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Effect of Calcining Temperature on Electrospun Carbon
Nanofibers for Supercapacitor

Ouksaphea Pech and Santi Maensiri

(Submitted November 14, 2019; in revised form February 12, 2020)

This research evaluated the electrochemical performance of electrospun carbon nanofibers (CNFs) syn-
thesized through a combination of the electrospinning technique and calcination at three different tem-
peratures. Scanning electron microscopy (SEM) and transmission electron microscopy (TEM) were used to
determine the patterns and internal morphologies of the fibers, with the results indicating that the fiber
diameter changed with the temperature. X-ray diffraction (XRD) showed the characteristics of the
amorphous carbon. Additionally, the N, adsorption/desorption method provided the values of specific
areas, and the three-electrode system showed the electrochemical properties when the experiment was
carried out in aqueous electrolyte. Differential scanning calorimetry (DSC) and thermogravimetric analysis
(TGA) provided the thermal characteristics of the as-spun materials, which could be helpful in determining
the right temperature for further calcination. At the highest calcination temperature, the CNFs achieved the
best specific capacitance of 173 F g™ at 0.5 A g ™" with an energy density of 23 mWh g™, power density of

245 mW g™, and good cycling stability of 78% after 1000 cycles.

Keywords carbon nanofibers, effects of temperature, electrochemical
property, clectrospinning, supercapacitor

1. Introduction

Supercapacitors are used in several applications, from
portable electronic devices to auto power backup systems,
due to their advantages of high power density, fast charging/
discharging time, and long life cycle. The devices have also
become important parts in hybrid vehicles (Ref 1). There are
two types of supercapacitors depending on their energy
storage process: electrical double-layer capacitors (EDLCs)
(Ref 2) and pseudocapacitors (Ref 3). In EDLCs, the electrode
materials are the conducting materials; these include graphene,
carbon nanotubes, activated carbon, carbide-derived carbon,
templated carbon, carbon fibers, and carbon nanofibers (Ref
4). The electrochemical reactions in EDLCs occur at the
surface of the electrode materials. In contrast, the reactions in
pseudocapacitors oceur in the bulk electrode materials near
the surface, which include metal oxides, metal hydroxides,
and conductive polymers (Ref 5). Because of their excellent
conductivity, large surface area, low production cost, and
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Santi Magnsiri, Institute of Science, School of Physics, Suranaree
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Ratchasima 30000, Thailand. Contact e-mail: pechouksaphea@
gmail.com.
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good stability, carbon materials are suitable candidate mate-
rials for EDLCs, which have the advantages of high power
density, long life cycle, and fast charging and discharging
times (Ref 6). Electrospun carbon nanofibers (CNFs) syathe-
sized by electrospinning and heat treatment are suitable elec-
trode materials for EDLCs because of their tiny size, substrate
independence, and easy synthesis (Ref 7). Electrospun CNFs
have better electrochemical reactions than carbon particles
because of their short ion transport path and binder-free nature
(Ref 8). Two main methods are used to produce CNFs,
namely vapor growth and electrospinning combined with
calcination (Ref 9). Electrospinning followed by calcination is
the most popular technique of CNF fabrication (Ref 10). The
process of electrospinning uses high voltage to stretch the
polymeric solution and produce a fiber web on the collector.
The web-/mat-like structures are very important in increasing
the electrochemical reactions because they can shorten the
electron transport path and allow the ions to easily contact the
reaction sites (Ref 11). In addition, CNFs obtained from the
combination of electrospinning and calcination have huge
specific surface areas, which make them suitable materials for
supercapacitors (Ref 12). Many types of precursor materials
are used to produce CNFs, including pitch, rayon, and
polyrer. However, because of its thermal stability and high
yield of carbon, polyacrylonitrile (PAN) has been mostly used
as a precursor material for CNFs (Ref 13).

Considerable literature has focused on factors affecting the
morphologic and electrochemical properties of CNFs compos-
ited with other materials. Zhang et al, (Ref 14) reported change
in properties of LiFePO,-CNFs composite caused modifications
in the heat treatment condition. They found that the sample
reached the highest electrochemical values after calcination at
800 °C for 14 h. Zhou et al. (Ref 15) studied the effect of the
carbon distribution and thickness on the electrochemical
properties of SnO,-C hollow nanofibers. The preparation
condition was optimized with a glucose concentration of
10 mg/ml at a hydrothermal time of 20 h, which could provide
a reversible capacity of 704.6 mAhg ™" and a capacity retention
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days 31-75 (stage 2), they were fed concentrate and
roughage more specifically, and decreased amounts of milk
until weaned. During the final stage (stage 3) of the
experiment, days 76-90, they were fed only concentrate and
roughage. There were five dietary treatments, all of which
were fed the same basal diet (T1) and supplemented with
symbiotic at 0.01% of DM (T2), 0.02% of DM (T3), 0.03 %
of DM (T4) and 0.04% of DM (T5). Prebiotic inulin from
Jerusalem artichoke (Helianthus tuberosus 1.) with probiotic
(BACTOSAC-P®; Lactobacillus acidophilus, Lactobacillus
plantarum,  Pediococcus  pentosaceus,  Streptococcus
Jaecium, Sacchalomyces cervisiae, Bacillus subtilis and
Bacillus lichenifermis) were used at ratio 19 (w/w) as the
sources of prebiotic and probiotic, respectively.

Sample Collection and Analysis

Parameters such as-initial weight, final weight, increase in
weight, feed intake, average daily gain (ADG), and feed
conversion ratios (FCR), were collected at all three stages of
the experiment. On the morning of days 14, 28, 42, 56, 70,
and 84, 05 mL of blood from the cephalic vein was collected
and divided into three subsamples as described by Weir
(1978). Fecal score and fecal pH were determined through
samples collected to rectal retrieved, on the mornings of days
14, 28, 42, 56, 70 and 84. Fecal samples were scored by a
similar specialist on all gathering days as indicated by the
accompanying framework (Kara et al, 2012); 1= watery,
diarrhea; 2= soft, unformed; 3= soft, formed; 4= hard,
formed and 5= hard, dry pellets. Fecal pH was measured
immediately following the collections with an electronic pH
meter (PT-10, Sartorius AG, Goettingen, Germany) fitted
with a glass electrode. Each fecal sample was placed in a 50
mL measuring utensil and diluted 10-fold with distilled water
as described by Verlinden et al. (2006). Stool from each goat
kid was removed from pen’s floor and kept at 40C for
bacterial enumeration (ISO-15214, 1998). The total numbers
of Escherichia coli (ISO-4831, 1991) was determined by the
three tubes most probable number (MPN). Lauryl
sulphatetrytose broth (LTB) was used as selective
enrichment medium. Brilliant green lactose bile broth
(BGLB) and EC-medium were used as confirmation
mediums. The number of tubes that showed gas formation in
the BGLB and EC-confirmation-broth was counted. The
approximate numbers of Escherichia coli were calculated
according to the MPN tables (de Man, J.C. MPN tables.
1SO4831.1991). Nutrient compositions of pelleted starter
concentrate and pangola hay on a dry matter basis (AOAC,
1995) showed in Table 1. Randomized detection of
microorganisms in creep feed after mixing before using
(Table 2). During the suckling period, kids were closely
monitored to ensure sufficient sucking.

Statistical Analysis

Data were statistically analyzed according to a randomized

Table 1: Nutrient compositions of starter concentrate and
pangola hay on a dry matter basis

Ttem (%) Concentrate’ (n=12)*  Pangola hay (n=12)*
Dry matter 90.95 95.21

crude protein 20.81 138

Organic matter 92,98 91.54

NDF 23,14 73.46

ADF 11.51 42.15

Ether extract 435 1.92

Acid insoluble ash  B.63 8.45

1020

Note: * = Random sampling for analysis 100 g per week, 'Nutrient analyses of
the feeds were performed according to the Association of Official Analytical
Chemists (AOAC, 1995), 'Contained the main ingredients; ground corn grain,
fish meal, peanut meal, rape seed meal, coconut meal, wheat bran, rice bran,
leucaena, cassava ship, corn gluten meal, sunflower meal, barley, molasses,
vegetable ofl, mineral and vitamin mix, limestone, salt, NDE=Neutral detergent
fiber, ADF= Acid detergent fiber

complete block design (RCBD). Significant differences
between treatments were determined using Duncan’s News
Multiple Range Test (DMRT) by SAS (1996).

