dLAMP-LFD

assay for detectionof V. vulnificus and V. parahaemolyticus simultaneously.
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Taura syndrome virus (TSV)
oy WNANINGAT) BUTIRNTNE
YNANUAUSMY 5F5VITTIU
AP IV Inen

9191387UTNW AIEAIENI19158 A3, ANNT aedud waAnans1ansed as. lwena vsnIna

]
v o a1

o Taura syndrome virus (TSV) iuladndyfidelsalufsnm dsdmansenudogramngsa
naimeiAstauaynisdseandaduotann nedsiifaite TSV aziidhdvumuns vionutuiunsdng
Aninnsdniauronsadluduimds TasamzuTnounumuarss i Laro1amUgALNGG
ihaasaundnegussumeiiudendsenaiiudeniumiound vinlsdedidnsnisnefigedu denals
inwasnslinandnvestatosas fedudmnanansonsanumadeToVidedemnig azanusadoaiu
anudemeiugnamnssuniamedesdeld

nsAnwildvhnananindlaauoaueufiued (PAb) Smzselusiulasaaine VP2 veaio TSV
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haematomoietic necrosis virus (IHHNV)
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Fuiusléfunauasdufinnginssunisnauiug nevihds 1nsle uasnsaiydvlandsitneanainld s
TuneauunazluvosufoRinns annsnwinuinfsiienszuen T. uncinatus Tusssun@iu azlasi
Wl wausidio wonzunfl uazyadean Wudu vaeiflufesujifinmsAsfotinisiuemsiis 4 «dn
unsnnfdndiunadeniuinniiaauazuaseniidndiunindeniuliosiian fafufsfouinddeiuuli
TunsdenfuewnsfiiUimaniiann waraunsaiuemnsvainuaisdssan mnewnseiialavinuaay
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Cloning and Expression of Amylase gene from Thermotolerant Bacteria
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MEGA6 wuindduiuavessiegnsUandou 3 widsfunamumieutusduavesateuly
Uszimaniaideanngiuteya (94-100%) uaznsdnizes (align) Sifuivaszminasegnsandouills
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annsnuendogisUandeusandunguy Iduansiuadeuiinnszanesegiannluguuiiinig
nanvoraiflasanuanteuiiegenduegluguuiinanansuannsadiestiiadeudlugsuinamsiieg
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Cloning and Expression of C-terminal region of hemocyanin

isoform 2 of Macrobrachium rosenbergii
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Molecular isolation of a partial Toll receptor gene from Macrobrachium rosenbergii
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o & A o a oA a v I 1Y) =& o o a &
nsAnkeNYeeARluliedn uigamaiiveaduia 5 - 7 Ju Fdnvaen1sduguing1vedie
a v 1 aa =l = U = U
wondludednuuemng ISP-2 diulvgiiidu mn uazasu lalatlendiyu asanandaladyuiias ung
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fanumileutuide Streptomyces aurantiogriseus ol % similarity WU 99.65 waz 98.48
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ludagdunuiniesmaleviina1u1sondna1509nn5n19%3010 ( Bioactive
Compound ) kagaunsainuwdne1ufdaue ( Antibiotic ) Mlleutunldiuegaunsvaty lagiane
ageBuTelungu Xyvlaria spp. Faduesiinuldnulivigis awnsandnasoongnsmiadannle

a

wanestandgnslunisdudureqdunidnalsa Jelatianunereulunsdauenaesi Xylaria spp. a1
FUSAII N0 UINIANYIAUNIA1590NNIN19TIn T Ta Tl gfienalignslunisduduie wuaiie
AINVANEALRUTUINTL
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NuATpille °wﬂﬁﬁﬂmmiéﬁm%@@ﬁw%émﬂﬁ%é‘au%aiw Xylaria spp. 198yiIN15ARALEN
Fo3 Xylaria spp. 31U 22 agug mv‘hﬂﬁ‘mﬂaa‘ummmmﬁﬂiumiwﬁmmsaaﬂqwéww%amwﬁ
a1u1508u Q’jﬂL%a LLUﬂﬁLgalﬁLLﬁL%a Escherichia coli, Bacillus subtilis, Bacillus cereus, Bacillus
megaterium, Staphylococcus aureus, Enterobacter aerogenes, Miccocus luteus, Morgenella sp.

waz Samonella typhymurium 1agas Agar diffusion WUIHIUIU 4 @reRusiaInIsandnaIsesn
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s eTINNLe lounaneiug PK 09036 way PK 48 lneiivia 2 anenuglanunsndudinisiasyvadie
B. subtillis waz S. aureus Iaadl inhibitor zone WiNAU 18 mm wag 40 mm auaauludiuves PK 65
A11508UE9N15IRTEYVOUTe E. coli, B. subtilis, S. aureus, S. typhymurium tay Mogenella sp. lagdl
inhibitor zone WU 20,22 ,16 ,15 Wagl7 mm ALEIRU kagaavng PK 68 @1u150dudin1siasyves
\Wo B. subtilis wag S. typhymurium lawdl inhibitor zone WNAU 18 WA 6 MM MUAIRU TINAIINNTT
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nsPnwravesnaeLauLaURen TSR lnvesitluanmUaenderinlnethudavieiiede
yosfimumlensinde  aniduihlumsidedduomsdniumzdsaidodefiviifinnfmireouan
wauUaendefirududuseimamsdendune 2 dewnntuihfietmusuinaaueniuay
dwhduiifintu wanismeaemuiiefidsduomanzidsaiodefinautihnaesuauuay 50 %
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senivaganlunoslss 1 (arbuscular mycorrhizal fungi, AMF) lusfiendeegiusinfivuuy
flavnend Tnsaigyiinlumeluwadaniiy wagiannguhadulasadld 2 uuu fe o1fiaga
(arbuscules) waz /Mion@fa (vesicles) imthillunisazauens Hieliiuasaudulaldd @
mAfedingUsrasdifednuenuazsuuntiinues AMF 9nAuseusin warluwadsnududn e
fussinen Tuituiiqudfnumetanshense Sudewnanneeswds a weng lnsedudnume
g Aneuasmaienisiineliana  dedudeyaiiu siulunsdadonaneiug AMF 7
wngantuiuvgudnuazanmavluiui srldlunafudunuienmsdniudeusuugiuly
fufisioly