Results

Final body weight, average daily gain (ADG) and feed
conversion ratios (FCR) were recorded as; 17.50, 19.80,
20.39, 20.40 and 20.51 kg; 175.0, 211.5, 217.8, 222.3 and
222.3 g/day and 2.79, 2.32, 2.24, 2.19 and 2.19, in T1, T2,
T3, T4 and TS5, respectively as shown in Table 3. Results
showed that all treatment groups with supplementation of
synbiotics significantly improved (P < 0.05) when compared
to control diet (T1).

The results showed that fecal score at day 14 records
show; 2.25 (T1), 3.00 (T2), 2.75 (T3), 3.25 (T4) and 3.00
(T5). Treatment groups T1 and T3 had a significantly lower
fecal score (P < 0.05) when compared to treatment groups
T2, T4 and TS as shown in Table 3, Lactic acid bacteria were
recorded on day 14 (4.23, 5,50, 6.43, 6,93 and 6.45 log,¢/g),
day 56 (4.90, 5.60, 5.90, 5.93 and 6.28 log¢/g) and day 84
(523, 5.63, 5.73, 5.78 and 6.05 logo/g), and total bacteria
(8.37, 8.63, 8.73, 8.78 and 8.78 logo/g) was significantly
increased (P < 0.05), meanwhile there was no increase in
Escherichia coli among dietary treatments. Synbiotic
supplementation increases nutrients available to helpful
microorganisms in the body, This increases the number and
activity of these life forms in the gut and enhances the
survival rate of probiotics amid their position of the digestive
tract section through the stomach related tract. The results in
Table 4 show that plasma cholesterol and hematological
traits (WBC, RBC, hemoglobin, hematocrit, lymphocyte,
neutrophils, monocyte, eosinophil, basophil and platelet
count) were notdifferent (P > 0,05) among dietary treatments,

The results of this experiment showed the percentages
of phagocyte activity (%PA), the index of phagocyte activity
(TPA), and the number of engulfed Escherichia coli (strain
ATCC 25922). It was found that %PA at 14, 28, 42, 56, 70
and 84 days was significantly increased (P < 0.01), among
dietary treatments, and that [PA at 42, 56, 70 and 84 day was
significantly increased (P < 0.05) among dietary treatments.
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Abstract

The objective of this study was to determine an optimal dose of inulin
supplementation as an alternative practice for enhancing performance, immunity, or
health status in goat kids. Thirty goat kid crossbreds (Thai native x Anglo-Nubian)
were fed with milk on days 1-30, thereafter, days 31-75, they were fed with concentrate
and roughage, and decreased amount of milk until weaned. There were five dietary
treatments groups; control diet (T1), inulin extracted from Jerusalem artichoke
supplemented 2% of DM (T2) and 4% of DM (T3), and commercial inulin
supplemented 2% of DM (T4) and 4% of DM 2(T5) of goat kid, respectively. The five
treatments were arranged in a randomized complete block design. The results showed
that final body weight, feed intake, and average daily gains2were significantly
different (P<0.05), specifically the supplementation of inulin at 2% of DM (T2).
Moreover, fecal score and Lactic acid bacteria were significantly different (P<0.05)
among dietary treatments. In addition, percentages of phagocyte activity (Y%oPA) was
found that at 14, 28, 42, 56, 70 and 84 days was significantly increased (P<0.05),
among dietary treatments, specifically on day 28. Furthermore, using inulin at four
supplement levels decreased phagocyte activity (PA), specifically the supplementation
of inulin at 2% of DM (T2).

Keywords; Goat kid, Inulin, Productive performance, Hematological traits, Ruminant
and Prebiotic.

Introduction

Prebiotics are an essential part of maintaining overall gastrointestinal health
through stimulation of bacterial growth, inhibition of pathogens, and nourishment of
probiotics. Inulin is considered to be an extremely important prebiotic by development
of microscopic organisms, acidophilus, bifid us and faecium, and by providing the
digestive system with fruto- oligosaccharides (FOS). Inulin is a complex sugar particle
that has valuable impacts as a sustenance fixing. Inulin is thought to be nourishment
fixing. Inulin is a polysaccharide comprises fructose joined by a beta 2, 1 glycosidic
bond containing little measures of glucose (one unit of glucose and 60 fructose units).
Inulin is a capacity polysaccharide comprising of a chain of fructose particles. Inulin
is neither processed nor ingested in small digestive system however it is selectively

[SYLWAN., 164(1)]. ISI Indexed 481 a

41/177



3/2/2020 Scopus - Sylwan

Search  Sources Lists  SciVal a

Source details

Sylwan

Scopus coverage years: 1979, from 2011 to 2019
Publisher: Polish Forestry Society

ISSN: 0039-7660

Subject area: (Agriculturaland Blological Sciences: Forestry )

[View all documents ) ] I Set document alert l [ Save to source list

CiteScore  CiteScore rank & trend  CiteScore presets ~ Scopus content coverage

CiteScore 2018 R " Calculated using data from 30 April, 2019
Citation Count 2018 130 Citations >
' Documents 2015 - o 221 Doclzum_ents}
2017*
*CiteScore Includes all available document types View ClteScore methodology »  CiteScore FAQ >
CiteScoreTracker 2019 @ Last updsted on 06 February, 2020

Updated monthly

0 30 Citation Count 2019 92 Citations to date )
' Documents 2016 - 2018 309 Documents to date>

Metrics displaying this lcon are compiled according to Snowball Metries  , a collaboration between
industry and academia.

® A Create account || Sign ir
CiteScore 2018
0.59 @

Add CiteScore to your site

SJR 2018

0.321 ’
SNIP 2018

0.592 "

CiteScore rank @

Category Rank Percentile

Agricultural and
Biological #89/138 35th
Sclences

L Forestry

View CiteScore trends )

About Scopus Language Customer Service
What is Scopus BRI Y BB Help

Content caverage lEL &l e R Contact us

Scopus blog E4R 5 321l ch 3z

Scopus AP| Pycckuid Rabik

Privacy matters

ELSEVIER Terms and conditions »  Privacy policy a

Copyright © Elsevier B.V a. All rights reserved. Scopus® s a registered trademark of Elsevier B.V.

& RELX

We use cookles to help provide and enhance our service and tailor content. By continuing, you agree to the

use of cookles.

https://www.scopus.com/sourceld/23731

a4/437



dindyidanssudnans
mededdnianisine sedududadn
- o we o
LURENIIMIAINE1AY WaveaydlAnsdniansAnu

mensAnwil 3 Unasinen 2557

ﬁio‘;ﬁmnﬁumﬂmo}vﬁﬁmﬁm (walulabssdl)

a \arUsrdnda o - ana wiwin  uduszduasuuy  Auitdifansinen o
dould DENGECH
1 D5240166  wwamIMviEYUN Fandni 77 4.00 29 fiquieu 2558

Thesis Title  DEPOSITIONAL ENVIRONMENT OF THE KHAO KHAD FORMATION, NORTHEASTERN THAILAND

Witeineiinug anwiasdeunisaransveansiuuaniansiuesnidoaniiausemelne

724 1 AU

unidnerdeinniuladasuls ) qumoneds (A5 01000 D.UNSSIAUT 30000 Tel. 0-4422-3000 Fax. 0-4d22%hT7

a g 0 1) Hniversite Avsnis Sub Distriel Sineinarea Muema Districl. Nakhon Ralchasima 30000, Thailond



srauUIesyLan

o - wwana unanwisyun Taudng

EUNEE G 05240166

wNgMTEIYIAN waluladesdl

dindun Anyiuman

yunadnuilléFu -

owrdiimeiventivd  furenaninensd as. Suwssd 2ssailnua

oineriiwus : ‘
nwlng ANTWWINABNNTASANFITBIIIATUN YR

masyTusaniisunile Ysuelne
APINg Y DEPOSITIONAL ENVIRONMENT OF THE KHAO KHAD
FORMATION, NORTHEASTERN THAILAND

douinguaNlR 900002 : QUALIFYING EXAMINATION
Wuile nensAnuil - 1/2553
AOUNTIANIUTENA 900003 : FOREIGN LANGUAGE EXAMINATION (English)