PNnwanFITenuesiu ulutiafeu nsngau w A, 2556 S1uau 10 wuas léun
UseaIuAsTus 1, Usvadud STus 2, Useanufsdus 3, fiwallan 2, 5794035 2, 91945 3, aevan 2,
aawan 3, 43195501 1 wargaugsonll 3 Teenudunse- avedlugie 6.5-6.9 asanulasadng
Y090150aRa Uag/vTondAa lusinue)usn AnutosayveansRnliowindu 28.75, 36.25, 33.75,
43.75, 50, 40, 51.25, 35, 37.5 ua 35 MUAWU PNTuAuNFaunaUasTFEIEMITeuRuLUY
on (wet sieving) wazdwunyinvedalassn AMF lnganfednuaendugIuineInuinause
Swunviaves AMF  Idiavun 4 ana (genus) anafiwuinndign léun  Glomus  sesasnfio
Scutellospora Acaulospora wag Gigaspora asa1au Ingwuirwiuauss AMF TunUasaungieln
aeRusUsEaIURIIuS 3, asuan 2, aswan 3 wazgaugiond 3 winnd1 100 avedsetuiiniu 250
N3y duiegeAuluwlame TulnaeRugUIEIuASTLS 1, UseanuAstusuuas 2, ivalanuuas
2, Fuuag 2, eEulas 3 way ganugondl 1 wuadeddetmidndu 250 n¥uwinfu 13, 15, 87,
17, 63 uag 10 mudIRY wagiiloyhmsAnudnuayna iinelinana vesaves AMF Tagnsadn
DNA uagn1siiinsiuau DNA USian D2 184 285 1DNA fewmnaila PCR Ingldlndiues AFLO1/NDL22
wuianssaiiuduay DNA - wesaUesann udastgnugudnaneiug Uszaiudsdududas 1 uas
a9unisnfiutas 3 16 fuunemestiu DNA Ussanm 450 bp dudregrennldyinafiusiuau DNA
shomada nested PCR Tngldlndiues SSUMAF/LSUMAT way SSUMCH/LSUmBr Sefiannudiimnziu
s7luldn Glomeromycota wudliianunsaufingiuy DNA 16 witileld primer fistimnefuuiin
D2 ¥4 28s 1DNA Wiy nsdnwilu avesanmnsauiiud uau DNA - vessnvgunnanesius
Usyaaumsdusuuas 3 16 Svuawiiu 450 bp usegelsiauliaunsa masuiealelvala 9an
NaWAR PCR fana1d 1osnuUiinaes DNA Aldfimmndudulioaiuly
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Remove of weedy rice by biological method
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Prescott et.al (1999). Microbilogy. (4" Ed). WCB McGraw-Hill. Singapore.
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Adsorption of silver ions using chitosan/bamboo charcoal composites
By Tanamon Tharmornpark, Thunyatorn Lalidaphanchai, Pacharawan Taecharoen, Walaikorn Nitayaphat,
and Thanut Jintakosol

Department of General Science, Faculty of Science, Srinakharinwirot University, Thailand

Abstract
Chitosan/bamboo charcoal composites were prepared by blending chitosan with bamboo charcoal and
forming composite beads. The composites were used as Ag ion adsorbent. Adsorption equilibrium
experiments were carried out as a function of contact time, bamboo charcoal concentration, pH value, and
adsorbent dosage level. The contact time of adsorption was founded to be 180 minutes. Composite
adsorbent had the highest ad sorption efficiency when the amount of bamboo charcoal was 50% of chitosan
weight. The maximum Ag ion removal took place at the initial pH value of 10. The optimum adsorbent dosage
for removal was 4g. Under above optimal conditions the maximum removal was 100%. The desorption of
composite bead was 24.14% at pH 4. SEM and EDX micrographs show that Ag ions were adsorbed onto the

adsorbent surface.

Key words : Adsorption, chitosan, bamboo charcoal, silver



A study on the potentiality of making acetate cellulose jewelry

from used cigarette filters

Author Miss Prangrada Sakulnok, Mr Weerachai Janmanus, Miss Supattra Chanwanichkit

Project Advisor Asst. Prof. Dr. Natthapong Phinichka
Abstract

An estimated 9.9 million people in Thailand smoke cigarettes. Around 95 million
cigarettes were smoked per day leading to numerous amount of cigarette filters were
discarded. 95% of cigarette filters are made of cellulose acetate and it takes around 10-15
years to degrade. As a result, the goal of this work is to look into the possibility of converting
used cigarette filters into costume jewelry. In this experiment, smoked cigarette filters were
collected, cleaned, and bleached by chemical process after that they were dissolved by using
solvents and finally adding a synthetic dye as the last process. Experimental results showed
that by cleaning the smoked filter with boiling water, glycerol, ethanol, and also bleached,
with NaOCl 5wt%, NaClO, 4wt%, and H,O, 2.5wt% respectively the best white color can be
obtained. SEM images showed that, after cleaning and bleaching process, the fiber in the filter
had not changed from their original form. Water Retention Value (WRV) test revealed that the
cleaned cellulose acetate from cigarette filters absorbed more water than the used ones. The

results of dissolution showed that the clean filter also dissolved better in acetone than acetic

acid. When formed into a piece of film and analyzed by using XRD, no differenc

between cleaned and new cellulose acetate from cigarette filter. In terms of tensile testin

the endurance of color in an artificial sweat test, found that the piece of film was endu

enough for costume jewelry development.




Ancient glass beads in a cave of log coffin culture in

Pangmapha distinct Maehongson province.
By Ms. Natamon Bavornyospiwat, Ms. Sunisa Homklin, Ms. Sumalee Danyutthapolchai
Associate Professer Dr. Seriwat Saminpanya
Department of General Science, Faculty of Scince,

Srinakharinwirot University, Thailand

Abstract

The study of ancient glass beads from Tum-Phee-Man-Rong-Long-Rak a coffin cave at
Pangmapha Maehongson have been compared with those of Tapraya Sakaeo province. The study aims to
find out the appearance, production technique, chemical composition and origin. The samples were

analyzed with gemological equipment UV-Vis, FTIR, EDXR and LA-ICP-MS.

The results are as fllow : 1. All samples are man-made glasses and Indo-Pacific type.
2. The green, blue and yellow sampled from Pangmapha and Tapraya were produced by pulling
technique. Where as, black samples from Tapraya were produced by wind technique. 3. Pangmapha
samples are cylinder shape but from Tapraya are barrel shape. 4. Cu correspond for the blue samples,
Fe+Cu for the green samples, Fe+V for yellow samples and Fe-oxide+Mn for black samples. 5. The

samples were probably originated from India.

Keyword : Ancient Beads, Indo-Pacific, Tumpheemanronglongluk, Pangmapha Maehongson, Tarpaya

Sakaeo.



Cause of color in Petrified Wood

Miss Rattida Deepromkul

Associate Professor Dr. Seriwat  Saminpanya

Abstract

From study Cause of the forming color of Petrified Wood, the specimen was
collected from 5 sources namely Banhinkaw Khon Kaen, Krokdeanha Nakhon Ratchasima,
Neansanga Chaiyaphum, Bantak Tak and Myanmar. One sample contains more than one
color. Petrified Wood includes color of white, yellow, orange, red, brown and black. Gem
properties Analyze shown that all of sample have RI=1.53 and SG= 2.5 which was expected
to Quartz. The Sample from Krokdeanha Nakhon Ratchasima and Myanmar have RI=1.45 and
SG=2 that expected to Opal. The specimens were analyzed by Energy Dispersive X-Ray
Fluorescence (EDXRF). All sample composed mainly of SiO2. The high concentration of
Fe203 was found in brown Petrified Wood. From Laser Induced Breakdown pectrometer
(LIBS) analysis, the result was concluded that cause of forming white color is Si, gray is Si,Ti,

yellow is Fe, orange is Mn,Ti, red is Mn, brown is Mn, Ti, Fe, Ca, Al and black is Mn, Ti.




cellulose for producing costume jewelry

Author Miss Rinrada Sriphathoorat, Miss Valeerat Borvornjatuwich, Miss Anyarat Khadcheung
Project AdvisorAsst. Prof. Dr. Natthapong Phinichka
Abstract

The aim of this work is to study the possibility of using sugarcane bagasse cellulose
for producing costume jewelry. Dissolving pulp can successfully be made from sugarcane
bagasse by chemical process under controlled pH and temperature condition. The pulp was
analyzed by scanning electron microscope (SEM), measured degree of polymerization (DP),
determined the amount of holocellulose, and finally measured CIE whiteness. The results
showed that sugarcane bagasse dissolving pulp has 98.8% holocellulose and its DP is 2198
with CIE whiteness equals to 81.54. Pulp was then dissolved by using both Xanthate and
NaOH-Urea process and after that coagulated in 5%H,5S0, aqueous solution to form
regenerated cellulose (RQC) film. The results from x-rays diffraction confirmed that the
obtained regenerated cellulose film is cellulose Il. The strength of the film was measured by
Universal Testing Machine. Yield strength of RC film from xanthate process and NaOH-Urea
process are 23.56 and 12.22 N/mm” respectively. This can be suggested that RC film from

xanthate process is more suitable for producing costume jewelry. Therefore, it was selected

to dye with reactive dye for improve its appearance.




Geomorphology of civilizations coffins in Pang Ma Pha district

,Mae Hong Son Province.
The research: Wachira duang-aum, Pimmada sirisalipoch
Adviser: Assoc. Prof. Dr.Seriwat Saminpanya

abstract

Education landform of civilization coffins in Pang Ma Pha district, Mae Hong Son
Province Topic has 2 main objectives: 1. Study Geomorphology of the space and in the cave
to describe the general nature and nearby areas. 2. Study micromorphology and Mineralogy
of Phi Man Long Long Ruk cave. This collected from the study of map, Landsat, survey area
and collected samples to analyze with the tool. Including analysis of thin section with
binoculars, Analysis with X-ray fluorescent, Analysis with X-ray Diffractometor and Analysis
with Scanning electron microscopic. Characterization of geological The Pang Ma Pha consists
3 categories of igneous sedimentary rocks and metamorphic rocks. Phi Man Long Long Ruk
cave supported by sedimentary rocks limestone types Ratchaburi is the Permian limestone
and the age of 280-230 million years. Geomorphology of is karst limestone consists a lot of
cave, Sinkhole and cliff. Samples from the study area to XRF analysis showed that the main
component is the CaCo3 very high purity- impure (99.73 to 65.47 wt% of CaCO3) Rock type is
limestone to limestone magnesium. Studies with a thin section with binoculars found fossils
of two species are brachiopod and fusulinids which is prior to age extinctions in the Permian,
which is consistent with data from studies maps and landsat. Both types of fossils live in the
calm shallow sea. Assuming the limestone support area precipitate in the shallow waters in
the early Permian. Analysis of samples from Phi Man Long Long Ruk cave by XRD mineral
found in all mineral Calcite has sparkling at some point. Has led to studies by SEM showed
that the crystals precipitated calcium in two forms Including Granular and Sheif.
Crystallization consecutive plane approximately 300-500 microns, which will cause the

reflected light in different degrees is cause of the sparkling of the calcite.




Improve the surface hardness of lead crystal glass for jewelry

applications
By Krongkaew Suwanboribarn, Anyarat Pattarapuree, Rujiporn Busabok

Advisor Anocha Munpakdee
Abstract

This research aims to improve the surface hardness of crystal glass by adding modifiers of

10-20 wt% Ca0, 10-20 wt% BaO, 2-6 wt% TiO, and/or 2-6 wt% ZrO, using the conventional
melting method. The glass compositions were melted at 1400 °C for 2 hours with a
heating/cooling rate of 10 °C/min. After that, the molten glass was casted to the bar shape

on a hot plate and annealed at 450 °C for 2 hours. Then the glass bar was cut to a thin slice
using a diamond cutting machine and polished to a mirror finish. Reflective index, specific
gravity and surface hardness of the specimens were measured using the refractometer,
density determination kit mode AD-1653 and Micro Vickers hardness tester, respectively. The
results indicate that all modifiers increase surface hardness of the crystal glass. Moreover,

there was an increase in hardness up to 539 HV and reflective index up to 1.62 when adding

20 wt% Ca0 to the crystal class.