Hidlo manysinwnil 3/2553

s1ePonanITeilasun T RuiNeuwS ;

o swiounmnideildsunisiRelunsaivimessiuei
o swlounamuiteilldTumsiRuwlursarsivinsssiuununed
Vattanasak, H., Chonglakmani, C., Feng, Q., and Morley, C. K. (2020). Chert
geochemistry, depositional setting, stratigraphic and structural
significance for the Permian Nong Pong Formation, Khao Khwang Fold
and Thrust Belt, Saraburi, Thailand. Journal of Asian Earth Sclences.
191: 1-13, '

LY . -I' Lot = ey [=1 al -y
o swdeunmnAduiuguuuuitléfumsiiRaflunmssgdvinisssiund

* sedsunariduiiuguuuuilldFunsialumavssgivanisseiuumneni

Rey 2/Aug-2012

a6/177



o
NAYTUBY 4

AURUIIU wipeuLINTINgde
o . - P | Y] -
A0UNINNY AATeimnssumidansuardan angIranssumians
UNTINBIABAAUASUNS N.ABMIE 0.9l 2.89ua7 90112

waeavinewi 08-4411-2662
wineavingedany ,
tIﬁ L o~ - 1 u -
GREPY RG] ﬂ1ﬂ1ﬂ11ﬂ?ﬂiiﬁkﬁﬁﬂﬂuiuﬂﬁ?ﬁﬂ ﬂMﬁ?ﬁ?ﬂi?Nﬁﬂﬁﬂ%

UIMINBRIEIUAUATUNS A.ABMIE DAt 9.89a1 90112

Rev 2/Aug-2012
a7/177



WUUTRAUNSANEITEAUTNRinANY) drtindvnddanssudians

- al [T L Y
599 UnAnwaumsanusssiuUudindne
By rnymisanznssunsUsssdninieianssumand

fenindnw Jo-umana . W0 MTEIN0. JHUEOH, oo, IO ... 05240166..
Ivinondwudluddedes .. A0 IYHANAANNTALANAANDIMARUNILIA. AR INARNIALNTR
T L O SN S A s

Click here to enter text.

(mwdanqw) ... DEPQSITIQNAL. ENVIRONMENT.QF. THE.KHAQ.KHAR. FQRMATIQN. NQRTHEASTERN

THAILAND........ o
Click here to enter text.
i mUsvenAszvasunmsiineiluseau U amdiudin g Al Undin

v} v J ° v Lo :
ﬁ’ﬂmﬂﬂUUlﬂﬂﬁ'}‘i‘r‘lmlﬁu UIMMTouLAIN

A » L J
)21 wuwlszimindne AlFTumsnsadmidaneinsinwudGeutesud

-l o v =4 - [ -
unauntnAnwliUsenaunmsreaunsane tettuunaruluseau

- - 4 .
0 dwnumammsarddmsssdvna il flawii SN e o

- w - w - v - b el - w
0 dwuvemiSodagiwuiumsspdnmresiund i ... DLW, ST e

0 dwnuvemAdodugiuudlummspinmssiunnend - i .. SmAi...... Swumh ...

asde . MU0 IS

dnfnw . ysaavseadn. Suudng.

uAvAiRiveninfnw
0 Ainfinsnlaiunu adn wasldvuuenaniiummsasmumisuwa?
O dndnnliduyuinidude
O nfnwilaiunu OROG wazlduuuanasivsewmaruuwiouuds

0 lswlusewsnsivsswanumnaaiiuise

A veturmemanuiifanilivsngegiy Bealls List n9960U 01 Fufl.9 30990 2563.0rmmsens

) v = oo v v
Haifldnrinaeuiendrsuuuludini 1 nnmensiuntouiosud

asle
fnl -y - ‘¢ a Lo ¥ s a
01sEInwineniiwudvdn _ duasmaninnngd as. suwaad. aedana

o ... '

vimhanuvin . gUaernaninnnsed ai. Sanasd . assadons

FEarEssaRR R R R R

winune WrinAnndudii awendil wiwnarwisdEnmneanny Whiininthrafion muin ndouenmsuuynmens ve. 16 Ociober 2018 a8/177



Journal of Asian Farch Sclences 191 (2020) 104234

&‘

V]

ER

EL»

“journal homepaga:iwww.alsavier.com/locate/[seaes

Chert geochemistry, depositional setting, stratigraphic and structural
significance for the Permian Nong Pong Formation, Khao Khwang Fold and
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ARTICLE INFO ABSTRACT

The deepwater chert-shale-limestone-tuff Permian Nong Pong Formatlon (NPF) of the Saraburl Group Is a major

Keywords:
Depositional environment unit within the Triassic (Indosinlan Orogeny) Khao Khwang Fold and Thrust Belt (KKFTB). Whether the NPF was
Permlan deposited In a continental margin or ocean basin remains uncertaln and Impacts struetural, sedimentary and

Saraburl Group
Mong Pong Fommation
Geochemical analysis

stratigraphic Interpretations of the KKFTB, This study Investigates chert geochemistry from a 60 m sectlon of the
formation, near Muak Lek town, to determine {ts depositional-environment. Radlolarlan fauna from the chert
beds Includes Folllcucullus porrectus Rudenko, (probable late Guadalupian, late middle Permian), Indlcating the
NPF is time-equivalent to adjacent carbonate platform deposition (Khao Khwang and Khao Khad formations).
High ratlos of ${0,/(SI04 + Aly05 + Feq0q) and Fe-Al-Mn plots Indicate a biogenic origin (radiolarians, sponge
spleules) for the cherts, far from a hydrothermal source. Trace element ratios far U/Th, Se/Th and Sr/Ba and Ce
anomalles in the NASC-normalized REE distribution are ambiguous, and range between shallow to deep ocean
basin, and continental margin setlings, Major elements analysis of cherts show: (1) high ratios of 810,/
(5105 + Aly03 + Fey04), range; 0.60-0,82 (0.76 average), (2) Al/(Al + Fe + Mn), range: 0.67-0.82 and (3)
average MnO/TIO; = 0.14, The MnO/TiOp and Al;03/(Al;05 + TFey03) ratio, 100 x Fey04/85i0, vs.
100 X Al;03/510, and Fey04/(100-5105) vs, Aly03/(100-810;) diagrams Indicate deposition on a continental
margin. The La,/Ce, versus Al,04/(Al;05 + Feg0q) discrimination diagram Indlcates a pelagle, continental
margin setting, Combined geochemleal, structural and sedimentary facles analyses suggests the NPF was de-
posited in a deep marlne, normal fault-bounded basin on a rifted, ribbon continent margin where carbonate
platforms grew on structural highs,

to extend beneath the Mesozoic clastles of the Khorat Group, to the east
(Booth and Sattyarak, 2011), Selsmic reflection data and drilling has
established that the Pha Nok Khao Pormation s not actually a single
platform, but Instead comprises small platforms located on structural
highs in a rift setting, with deeper water clastic rocks in the rift basins
separating the highs (Booth and Sattayarak, 2011).