Mystery of Dvaravati's metal ornament Technology

By Miss Chanita Sukpom Miss Aungsana niyomrat Miss Apakorn Palakawong Na Ayutthaya

Associate Professer Dr. Seriwat Saminpanya

Abstract

The purpose of this studying is to study about the history and processing technology
of bronze jewelry in Amphoe Ta Phraya, Sa Kaeo. The studying methods are following

1. Collect the secondary data

2. Analyze the element by X-ray Fluorescence (XRF), Electron Probe Micro Analyzer

(EPMA) and Inductively Coupled Plasma-Optical Emission Spectrometer (ICP-OES)

3. Analyze microstructure by Microscope

In our example, there are three examples; the bracelets are pieces 1 (L), big bracelets
parts pieces 2 (R), and a bracelets small (S).

From the result of studying show that bronze jewelry age is at least 2500 years. The
major element of bronze that we found is copper (85-90%) and the minor element is tin.
Moreover, we found that bronze also has other element such as Fe ,Pb ,Ag, and Zn
(0.031%). From the result of ancient processing technology analysis, we found that in
ancient times they produced the jewelry by using the casting process, because we found the
microstructure that we called “Dendrite”- Atoms have combined quickly and alloy is cooling

at the same time.




optical properties of Antimony Tin Oxide (ATO) thin film by
sparking

Mr. Chatchai Uswasdenpaisan Mr. Natakorn Siriruangsakul Mr. Pilun Akarawatcharangura

Advisor Dr. Thanut Jintakoson

Abstract

This research has been study optical properties of Antimony doped tin oxide
(ATO) thin films on glass substrates by Sparking process. The sparking off two
metallic alloys tip by direct current in air at atmosphere pressure. Therefore, the air
molecules were ionized and accelerated to collide with the metallic alloy tips and
deposited on a glass substrate. The films were annealed at temperatures of 300,
400 and 500 °C for 1 hour and examined thin films nanostructure by Atomic Force
Microscope, the surface structure by Scanning Electron Microscope, optical properties
by UV/VIS Spectrophotometer and structural features were characterized by Raman
Spectroscopy. From the results, it is showed nanoparticles structure of ATO thin
films on glass substrate. The absorbtion increase with an decrease concentration of
antimony. After annealing at temperature of 300, 400 and 500 °C for 1 hour.
Annealing probably to improved crystallinity of the films. Increasing the annealing

temperatures, the optical absorbtion was decreased




Petrography and Geochemical of Unsolided Sediment at Longlongrak

cave, Prangmapha district, Maehongsorn province.

Miss Patteera Alaisuk Mister Worawee Mitaumpan Mister Chanon Dangsepon
Associate Professor Dr. Seriwat Saminpanya

Abstract: The purpose of this research was to identify how sediment precipitated. The
project is part of Petrography and Geochemical of Unsolided Sediment at Longlongrak cave,
Prangmapha district, Maehongsorn province.

A research result indicated that there was reddish brown sediment which combined
with sand at the top of cave. However, the sediment, at the bottom of cave, was clay and
consisted of many minerals that are called Quartz and Kaolinite. The sediment had high
chemical index alternation and a result of trace element testing showed that sediment
consisted of chemical element. The chemical element can specify the sediment origin which
was originated from mafic rock, type of igneous rock. The mafic rock is one of Basalt and

Gabbro that is part of the lower crust, SIMA.




Pottery of coffin cave in the high land area of Pang Ma Pha, Mae Hongson
Author: Panita Laemtongprateep, Thanasorn Singtis, Arunrat Sabram

Adviser: Assoc.Dr. Seriwat saminpanya

Abstract

This research is to analyze of pottery at Pang Ma Pha in Mae Hong Son province. The
objective of study two issues: 1. To study species composition of the clay used in the
manufacture of pottery from Mae Hong Son and Sra Kaew. 2. To study techniques for
burning pottery and type of kiln. By choosing to compare pottery from two sources,
including pottery from Pang Ma Pha, Mae Hong Son’s four samples and Klong Num Sai, Sra
Kaew’s four samples.

The result show that pottery from two sources are different found in minerals of
Pang Ma Pha, Mae Hong Son are poor grain size. That didn’t choose size before used and
mineral was angle shapes. In part minerals of Klong Num Sai, Sra Kaew are well grain size.
The main components have quartz and iron but different as pottery from Pang Ma Pha, Mae
Hong Son, there are calcite, kaolinite, microcline and muscrovise which don’t transform at
high temperature. While pottery from Klong Num Sai, Sra Kaew found that converged on
high temperature such as mullite, which was changed from kaolinite up to 980°C and
cristobalite chaged from quartz at 1200°C. Which concluded that the pottery from Pang Ma
Pha, Mae Hong Son is burnt up to 800°C is expected to use an Open-air-Firing. The pottery of
Klong Num Sai, Sra Kaew is expected to burn up to 1200°C using a thermal burn up and the
two source are same formed by wheel thowing but found decorated are different from
pottery of Pang Ma Pha, Mae Hong Son are decorated with striped cord and pottery from

Klong Num Sai,Sra Keaw are decorated with polished it.
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Production of silver clay for jewelry applications
By Nuttamon Boonsermsukcharoen and Wanida Nonthathi

Advisor Anocha Munpakdee

Abstract

It was stated in this research that the silver clay was produced by mixing the large
and small sizes of silver powder at a composition of 60-80% and 20-40% by weight with 8-
15% of Cellulose, 0.01-0.2 ml. Polyethylene glycol, 1-2 ml. Polyvinyl alcohol, 0.01-0.1 mL.

Oil, and 2ml. distilled water. These mixtures were blended thoroughly to form a specimen.

They were then placed for sintering at 600-750 °C for 2 hours. The specimens were tested
for linear shrinkage, density and hardness using vernier caliper, density determination kit
modal AD-1653, and the micro hardness tester (model Vickers Shimadzu HMV2 TDA),
respectively. The results showed that linear shrinkage, density and Vickers hardness are
likely to increase at higher sintering temperature and improve their properties. The optimum
composition of the specimen in this research is 70wt% large-sized and 30wt% small-sized

silver powder with 8% of cellulose.




The study of manufacturing factors affect the quality

of the lead free neillo inlay

By Sirichaya Hongchindapong Adiphat Kummaraphat Kageeporn Wongpreede
Abstract

Thai nielloware is an invaluable old craftsmanship. Niello is a black mixture of lead,
copper, and silver, used as an inlay. Because lead is the main component, it affects trade
barrier and cannot be exported to international markets. Although the nielloware production
has been developed without lead filled and passed on generation to generation, the lead
free neillo inlay production cost are high. Therefore this research is the study about the
effect of lead free neillo inlay manufacturing process factors of lead free neillo inlay quality.
We use two different qualities of copper (99.98percent of copper and 99.99 percent of
copper oxygen free) , three different reheat processes (reheat at 350 Celsius degree in 1
hour and 3 hours) and five formulas (decrease composition of silver ) of lead free neillo
inlay used in this research. Research studies usability and viscosity of neillo inlay by artisan.
The result show that two quality of copper can use in neillo inlay product , the neillo inlay
without reheat process is better than do the reheat and the composition with the 3.5

percent of silver weight is the best to use.




The study of physical and optical properties of heat-treated

Tanzanites.

Author: Pawittra Hotrawaisaya Thadarat Wongchaisri Yardthip Phadungwittayakorn
Advisor: Lect.Dr. Bongkotch Phichaikamjornwut
1Department of General Science, Faculty of Science, Srinakharinwirot University,
Thailand

*Coresponding author, E-mail: bongkot.ph@gmail.com

ABSTRACT

Tanzanite is yellowish Green, greenish Yellow and Purple colored in Zoisite
species. The heat treatment changed their colored to violetish Blue colored like
Blue Sapphire. The process using 500, 600, 700 and 900 degree celsius in oxidation
and reduction conditions. Tanzanite samples changed their colored when heat-
treated at 500,600 and 700 degree celsius inn oxidation condition, but
unsuccessful for 900 degree celcius in reduction condition.

The UV-Vis-NIR showed the absorption band of V™" at 380 nm and 530 to
750 nm and OH peak at 3150-3250 cm from FTIR was decrease. After heat-
treated, Tanzanite samples more transparency because minute particle inclusion
was disappear. The heat-treated tanzanite will add the value and develop to

stone in place in gem and jewelry industry.




The study of possibilities to synthesis glass ceramics-composite

imitated opal
By Nisa Nhongsaeng Phenprapa Prysaward Alisa Tran Duangkhae Bootkul
1Department of General Science, Faculty of Science, Srinakharinwirot University, Thailand

*Coressponding author, E-mail: mo_daungkhae@hotmail.com

Abstract

Glass-Ceramics composite materials are produced through controlled crystallization of base
glass called “controlled crystallization”. Glass-ceramics have an amorphous phase and one
or more crystalline phases thus this materials share the properties of both glass and
ceramics. The purpose of this research was to produce glass-ceramics materials which are
opal-like appearance from recycled slass, silica powder, titanium dioxide, and coloring oxide.
The recycled of soda lime glass (SLG) is used as main raw material as a matrix and the
others as a reinforce, The ¢lass powders are prepared by crushing to 44 microns of particles
size. The SLG powder are then mixed with other raw materials according to the ratio of SLG
to silica powder to titanium dioxide to zinc oxide to other varied coloring oxide of
60:35:2:2:1 wt.% and 55:40:2:2:1 wt.%. The g¢lass ceramics sample are fabricated into
alternated layers followed by coloring oxides in raw materials compounds by using uniaxial
pressing and cold isostatic pressing with constant pressure at 15 ton per square inch.
Sintering process is conducted at different temperature from 1000°C to 1150°C with 4 to 6
hrs holding time, there are several changes in terms of shape, color and appearance after
sintering process, The condition which made the best result in term of color and appearance
to produce glass-ceramic material for Opal costume jewelry application is 60:35:2:2:1 wt.%

with 1000°C and 4 hr. holding time.

Key words : Glass-ceramics, Opal imitated, Composite materials




The study of suitable temperature for stone in place casting

of Tsavorite and Tanzanite

Authors: Mr.Narubed Sorsrisakorn, Mr.Paweenwat Bumphenkiattikul
Advisor: Ass.Prof.Dr.Kageeporn Wongpreedee

Co-advisor: Lect.Dr.Bongkot Phichaikamjornwut
Abstract

Modern stone in place casting techniques are able to be performed on precious
stones since they have more ability to withstand high casting temperatures than semi-
precious stones. Furthermore, Tsavorite and Tanzanite are becoming more and more
popular in the gem market, which builds up our interest to study the suitable temperature
for stone in place casting of Tsavorite and Tanzanite. The study uses casting temperatures
between 350°C-450°C for Tanzanite and 600°C-700°C for Tsavorite in order to find the most
suitable casting temperature for each of the precious stones. The result shows that
Tanzanite can be casted at a temperature not over 450°C, if the temperature exceeds that,
the stone would start to change color which is caused by prior heat treatment to enhance
its quality. Also, when using high temperature, inner inclusions such as liquid or crystal tends
to expand under oxygen deprivation state and causes damage to the Tanzanite. Tsavorite, in
the other hand, is able to withstand stone in place casting temperature of over 700°C and

can be accompanied with high melting point metals.