The Nam Dulc Formation comprises cherts, tuffs, shales, sandstones
and calcl-turbidites and limestone-dominated mass transport deposlts
(Helneke and Kraikhong, 1982; Helmcke and Lindenberg, 1983;
Chonglakmani, 2005), The turbiditic limestones are thought to be

1, Introduction

The early stratigraphic scheme for Permian deposits In the western
Indochina Terrane In Thailand identified two carbonate platforms
(Khao Khwang and Pha Nok Khao), which were separated by a deep-
water basin represented by the Nam Duk Formation (Fig. 1;
Wielchowsky and Young, 1985). The age of this platform sequence
ranges from Asselian to Midian (Capitanian) (e.g. Toriyama, 1975; Al-
terman, 1989; Chonglakmanl and Fontaine, 1992, see revlew in Ueno
and Chaveuentitirat, 2011), and together these units comprise the

Saraburi Group (Flg. 1; Bunopas, 1981, Kozar et al., 1992; Chantong,
2005). The Pha Nok Khao Formation (Fig. 1) outcrops on the western
side of the Rhorat Plateau and is known from hydrocarbon exploration

+ Corresponding author.

httpsi//dol.org/10,1016/] Jseaes.2020.104234

sourced from both the western side and eastern side of the Nam Duk
Formation (i.e. the Khao Khwang and Pha Nok Khao platforms; Winlcel
et al,, 1983). The pelagic deposition is of Upper Carboniferous (?) to

Recelved 16 July 2019; Received In revised form 5 January 2020; Accepted 7 January 2020

Avallable onllne 11 January 2020
1367-9120/ @ 2020 Elsevier Ltd, All rights reserved,
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Fig. 1. Simplified geologlcal map of the study area (modified from Ueno and Chaceentitirat, 2011).

Lower Permian to Lower Murgablan age (Winkel et al., 1983), The
onset of deposition of deepwater sandstones within the Nam Duk For-
matlon, the so called flysch facies (Helmcke and Kralkhong, 1982),
occurred during the early Middle Permian (Altermann et al,, 1983),
while shallower marine deposition (the molasses facies of Helmeke and
Kraikhong, 1982), is of Murgabian-Midian age (Altermann et al., 1983;
Charoentitirat, 2002). It Is uncertaln whether the Nam Duk Formation
was deposited In a continental margin to oceanic crust transition setting
on the margin of the Indochina Terrane (Mallla et al,, 2008), or alter-
natively in a N-S trending deep marine rift (Nam Duk Trough) within
the continental terrane (see review in Morley, 2018),

The Khao Khwang Platform lies at the southern end of the Nany Duk
Trough (Fig. 1). It is also assoclated with deepwater chert-shale-allo-
dapic (calci-turbidites, carbonate-debris flows) llmestone facles units,
and other Permian sand-shale units, (e.g. Hinthong, 1981; Hinthong

et al.,, 1985; Ueno and Charoenditirat, 2011), The carbonates of the
Khao Khwang Platform have been studied In some detail
(Chonglakmani, 2001; Dawson et al., 1993; Dawson and Racey, 1993;
Dew et al., 2018; Thambunya et al.,, 2007; Udchachon et al., 2007,
2014; Abele and Beeser, 1963), while the depositional setting of the
deepwater units is much more poorly known. One key deepwater unit is
.the Nong Pong Formation, which is an extenslve chert-shale-allodapic
limestone unit that lies at the northern end of the belt of folded and
thrusted Saraburi Group rocks (carbonates of the Khao Khad and Phu
Phe formations) and their Triagsle cover (Plg, 2). Permian limestones of
the Khao Khwang Formation lie north of the Nong Pong Formation
(Fig. 1) these limestones are much less deformed than those to the south
(Morley et al., 2013), The Nong Pong Formation s strongly deformed,
with chevron and ldnk-style folds being particularly common In out-
crop, Consequently, the Nong Pong Formatlon marks a deepwater basin
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Fig. 2. Geological map of the hao Khwang Fold and Thrust Belt (modified and updated from Mordey et al., 2013),

where there is a transition between the strongly thrusted carbonates to

south and a more stable region to the north. It is also likely there {s
!J:ne continulty in deepwater facies between the Nam Duk Formation
and the Nong Pong Formation glven their close proximity (Fig. 1) and
similar ages and sedimentary facies (Chonglakmanl and Ielmeke,
2001). To better understand the palacogeography and depositional
setting of this structurally and stratigraphically complex region it is
important to establish the depositional setting of the Nong Pong For-
mation. In particular, is there any evidence for the formation being
deposited on oceanic crust, or was it deposited in a thinned continental
crust setting, i.e, is there the possibllity that an oceanlc basin lay be-
tween the Nong Pong Formation and the Khao Khad and Phu Phe for-
mations (Fig. 2), or are these formations all part of a very extenslve
platform in continental crust with numerous highs and basinal areas,
with the sutures lying south and west to northwest of the Khao Khad
and Phu Phe formationa?

Geochemical studles of slliceous rock containing radiolarians and
sponge splcules have become an Important tool to infer the palaeo-
geography and the tectonic setting of thelr depositional environment
(Sushida et al., 1993, 1998; Metealfe, 1999, 2011; Zhang and Pratt,
2000; Sashida and Salyapongse, 2002; Feng et al., 2005; Thassanapalt
et.al, 2009), In this study, the geochemical analysis of major, trace, and
rare earth elements in cherts was carried out te unravel the original
deposltional environment of the Nong Pong Formation in the Muak Lelt
area of the Khao Khwang Platform (Flgs, 2 and 3).

2, Geology of the study area

Traditlonally six formations have been identified within the study
area (Figs, 1 and 2) of the Khao Khwang Fold and Thrust Belt, these are
the Phu Phe, Khao Khwang, Nong Pong, Pang Asak, Khao Khad and Sap
Bon formations (Hinthong, 1981, 1985; Hinthong et al.,, 1985), The
Ilmestone units have abundant fossils enabling extensive dating, while
dating of the clastic units is much less certain (e.g. Toriyama, 1975;
Dawson, 1993; Dawson and Racey, 1993; see raviews In Ueno and
Charoentitirat, 2011 and Dew et al., 2017). The Phu Phe Formation
(carbonate and shale) Is thaught to be of late Carboniferous-early Per-
mian age, while the Khao Ithad (carbonate platform), Nong Pong
(clastic), Pang Asok (clastic) and Khao Khad (carbonate platform) for-
mations have been assigned early Permian to the early late Permian
ages (Flinthong, 1981, 1985; Hinthong et al., 1985; see review in Ueno
and Charoentitirar, 2011). The clastic Sap Bon Formation was inferred
to predominantly overlie the Khao Khad Formation and was assigned a
late middle to early late Permian age (Hinthong, 1981, 1985; Hinthong
ot al., 1985; see review in Ueno and Chaveoentltivat, 2011), However,
detrital zircons from the Pang Asok Formatlon indicate a Triassic
minimum depositional age for the formation (Arboit et al,, 2016, Fig. 3)

Chonglakmani (2001) subdivided the Saraburi Group in the Sar-
aburi-Pak Chong area Into several lithofacies representing shelf or
platform, the basin margin, and the deep basin environments, The
shallow marine strata consist of thin- to thick-bedded limestone and
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Fig. 3. Stratigraphic scheme for the Khao Khwang Fold and Thrust Belt (modified from Dew et al,, 2018). Some Permian shale-chert-allodapic limestone sequences
have not been formally described, but are suspected to be separate formations (lying between small carbonate platforms) from those traditionally identified as
forming the Saraburl Group, these are informally referred to In the figure as Chert Basin, they are of similar sedimentary facles to the Nong Pong Formation, A
mixture of 1CS and Tethyan terminology is used In Thalland, and both are shown in this figure (also see Ueno and Charoentitirat, 2011),

dolomite, boundstone and dolomite, sandstone, shale and limestone
facles, The sequences of the basin margin and deep basin environments
comprise crinoldal limestones, limestone conglomerates, greywackes,
shale with limestone blocks, allodapic limestones, shale, and chert.
Chonglakmanl and Helmcke (2001) suggested that the Pang Asok, Sap
Bon and Nong Pong formations (as defined by Sudasna and
Pitakpaivan, 1976) are equivalent to the deep marine Nam Duk For-
mation. The chert-shale sequences have been less widely Investigated
than the carbonate platforms. However, a previous study of Permlan
radiolarlan chert In northeastern Thailand was carried out In the Wang
Sapung district of the Loel Province (Thassanapalc et al,, 2009), An
early Permian radiolarian assemblage was identified that Includes:
Heglerlia sp., Copicyntra sp., Latentifistula crux Nazarov and Ormiston, L.
patagilaterala Nazarov and Ormiston and Pseudotormentus kamigorienis
De Wever and Carldrolt.

At the time of the studles by Hinthong (1981, 1985) and Hinthong
et al. (1965), exposures were more limited than today, Extensive
quarrying as well as road building, and building site construction, have
resulted in development of many extensive, albeit temporary, ex-
posures, These exposures demonstrate there Is considerable structural
complexity, and that the stratigraphic relatlonships defined by
Hinthong et al. (1985) in some cases are too simple, particularly in the
regions mapped as the Phu Phe and Khao Khad formations (Fig. 2,
Morley et al,, 2013; Warren et al,, 2014). Structural studles have es-
tablished the presence of many large thrusts in the Khao Khwang
Platform (Morley et al,, 2013; Arbolt et al,, 2014, 2016; Hansberry
et al., 2014). While some thrusts verge to the south, the majority are
north-vergent and strlke ~ E-W, suggesting overall the Khao Khwang
Fold and Thrust Belt was transported northwards (Morley et al., 2013;
Arboit et al,, 2014). In places the thrusts can be demonstrated to em-
place Middle Permian platform limestones over Middle Permian chert-
shale-allodapic limestone sequences, which In turn are thrust over
Middle Permlan Platform, These relationships suggest that, like the Pha
Nok Khao Formaton (Booth and Sattayarak, 2011), the initial deposi-
tional environment was a number of small carbonate platforms

separated by deepwater troughs limestones, that have been brought
together into an apparent single platform by thrusting (Fig. 2; Morley
et al., 2013; Arboit et al., 2014; Warren et al.,, 2014; Dew et al., 2018).

The most recent studies of the stratigraphy of the Saraburi Group
have used blostratigraphy, minimum depositional ages from detrital
zircons, and structural relationships to re-define the stratigraphy
(Warren et al,, 2014; Arboit et al,, 2016; Dew et al., 2018). This ongoing
worl Is Incomplete, but a scheme that [llustrates the alternatlon be-
tween small carbonate platforms and deeper water deposition In clastic

- and chert basins in the Khao Itiwang Fold and Thrust Belt is given in

Tig, 3. This stratigraphic scheme indicates the Khao Khad Formation is
actually a series of isolated carbonate platforms separated by deepwat
water deposition (Nong Pong Formatlon -type facles), and that the Sm
Bon Formation does not just overlie the Khao Ithad Formatlon, but In
places Is laterally equivalent to it, even In the lower part of the sectlon
(Fig, 3; Dew et al,, 2017), Additionally, the sand-shale sequence of the
Pang Asok Formation that traditionally has been assigned a Permian
age (Hinthong et al., 1985; Ueno and Charoentitivat, 2011), Is now
interpreted to be of Triassic age, on the basis of minimum depositional
ages established from detxital zircons (Arboit et al,, 2016).

3. Description of study section

The study area is located at the western edge of the Khorat Plateau
(latitude 14°3757,43” N and longitude 101*10'52,46” E) in the Muak
Lek district of Saraburi Province (Fig. 2). According to the Geologic
Map of Thalland scale 1:2,000,000 (Department of Mineral Resources,
1999), this reglon contalns Permian Saraburl Group sedimentary se-
quences. Chonglalunani (2005) and Chonglalkmani et al. (2010) have
mapped the Nong Pong Formation on the geologlcal map of Saraburi-
Pak Chong area. Regionally the Nong Pong Farmation is assigned an
Artinskian to Kungurian age (late early to early middle Permlan) based
on fusulines and Agathiceras sp. (Hinthong et al., 1985).

The location of section investigated [n this study is a small hill ex-
posure at a Sukhato temple about 150 m from Highway No.2
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Thickness

Upper sub-unit

Chert Interbedded with

shale and limestone. The

chert Is yellowlsh brown and
black, with some quartz veins
and rarely contains radiolarlans,
Shale is brown, laminated, Dark
limestones are calci-turbldites
and some beds display grading.

Middle Sub-unit

Thin-bedded limestone, Interbedded
with thin shales and chert. Limestone Is
grey, to dark grey, mlcritic. Chert s grey to
black, bedded [n some places, nodular in
others.

Lower Sub-unit

Grey to dark grey, thin to thick-bedded
limestone, wackestone, bloclastic packstanes,
to crinoldal rudstones. Some chert horizons.

X Bedded Chert

Bedded Chert
B

with radiolarians

Shale

Limestone

Limestone with
graded bedding
Dolomltic limestone
with chert nodules

¢ Sample location

Fig. 4. Measured section through the Nong Pong Formation In the study area (Muak Lek, see Flg. 2 for location; 14'37'57,43” N, 101°10’52,46"L.

(Mitraparp Road), From the many exposures of the Nong Pong
Formation in the reglon, this locality was chosen because of the unusual
presence of radlolarlans in the cherts, which enabled dating of the
section. The exposed section of Nong Pong Formation is about 60 m
thick, and consists mainly of shale interbedded with grey to dark grey
limestone and chert (Fig. 4).

The sectlon In the study area is divided into three sub-units (Fig. 4.
The upper sub-unit consists of bedded chart, Interbedded with shale,
which Is laminated and brown in colour, and dark grey, thin-bedded
limestones, The upper sub-unit grades into a partially dolomitized and
recrystallized, carbonate, Chert is nodular to layered (sub-parallel to
bedding) and s widespread this unit, and interpreted to be of early
dlagenetle orlgin. The limestone Is grey to dark grey, and fine-gralned
and occasional contains fossil bivalves, gastropods and crinold frag-
ments, The lower sub-unlt conslsts of darl grey, fine-gralned to coarse-
grained bloclastie limestone (packstones, wackestanes, rudstones), that
in particular contains beds of erinoidal rudstones, These are Interpreted

as slope deposits where material from the adjacent platform area, has
been reworled and moved by gravity down a slope into deeper water.

The chert samples (NP-1-NP4) were taken from a 6,4 m thicl section
in the upper sub-unit (Flg. 4). This section comprises bedded cherts that
alternate with shales, and bedded limestones. Some limestones contain
grains, of mostly bioclastic material, that are graded, suggesting they
ara calei-turbldite deposits (Meischner, 1964).

4, Materfals and methods

This study applied the Pessagno and Newport (1972) technique of
differential solutlon using hydrofluoric acld for extracting radlolarlans
and sponge splcules from chert, The best preserved specimens were
motnted on stubs and photographed using a scanning electronic mi-
croscope (SEM) for taxonomic determination (Fig. 5). For geochemical |
analysls, the least weathered samples were chosen and then crushed to
powder and passed through 200 pm slzed mesh, Analysis of major
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Fig. 5. Scanning electron microscope images of radiolarians from the Nong Pong Formation, from sample NP-1, Fig. 4, Scale bar = 100 pm. 1-2: Folllcucull Nl
porrectus Rudenko, 3: Coplcyntra? Sp., 4: Archaeospongoprunum? Sp., 5-9: radiolarians, 10-12: Ortholiexactines sp., 13: Calthrops sp., 14: Acanthostyles sp.

elements and their abundances were performed using wavelength-dis-
perslve X-Ray Fluorescence (XRF-1800). Rare Earth Elements (REEs)
were measured by Agilent 7500a inductively coupled plasma mass
spectrometry (ICP-MS), The range of detection limit is 0.003-0.1 pg/g
for heavier elements and 0.01-1 pg/g for the lighter elements. Analy-
tical precislon for REEs is better than 5%. REEs abundances were nor-
malized to North American Shale Composite (NASC; Gromet el al.,
1984). The ratio of heavy REEs (HREE) relative to light REEs (LREE) is
presented as a NASC-normalized La,/Yb, ratic (Mwivay, 1994; Chen
et al., 2006; Thassanapak et al., 2011). Cerlum (Ce/Ce*) and Europium
(Eu/Eu*) anomalies were calculated from Ce/Ce* = Ce,/(La, X Pr)'?
and Eu/Eu* = Eu/(Sm, X Gd,)"? respectively (Taylor and
MecLennan, 1985). The depositional setting of chert Is interpreted from
the La,/Ce, versus Al,03/(Al303 + FeyOy/diagram (Murray, 1994).
The origin of the chert is deduced from the Al-Fe-Mn diagram, where
high Fe and Mn contents represent hydrothermal origins while high Al
Indicates terrigenous Input (Zhang and Prat, 2000; Adachi et al., 1986;
Yamamoto, 1987),