The study on possibility for quality improvement of brownish red garnet

using implantation technique
Miss Suarporn Phuangmalai Miss Kamonrat Phungdang Miss Naana Charernrat

Advisor Dr. Duangkhae Bootkul Co-project Advisor Dr. Amornmat Keeratisin
Abstract

Red gemstones have always fascinated people as ruby and spinel. By the term 'red
garnet' is the color most often encountered than brownish red garnet thus various
enhancement methods have been applied on them. lon implantation technique has been
applied on brownish red garnet samples as a new gem enhancement method. Technique is
implanted the particles on the materials, it can improve the quality of gemstone; therefore
this technique is a non-destructive technique because this technique is the high energy and
low heat the gems. In this study, 1 type of ions is used: Nitrogen (N). In part of implantation
of Nitrogen ion (N) at dose 70 keV for 60 minutes could improve both clarity and color of
garnet samples that brownish red garnet become red. This technique could be improved

gems 58.75% of the samples.
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Durable press finishing of Lawsonia inemis Linn. dyed cotton fabric with

chitosan and polycarboxylic acid
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Partial substitute of rice flour with brown rice flour in Toddy Palm Cake
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Partial substitution of glutinious rice flour with wheat flour and soy milk

in Thai pancake (Ga lor jee)
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Partial substitution of wheat flour with Sangyod rice flour

in sweet basil spaghetti
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(Partial substitute of wheat flour with jackfruit seed flour in brownie)
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The production of sliced jam from spring bitter cucumber seed membrane
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Improvement of quality pickle product for exporting under The European

Conformity (CE) and Thai Community Product Standard (TCPS)
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The development of seafood sauce bottled
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Development of healthy butter cake by use sweetener

and inulin substitute
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ABSTRACT

Let n be a positive integer and S be a commutative semiring with zero 0.

Define
M, (S) = { [aijlnxn | ai; € Sforall 1 <i,5<n}.

Then M, (S) is a semiring with zero under usual addition and multiplication and
we call M,,(S) the full n x n matriz semiring over a commutative semiring S. For

1
A€ M,(S), and deﬁndQ:{l,Q,...,g} if n is even andQ:{1,2,...,n;_ }

if n is odd. We call A an upper V-shape matriz if A;; = A;,—iy1 for all i € 2 and
Ajj=0foralli,je{1,2,...,n} with j #¢and j #n —i+ 1. Let V,,(S) be the

set of all V-shape matrices in the M, (S), that is, V,,(S) is the set of all matrices
in M, (S) of the form

T 0 0 T
0 ) ) 0
o o -~ 0 0
(0 0 -~ 0 0

In this project we study and show that V,,(S) is a regular commutative subsemiring
of M,(S) and if S is a commutative ring we also have V,,(.S) is not the maximal
commutative subring of M, (S). Moreover, we study another regular commutative

subsemiring of M, (S) which is related to V,,(.5).
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Design and construction of a tension rope device by pulling objects floating in a magnetic
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Quasinormal Modes of the Reissner-Nordstrom Black Holes with the Maxwell Field

Background in the 5-Dimensional Anti de Sitter Spacetime
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TRgANUF9TEAINeAIANNDLAAEL A Aw =3.00—-1.87i

The quasinormal modes of Aniti de Sitter 5-dimensional Reissner Nordstorm Black
Holes, perturbed by a scalar field, are analytical calculated. The scalar field is massive,
charged and coupled with the Maxwell field from the black holes. Our result is similar to the
case d=4 in [1,10]. The frequencies of the solution are a discrete set of complex number.

The separation between values of the frequencies is equal, i.e. Aw =3.00—1.87i
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Qusinormal Modes of the Reissner-Nordstrom Black Holes with the Sectional Curvature,

k=-1, 0 and 1, in the 5-Dimensional Anti de Sitter Spacetime
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Quasinormal modes of the Reissner-Nordstrom black hole in 5-dimensional AdS
spacetimes are analytically calculated. The black holes are perturbed by a charged and
massive scalar field. The scalar field charge is coupled to the Maxwell field from the black
holes. We vary the sectional curvature as k = -1,0 and 1. The results are similar to those in
[5,6], for 4-dimensional cases. We also approximate some small-value terms at the infinity to
check the error from the analytical approximation. The higher value number n of

quasinormal modes and their frequencies, the leaser error-value numbers are found






waawase induladdanlindsarnaaulndavisunluamsusunnadituailinassaninge

oy WNANIUIYY Wnou
weaIUInigen AN
WUNANATITHY LT

A Wand

919156731 A3, DAY RN

Trsanidseiiladnunnseiosreslndaviounlunsusuunafitiadinodidninge
wazAnwnavasreslndnviounluAsuauAlinesidninsareUseAnsAMnvewadLae indviind
doulwas Tnsuvsmsmseuimiimassianinsneandu 3 wuu loun tdwesddninsnainunaniid
wnasdidninsnannvisunlumsveu wazminassidninsnanaeulndnvisuiluasuouLaith
PIUFIFU NUIBANILADSBLANINTANUNaRTLTUSEANTAWHNAY 0.0016% LanidwasaLaningnain
nspelndniaunluansusuunaRiuTUsEaNS AU 0.0011% wagmninassianinsnainyiewn
TuASUBURUTEANTAINWINAY 0% n1stdmeulndnviaurlua1sususnaituyinliuseansnnees

waduasenfindiialndfssiunislidunaitudadinasenisanfunuveswaduiasoriindviinddonl

hagle



n1sAneUIaRNAULUUNE b luNINEN DNl

g UN9EANII %18
WAL quisdsa
WNAIEATNY louas

AP Wand

9191567U3 e 912158 A5, Unund Soundms

ludagUugnaivinssun1sudndyual 1n159818AIMLATYEAININTY LagNITd900N

<

doyualiuwilduigedu Fandnlusgraundenismisngunsaliies835udon15ve18RIVINAA

'
a o w 1 a v a

dryual laugunsaindrAgyron suandyudl Ag Lﬁ’maamﬁlsﬂuﬂssmumimeaaaﬁqmmﬁqa
WrweenFauRansdnnouldine annsaldeuldifies 2-3 ass gaumanevdnvesvediassnuiie
ieAnwfaquazdndiunesianiitmnzaudmiunisindvasudunuuildlunisnansyudl
Tnendenldorgiiun Aurnisvues upadeuaivoun warindliiauanosed Wuasdaiulunianas
Wanasuduuuy Tagvinnisufulldsudadiuvesezgiunfuiuviissuss uazliusuim
waadeun1suaiuaiulndlifaueanssedasd a'aum?TTugﬂﬂfuléfLﬁaama%ugﬂ‘[mai%mﬁmLLﬁaﬂ
(Dry and Dust Pressing) LLazﬁwmsmaammﬁqmmﬁ 900°C wdtantumasufuLUURLE
UIMAFDUAIIUNULIION (compressive strength) FLATIzRAMUNULILLY 1ATIa319NANAIY X-Ray
Diffractrometer (XRD) wazlA34a3 19111998010 8Nd099aN33AUBANATEURUUEBINTIA (Scanning
Electron Microscope, SEM) 91nwan1snaassnnizgdnvinlassanunuin gnsniafigaidanumuussn
gegalun1maaes Ae WaouuLUUTT ALO; 8.5% AUVIISTUDY 91.1% way CaCO; 0.4% Tawil