5. Results
5.1. Radiolarian assemblage

Based on previous studles of fusulinids by Hinthong (1981) and
Chonglakmani (2005), the carbonate rocks of the Muak Lek area are
regarded as being of early to early late Permian age. The cherts contain
siliceous fossils of radiolarlans (Fig. 5) and sponge spicules (Fig, 6D),
and some samples also yleld ostracods, Radiolarians consist of Follicu-
cullus porrectus Rudenko, Cocicyntra? sp., Archaeospongoprunum? sp. The
radiolarian fauna is similar to late middle Permian radiolarian assem-
blages, for example, Follicucullus porrectus Rudenko is a common species
of the late Guadaluplan (Feng et al., 2005).

Abundant siliceous spicules were identified from the strata bearing
the radiolarlan assemblage (Fig. 5), including: Acanthostyles sp., Cal-
throps sp., and Orthohexactines sp. The siliceous sponge assemblage is
characterized by complex structures, such as spinous and branching
forms, that indicate a deep-sea environment (Demaster, 2001),
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Fig. 6. Nong Pong Formatlon In study stea (see Fig. 2, for location, all examples from Fig. 4), (a) road cut exposure showing thin-bedded shale, chert and argillaceous
limestone, (b) limestone with graded bedding, (c) Fusuline (Verbeekia, sp.), and (d) sponge splcules In chert.

5.2. Geochemlcal characteristics

5.2.1. Major and trace elements

The vesults of geochemical analysls of major and trace elements of
the chert samples from the studied section are listed in Tables 1 and 2.
Table 1 shows high 5105 values ranging from 68,11% to 94.86% with an
average of 89.05%, Al;O; varles from 1.50% to 3.09% and averages
2.01%., The content of TiO, ranges between 0.06% and 0.14% with an
average of 0.08%. The content of Fe,04 varles from 0,32% to 2.06%
and averages 0.73%. Based on Adachl er al. (1986), the ratios of Al/
(Al + Fe -+ Mn) vary from 0.01 for a hydrothermal origin to 0.60 for a
blologleal source, while the Al/(Al + Fe + Mn) of the studled samples
are higher (0,67 to 0.82), with an average of 0.75, and suggest a bio-
logical source (Table 1). The Al-Fe-Mn diagram (Fig. 7D) shows that the
chert samples are close to the biologlecal field (Adachi et al.,, 1986;

Yamamoto, 1987). This interpretation Is In agreement with low Fe,03/
TiO; ratios (7.87 on average) according to Ll et al. (2013), These data
are also compatible with the blogenic origin of chert which is de-
termined from the ratios of §102/(5104 + Ala03 + Fez04) and ranges
from 0,95 to 0,97 (Rangin et al,, 1981).

The MnO/TiO; ratic can be used to evaluate the origin of the chert
because MnO content is derived from the deep ocean and TIO, ls related
to terrigenous materials (Murray, 1994). For this study, samples with
MgO values under the XRF detection limit of 0,001%, were assumed to
have a MnO value of zero, MnOy/TiO;, ratlos greater than 0.5 suggest an
open ocean environment (Murray, 1994). In contrast, the ratlo for
continental slope and marginal sea cherts shows values lower than 0.5
(Murray, 1994), In this study, the MnO/TiQ4 ratios are generally low
with an average of 0.14, which indicates a continental margin origin,

The ratlo of Al,03/(Al;03 + Fe;04) in cherts can also be used to

Table 1
Major element concentrations as a weight percent (wt%), major elements and major ratiog for envivonment discrimination,
NP1 NP2 NP-3 NP4 NP5 MEAN STDEV
510, 94,39 68,11 85,97 94,86 92.07 87.08 11.18
TiO, 0,09 0.06 0.11 0,11 0.14 010 0.03
A0, 2.46 1.58 2.77 237 3.09 2.45 0.56
Fea0y 0.69 0,43 0.59 L1 206 0.98 0.66
MnO 0.00 0,03 0,01 - - 0.01 0.01
Mg0 0.40 0.33 0.28 0.45 0.46 0.36 0.07
€a0 017 15.56 449 0.11 0.08 4,08 6.69
Na, 0 0.06 - 0,03 0.04 0.06 0,06 0.01
;0 018 0,29 0.26 0.68 0.84 0.45 0.29
Pa0s 0.01 0,02 0.01 0.00 0.0 0.01 0.01
Al;05/A1405 + Fe 05 0.78 0.79 0.82 0.67 0.60 0.73 0.09
5105/8105 + Al305 + Fes0, 0.97 0.97 0.96 0.96 0.95 0.96 0.01
Aly0,/Al,05 + Te,05 + MnO 0.78 078 0.82 0.67 0.60 073 0.09
MnO/TIO, 0,05 0.51 0.09 - - 0.13 0.22 °
Pes05/TI0; 7.91 7.20 536 10,73 15.07 9.25 3,78
Al0g/(Aly05 + Feg03) 0.78 0.79 0.62 0.67 0.60 0.73 0.09
100x(Fea00/810,) 0.73 0,62 0.69 1.21 2.24 1.10 0.68
100x(A130,/5101) 2.61 132 3.22 249 4.86 2.80 0.46
Pea05/(100-5104) 0.12 0.01 0,04 0.22 0.26 013 0.11
7
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Table 2
Trace element compositions In ppm,

NP-1 NP-2 NP-3 NP4 NP5 MEAN STDEV

Ba 52.40 102,36 92,88 88,36 109.12 91,26 20,43
St 2.94 100.23 93,95 577 7.75 51.81 50.82
Be 0.32 0.30 0.44 0.36 0,68 039 0.14

B 10.92 10,87 15,94 38.06 43,44 a1.68 15.00
Se 3,50 3,48 449 4.49 5,57 417 0.85
v 19.23 14.24 1659 9250 47.51 24,07 13.36
Cr 14.53 7.98 979 34.42 29,00 17,28 11,56
Co 42.61 46.04 54,51 103.29 62,70 58,86 23,04
Ni 9.14 7.4 4.29 8.88 10.80 7.90 2.24
Cu 18,79 11.22 165,48 1274 17.66 14,51 3.8
Zn 16.98 1154 17.08 11,43 17,93 14.42 321
Ga 319 1.84 4.32 4.28 5.74 3.87 L14
Rb 8,33 1245 9.56 25.20 il.48 16,58 9.46
Y 11.04 19.23 0.37 4.61 6.28 11.46 640
r 19,54 1333 48,63 25,67 33.43 25,65 13.64
Nb 0.97 1.02 2,26 144 207 147 0.8

Mo 1.14 0.45 0.14 0.23 032 0.46 0.36
cd 0.02 0.08 0,07 0.01 0.02 0,03 0,02
Sn 0.42 0.21 0.61 0.46 071 0.44 0.20
Cs 0.23 0.53 031 0.87 1,10 0,53 0.36
H" 0.52 0.36 1.19 0.00 0.83 0.54 0.42