lassasnmeganmaduiedeaiu inlidenumuussdalags



o Y '3 ] v a
b3I9N Nﬁ‘UEN“U'JlWﬂ’]ﬂ']’iUE]uﬂE]ﬂ'J’]ﬁJirU@ﬂﬂ')Lﬂ‘U‘lJ’i%ﬁ!‘c’J’)ﬂEN

(Effect of the carbon electrodes on the capacitance of supercapacitor)

lng WA gEUNN 13AAeS
Y. SIEYN WU

wa. dngnn  wuuAn
AP Wand

91913671U3nW7 9.05. OYAYg Mo

Tassndfedld@numdnnisnmaedeudalnihasueudmiusufiuuszqeands uasfnuina
yosdalwihafususonug e (C) wasndsnuaransimng(E, ) veafufuuszqeands ne
mawdsualaiihasveudu 4 olin léun dugaduda ieuTuansueu dusseiume wazduld
I wazusazganismeasdldansazaredianinsladuiiaiien lwn CusO, HCL waz H,SO, Wudi
Hlrifhafvonaneuluaiueuiimusngauiiaadmiuiuiulsyends Weswnlisiaug

FUMe(C) avannazanNumumungluRIManiaeuiuasususiingy



[

NAYBIAINUYIINBLAT AUV UL UUVDISEINANAADANUAY

1ng UBALG eI
UIENIYTT AUszhvg
WLANNGA Falow

AP Wand

91138UTN 919138 UEY GRRIIE

£
[

lAseuiiyng i fAnyINaveInLeIokarAI NN LLYRISIHANlNAsD

auduluvie MngegUnsalfiassu lnswlinisveaendy 2 Jupsufie N13naasImIAINY1IVeT

£
[

WALNEEAY WA NNSNAABINIAIUEIIBALAIUAUILUUYDIS I TLNUNZEY T99 gNUIiIBLs 1 hiANY

81799353H3ANANE RNV IR ARNSInaLUUTIUEBUNINTgA AD 50 LWURLLAT wazlle

[
[ [

AAUALIAIILENIVID 50 LEURALLAT AIINEIITINIAST WUIAMLAUILULTIRIAVIT AN S IaL Uy
FUFEUNNTEA Ao 4 Yasdamsrusuiwaskarliigngunsaliluasudnissulsaseutiuuiuien
Ainenslulassmsidnddyas asan 11 wundniSeulinnudiladesaunisanusslioiuaznannis

4 a -Qy
VWUIYAANINUU



navasnaulndndianinsladsoanuquasiuiulszaeanis
(Effect of the composited electrolytes on the capacitance of supercapacitor)
lng Lunanolgen  dodudl
2. UNAMYIUUTT 858U
3uNaNNYY1  Aslnea
A Wand
91sHTIUTNW M3 DUAYY) N

lassideilladnwindnniswieureulndndianinsladdmnsuduiulsseands wasfinw
naroulndndianlvsladnonugdinizuas nasuazanT I NIzYaei A UUsTeInBa Tnauuinis
= a < & @ v 1 a a a
wisudianinstamidu 4 wuu laun apulwdn PVA/H,SO, Aaulndn PVA/CuSO, maulndn
PVA/HCL wazdidninslasuuulireulndnszning PVA uaz H,50, lnausazyanisvaaodlddaluil
[ a = U a o tdy 9/3 I3 a v 1 1 a o 1 L4
Asueuviafgaiu Tunuddeildtilnihasueu 3 il lown drugandda vieurluansueu uaz
1 1 I a 6 = ) [ L @ a A P
auldllel wudBiEninsladainnsn H,S0, danumanzaudmniudiiuysegeinguiasainlien

ANNYINILaE NI UazaNI Iz guilaieuiunsauindus



n1sAneINavesaungiinisaundfenisiassuianuIIufsuaanlyddunseulaenszuIunis

2INTLATULTIAIUS DU

Tng YIENTEND gaulawdn
UNANINSAT  A9EU

PYNENSAYUN 11509

=D

AN

A1 AUUUNAA

and
919715871US W A3, ol

NuIfeilfigayamneiiiamisuilauuienunieuesnlen vudilinlusdawazuunszan

A28RD LA lENTEUIUNITEBNTLATULTIAINUSOU AENSUITANUNLANEITUNASUTLARDUUU LY

=

s95UNIERdlUN1UNSEUINNSaUTIaaUAT 100 D4 700 aerwawdiod anduiNduuraiwseulald

q U

]
aaa 1

AATIERANNdNTUSYeIguUN)INildar1n1Tdo1ULa(%T) LaganuuylATINANTDIUALY
s a X Y A a s 1 cs' a <
gonleanmiindu lasldiaTesadalnslnlniitnoddiaaiiue1infunasiniueoaiy
(Spectrophotometer)  kay LATDIILATIERNITABUVUSIANDG(X-ray  diffractrometer : XRD)
MINFTU A1NRANITITENUIITUMAINITEUNINNTT 350 Bemnadeatudraliilduullansan
wiAsuiedeuuuwnusassutaliinlusdawazuunseanarenduuasuduiiduueenlyd wadl
wanldunnanesiudu V05 wag V,05 aud1au wenanndudawuin nuieussnlenuukusassu
AandiilalasugamginisaulInnil 600 srwaldea AxAnsEUIU (200) MAKNUTEUIU (001) Uay

va v

d‘ < = A a X 1 [ Y @ =2 v v ¢ a
LWE]L“LJ'L!ﬂ'ﬁLLﬁ@QﬂWiLUﬁBULLUﬁQi%Uq‘UWLﬂﬂGUUﬂQJJN’J"'\]EJf‘.l\‘1LLﬂﬂﬂML‘Viuaflﬂ?WNﬁMWUﬁﬂJQQE}ﬂJﬂQQJLLa8