Ta 0.26 0.14 0.23 0.29 0.41 0.26 0,10
T 0.03 0.05 0.03 0.08 0.10 0.06 0,03

Pb 3.99 349 3.52 3.13 4.47 3.66 049
Th 129 0.84 113 1.33 1.84 121 0.37
u 0.40 044 0.37 0.51 0.56 0.46 0.07

infer the sedimentary environment (Sugltani et al,, 1996). The Al,0,/
(Alz04 -+ Fez0y) ratios in the chert samples are 0,60 to 0.82 (0.76 on
average), which Is appropriate for continental margin samples, All
samples are also located within the continental margin field following
the 100 X Fe,0,/810; versus 100 X Al,04/5i0;, diagrams of Murray
and Buchholtz (1992) as shown in Fig, 7A. All samples are related to the
continental margin field in the Fey04/(100-5104) versus Aly05/(100-
8i0;) diagram (Fig. 7B). For the Fey;04/TIO; versus Al,05/

lNE

- N H

1 L '. :: .""..- \
F o (Junll llid;; o

,-“——-"" A = énnllnnnlulhlur_ul.] st

NIt A et

3 Nt ot
# m-.rf""_,f“m'-s

“’ 1 A i A -y
0 3 4 f 8 10 n
100SLAL0/310,
([}
E C

-
e
[l Swwie

™, Ouenn Rhiﬁ,n

\-__‘

]

YT

oo, (.‘unllnmlnl NMargin

Fe0,TiO,

" “: "‘l‘ \ ‘i
ok Uman Busin ™, ‘N‘ o
E \-... —) BN
; M, “aika
1 i L L L A i A i i
0 (3] od ok (X 10
ALOAALDHFe0)

Journal of Asian Earth Sclences 191 (2020) 104234

(Al;05 + Fez0,) diagram, three samples (NP-1 to NP-3) lie entirely
within the continental margin field, while samples NP-4 and NP-5 lie in
the part of the continental margin field that overlaps with oceanic basin
characteristics (Flg. 7C). These major element plots (Fig. 7), demon-
strate that the chert samples in this study have high values of elements
indicative of a blogenlic origin,

The trace element contents of this study's analyses are lower than
100 ppm with the highest trace concentration for Ba and Co, The U/Th
ratios range from 0.30 to 0,59 (0,39 on average), which is lower than
sediments from the hydrothermal source. The average of Sc¢/Th ratios is
3,67 (varying from 2.70 to 4.98), which indicates that the samples were
deposited on a continental margin since the Sc¢/Th ratio is higher than 1
(LI et al, 2013). The chert samples from studled section yleld Sr/Ba
ratios ranging from 0.06 to 1.01 (0.40 on average), these values (Sr/Ba
lower than 1) are associated with slliceous rocks that formed In a
shallow to deep ocean setting as shown in "Table 2.

5.2.2. Rare earth elements

Rare earth elements (REEs) can be a good geochemical tracer
determine the orlgin of chert, as well as oxldizing and reducing ¢
ditions (Murray 1994), REEs are less affected by post-burlal diagenesls,
whereas some of the major and trace elements can be modified (Murray
et al,, 1991). The presence of REEs in chert results from adsorbtion from
the seawater, which reflects burial rate. The total REE concentrations
(EREE) trend increases from minimum values of around 10.9 X 10™%In
a mid-ocean ridge environment to up to 400-500 X 10~ ° passing away
from the ridge in an ocean basin setting, with values being highly
scattered, but declining for a continental margin setting (e
4-110 % 10™% Muiray et al., 1991). The average EREE of the studied
chert samples is 39,99 ppm, which Is lower than NASC values (Table 3),
and suggests either a near-ocean ridge, or continental margin setting,
The depositional environment of chert can be Interpreted by using Ce
anomalies (Murray, 1994), where Ce concentration are extremely low
in a spreading ridge setting (Ce/Ce*~0.29), increase slightly in oceanic
basins (Ce/Ce*~0,55), and are greatest on continental margins (Ce/
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Fig, 7. Discrimination diagrams for the major elements in the study area (Nong Pong Formaton, Muak Lek), Diagrams after Mutvay (1094),
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Table 3
Rare earth element concentrations In ppm,
MNASC NP1 NP2 NP3 NP4 NP5 MIAN STDRV

La 32,00 1830 24.88 6.44 8.10 11,25 1564 0,23
Ce 73,00 1205 1027 956 579 942 956 207
Pr 7.90 416 552 L79 179 267 3.57 174
Nd 83.00 1586 2265 7.34 653 08l 1414 736
Sm 5.70 267 424 154 100 169 256 141
Eu 1.24 048 0.86 034 016 029 050 030
Gd 520 206 364 139 077 126 213 1.24
™ 0.85 031 058 026 012 0320 034 019
Dy 5.20 1.66 294 143 o077 107 180 0.93
Ho 1.04 031 055 037 016 022 034 017
Er 3.40 093 151 079 050 074 100 042
Tm 0.50 013 021 012 008 010 014 0.06
Yb a.10 076 117 075 056 070 085 0.26
Lu 0.48 012 018 012 009 011 013 004
LRER 172,61 6979 79.19 8213 2643 3961 4741 2179
Ce/Ce* 030 019 061 033 047 038 0.16
Hu/Bu* 091 09 103 081 088 092 0,08
Lo, /Yb, 234 206 084 140 156 164 0.59

whan/Cey 346 553 154 319 272 229 1.45

Ce*~0,90 to 1.30) (Murray, 1994), The studied samples show Ce/Ce*
values range from 0.19 to 0.61. These Ce results indicate a region with
low Input of terrestrial material, which most commonly Is an oceanic
basin setting (e.g, Murray et al., 2002; Chen et al., 2006). Eu/Eu* show
slightly positlve values (0,81-1.47), which are typical values for a
broad range of basin settings, and so have little value for environmental
disceimination (e.g. Murray et al,, 1992). However, negative values are
more typical for continental margins, unless there is significant input
from undifferentiated igneous sources (McLennan et al. 1990), There
are distinet differences among La,/Ce, values In chert from different
environmental settings. The continental margin environment shows no
apparent fractionatlon (La,/Ce, ~ 1), by contrast, localities close to a
spreading ridge have a high ratio (La,/Ce, ~ 3.5), while Intermediate
values are attributed to oceanic basin settings (Murray et al,, 1991). In
this study, the NASC-normalized values of La,/Ce, ratlos exhibit a
broad range from 1,54 to 5.60, which may represent a continental
margin or an ocean basin environment. The relative abundance be-
tween LREE and HREE can be obtained using the La,/Yb, ratio, the
ranges of this ratio for terrigenous input are 1.0~1.3 (Udchachon et al.,
2011). NASC-normalized values of La,/Yb, are slightly high within the
sange of 0,84-2.34 (1.56 on the average), which signifies terrigenous
— sediment input. The relationship between LRER and HREE can also be
determined from plotting the NASC-normalized relative REE abun-
dances as shown In Fig. B. The result shows slightly flattened but
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g, 8. NASC- normalized REE distribution diagram for the study area, (Nong
Pong Pormatlon, Muak Lek), Dlagrams after Murray (1994),
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Flg, 9, La,/Ce, vs, AlaOg/(AlhOy + Fey0q) diserimination diagram for the
study area (Nong Pong Formation, Muak Lek, Diagram after Murray (£994),

extremely low Ce anomalles which indicate deposition in an oceanie
basin setting (Murray et al,, 1991), While the La,/Ce, versus Al,04/
(Al203 + Fey04) diserimination diagram shows that the majority of
chert samples In this study are related to pelagic and continental margin
settings (Fig. 9).

6. Discussions

The studied section of Nong Pong Formation In Muak Lek district
yielded a radiolacian fauna, including Follicucullus porrectus Rudenko,
that indicates a late mlddle Permlan age. The presence of slliceous
sponges as splcules in the chert and radlolarians, together with major
and trace element analysis indicate that the chert is of biogenic origin, -
and was deposited In a continental margln setting, However, the REE
results are ambiguous and different elements suggest different en-
vironments: EREE values are compatible with a near-oceanie ridge, or
continental margin setting; Ce/Ce* values are more appropriate for an
ocean basin; La,/Ce, may represent a continental margin or an ocean
basin environment; La,/Yb, ratios are slightly high, indicating terrl-
genous sediment Input, while the La,/Ce, versus Al,0y4/
(Al;05 + Pey0j) discrimination diagram (Fig. 9), Indicates pelagic and
continental margin settings. Overall, the most common environment
determined from the REE Is a continental margin setting, The exception
Is the Ce/Ce* ratlo. According to Murray et al. (1992) the key control of
Ce/Ce* varlation is terrestrial input, however, a broader range of fac-
tors can affect Ce/Ce* values, including proximity to source areas, se-
diment redox conditions, lithology and diagenetic processes (Nath
et al,, 1992), Given, that other REE values Indicate terrestrjal sediment
laput, it seems plausible that in the study area the Ce/Ce* values are
lofluenced by more factors than terrestrial Input, placing the environ-
mental implications in doubt.