Y

YUIATBINAN LULAaLSE U UM UAs Uk UasluBnAe



AgnyrindvsusvonuasdTaTnaas

mel UNFNIARSS WIUNa
UNFNFNOT FFIN
urga1UuUnN lnsilan

AR Wand

21915675 a5. Inuid dounIead

Wilagiurauniaduidaiionldluirunads1y uas
HANLTUATUTEF56199 AaunFTaldIUNFUDaudiuudlasaLang
Taglunszsuaunisnaninnaliiiauaidadoindan Failuy
dungdrAgylun1sifinni1nziaauns=an AusIRIIIIEN13 T TNA
wasdvausaldnaunulududlasauaudlalulaseeui 16
IngAunanildlunisnandtaTnawasUsznaudie fuuiiseuas
LW Nae Tafaulansan o Tafaunandils waslafaugaine
TAUAMUALENI U UNFNVDINTIUNFNAUAUVII5EUD NI DE T

80% acdauraudrundauaay THinanlansan lagnnaunu i

wandl15 uaswaunulsRaugainnagin 20%
AnNaN1TNAaadTunN159u5UITaTwaluasnAtuans 1871

AN UUIITEUDINIRaNTaae lued29 10:70 v 30:50 uaw

ansndrvuavlginanladnsan lansalafannandlas Ilu 15:5 lu
A19AN¥IAIAYSULSIANUINNDAT1dIUUIAUDIITEUDILNIGAD

na1ailu 20:60 ans1dluaavlgifanlagnsan laasnalaime
wasnddsdalafangana (tu 10:2.5:7.5 aauviniilun1say 80°C

uazszaziianunluainid 14 Ju IRAA18ISUUSIAgIgn AU
ULt upa93TaTwawasnudtararnunuiuidtanadiianu
n1stnluarniduIndulunisauiiaamnlgenitaauruinivaay
3TaTnawasasiasnii uazfladnsirdiunaavlsuradiusansie
ANTduAINMUILLnTaY3 Ta TNA L S9vanay



= (Y A a 1 )=} v ad a <
ﬂmenwawmwummawam‘lu‘l‘ml,muﬂuma'aﬁmssual,muwaam

0 WgUsiuens qo33u
WENIUN Buneius
NI naugn
AP Wand
s = ¢ = a 1
9191387UTNW 919158 A3.07387 LBEUY

91397158 Aslvady WneThw

lasanuiliigaganngivenwindsnuiuiivesdnnilley uaglnmdeunusuuaeuiui

Tnanszuaunsuelulawdu ludidninsladinaussnirneniaulnanea (EG) wazuoululeungosalsd

| [ 6

(NHF) fianusnedng 20 Taad 1Wuan 1 491us namsveasswansivieululmmideulaeonleni
Fuaserlefisvunnduriugudnatands 39,52 iluas uaziidnwaznisSssiiidusside
AndsnuiiuinveslnmdouwaglmmdeniiunssviumsueTulawdu Aduindeiiniswuuda
wuundon Tneldvenvesuaavan 4 ¥dinfe 1 nAwesea LOVINULA 18% WAYLLIMNUGA 25% WA
msnaassausaagUliimdsnuiiuivednmden fddissnimdnuiufivednmideudiig

nszuaunsielulaledy



nsfnednTdiuvasingaunltlunszuiunisudn Cold Porcelain

1ne UNAMIAAYT NUAT WIUFTTUTIAANA T19LAL Wensvaia Usninas
AP Wand

a2 = N 1
9191387USNW 3. 91387 LD8UY

Tnssuiifigadomnaiiefnuanuniiouassasdesingauilldlunszuiuniauan Cold
Porcelainvaawtl 5 wila Ao uluiudends udeirudt udand wletilne uagwlatrumies 3n
msfnwaumiaveadais 5 alianuin wlldnmiiefianuviingsgaidesniiviinuerilamn
Fugegn uazanMsAnwsaTdsesTngauldlunisudn Cold Porcelain uin Cold Porcelain i
wamanudsdrumieludamdin 100 ndudenna 100 ndu fdnwamFeudouannaniugUlslie

flowfloruilowidhiwnnindadudasdunfngauazddunulunisndnman



dnswavasWduvrslnmilsulasanlen-visurluarsuausadssansninvaswaanasarindviing

v

doulauag

lag WIAITAUSNIUA ukawEA wieswin dwilasn weanvtiug) Insany
a aa ¢

NPT Wena

9191369NU3nW1 n9.0YAYg N

TAsaudIdedladnuIn1swseuwadnadaindviaddaulinassieiSnisnenmasivan
(doctor blade process) Wazfnwiwaroaisansdianinsnainnisimisuiauuie 3 vila feil
Tnwmdleuleeanlan aeulndnlnwisulnesnlon-rieuluasusuwazraulndnlnwmdeulaeanlas-
yiouluAsuau-Inmisulaeanlen-viasunluaisuau ANUsEANS A NYRIRdREIDAngTaddauln
wasdlAn 0.00119% 0.00056% 0.00117% auaisiu wuindsefadianinsaaninmieulaoonlami
Uszavsnmaeaniiasnnilesiduinisdeiuuaiiangsan AUszavsanvesvaduaeiindasiie

=~ Yas a ad a ~ & 1 I A o )
anaadialmisansdaninsaaineaulndnlninieulaeanlen-visunlua1suou  119991NTUYBIVIDUN

TupsuauinliUasidusinisaeinuuasiiaanas



	ปกบทคัดย่อปัญหาพิเศษ56
	รวมไฟล_บทค_ดย_อท_กภาค+ไฟล_+completed+-+รอปกน_องตอง_2.compressed