The sedimentary facies of the Nong Pong Formation Includes both
pelagic (chert, shale and limestone) and debris flow (limestone con-
glomerate) deposits. The depositional environment of the grainstones
and rudstones that underlie the chert-shale-allodapic limestone se-
quence is interpreted as a deeper water deposit beyond the platform
margin, but proximal to it, where bloclastic debris has been reworked
by wave action and gravity down a slope. We interpret that the sedi-
mentary facies and the geochemical characteristics of the cherts In the
study area are a result of deposition In a deep continental margln basln.
This setting contrasts with the chert of the Nan-Uttaradit Suture Zone,
lacated about 500 km north of the study area, which was formed in a
remmant oceanic basin that was subsequently deformed by the con-
tinental collision of the late Varlscan Orogeny during the middle to late
Permlan (Helmeke ond Lindenberg, 1983 chonglakmani, 2005). The

57/177



H. Vattanasak, et ol

chert lithologles of the Saraburi area and the Nan Suture Zone show
similar Al/(Al + Fe + Mn) and Al;05/(Al;04 + Fe,;03) ranging from
0.67 to 0.82 and 0.60 to 0.82 respectively (Yang et al., 2008), However,
the average La,/Yb, ratios of the Saraburi chert are 1.56, indicating a
more terrigenous contribution compared with the Nan chert, which
Indicates that the Saraburi chert was closer to the continent, The chert
sequence of the Nan area is associated with oceanic Island basalts and
thus represents a small oceanle basin that lay close to the continental
margin, In contrast, the Nong Pong chert was deposited far from
oceanic basalts and was more proximal to the continental margin.
The structural context of the Khao Khwang Fold and Thrust Belt
provides more informatlon on the likely depositional setting than Just
the geochemical analysis. Structural mapping, and direct observations
of thrusts In quarries indicate that the carbonates In the belt comprise at
least six separate small platforms, that have passed Into deeper water
basins where clastlcs and cherts of contemporaneous age with the
platform carbonates have been deposited (Fig. 3; e.g. Morley et al,,
2013; Arbolt et al,, 2014; Hansberry et al,, 2014; Movley et al,, 2017,
Dew et al., 2018). Consequently, the Khao Khwang Platform was not a
simple, single transition from a platform to a deepwater area, passing
ultimately to oceanic crust, Instead it was a more complex margln with
a series of platforms and basins, This issue Is apparent for the Nang
Pong Formation, where carbonate platforms are present both to the
north of the formation (Khao Khwang Platform) and to the south (Khao
Khad and Phu Phe formations; Fig, 2), which demonstrate there is no
simple trend towards an oceanic, abyssal environment to the north or
the south of the Nong Pong Formation depositional trough, In Fig. 10,

A
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the Khao Khad Pormation is interpreted as lying on the south side of the
Nong Pong Formation, The Nong Pong Formation is highly folded, and
today occupies a zone 20-25 km wide between the outcropping Khao
Khad and Khao Khwang Platforms.

For the Permian Pha Nok Khao Formation in the Khorat Plateau,
selsmic reflection data reveals the highs and lows are controlled by
extenslonal faults (Booth and Satrayarak, 2011). Such normal fault
control has yet to be demonstrated in the fleld from the Khao Khwang
Platform, but is suspected as a cause for the multiple highs separated by
deep marine deposits (Fig. 10A). The setting maybe analogous to the
troughs and basins that affect the ribbon continent of Zealandia (see
review In Morley, 2018), where narrow, highly extended regions of
crust (hyper extended continental crust, to possible onset of oceanic
crust) form deepwater troughs 100-150 km wide, that pass rapldly into
areas of higher relief and thicker continental crust (Wilcox and Sayers,
2002; Klingelhoefer et al., 2007). Similar widths seem feasible for the
Nong Pong Formation depositional setting,

The continental crust of the ribbon continent like Zealandia reaches
a maximum of 30 km thickness, hence It is generally near, or below sea
level, and is a poor source of clastic sediment (see review in Mol
2018). Consequently, such a continental setting may resemble se
ment-starved conditions that are more typleally characteristic of
oceanic crust, This type of setting on a ribbon continent may help to
explain some of the apparent contradictory geochemical indicators that
suggest an ocean basin, rather than a continental margin, Applying
classic continent-passive margin- oceanic crust major and trace element
critera, to discriminate depositional environments for cherts deposited

Fig. 10. (A) Schematle cross-section illus-
trating the Permian depositional setting for
the Nong Pong Basin, and an extensional
basin formed between two carbonate plat-
forms, The Savaburl area has traditlonally

Bulld-ups  Carbonate debrls Carbonate debrls 8ufld-ups
on laulted  shed onto faults shedonto faults  on faulted
5 margin stepping dovn stepping down  margln N
Khao Khad Platform + ‘j basin Nang Pong Basin tabasin ’ + Khao Khwang Platfarm
R 4 Stk L T B

been consldered as part of one carbonate
platform (Khao Khwang Platform), however
as discussed In Atholt et al. (2016), and Dew
et al. (2017), the area Is composed of mul-

10km = Predaminanily mwludepmu(dm:\“"‘*- Early carbonale ramp Into tiple small platforms, separated by deep-
Appeaximate distance platfaim carbonates 221 shales, allodapic limestanes) :m‘;:‘;f;ﬁ;ﬁ’ water areas. [n this example the Khao Khad

drowned the basin Formation Is considered to have formed a

separate platform, from the area occupled
by the Khao Khwang Formation (Khao
Khwang Platform), and they are separated
by a basinal area in which the Nong Pom
Formation was deposited, (B) Schema
sedimentary facles scheme for the transition
from deepwater to shallow water environ-
ments across a degraded normal fault block.
Madified from a model from the Appenines
in Bollati et al. (2011).

Carbonste brecchs Condensed pelaglc carbanate

Clistoliths, megabireccias of
platform limestones

(bio) calcarenites

Carbonate platform

Oeepwater sholes, and cherts, DOeepwater shales, and cherts,

and thin limestanes

]

10

Mixed neritic/planktonc carbonates

and cammen alladaplc lmestones (wrbldites, slumps)
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on and adjacent to ribbon continents is probably not ideal, and warrents
further study to better define new criteria,

The Apennines are a good analogue for an area where a rifted
(Mesozolc) carbonate margin was later Incorporated Into a (Cenozoic)
fold and thrust belt (e.g. Bernoulli and Jenkyns, 1974; Parotio and
Praturlon, 1975; Damianl et al, 1991). Large-displacement normal
faults can form the boundary between well-developed platform carbo-
nates and deepwater deposits (e.g, Bollatl et al,, 2011, Ciprfani and
Bottini, 2019; Fig, 10), Degradation of the footwall black and onlap of
deepwater facles onto the eroded footwall block can remove the fault
surface making direct Identification of normal faults in the field difficult
(unless deep parts of the fault are exposed), but can be inferred from the
stratigraphlc relationships that are left behind (I'ig, 10B, Bollati et al,,
2011). These relatlonships can help explain the observations In the
Khao Khwang Fold and Thrust Belt. The mixed assoclations of carbo-
nate tiurbldites, debrls flows, olistostromes and other slope depaslts,
with deepwater cherts and shales is highly reminiscent of the Apennines
(e.g. Bernoulll and Jenkyns, 1974; Parotto and Praturlon, 1975;
Damlanl et al,, 1991; Bollatl et al., 2011), except that in the Nong Pong

asin bedded chert units are much more common,

The Khao Khwang Fold and Thrust Belt shows numerous examples
of considerable shortening at the outcrop-scale (e.g. Motley et al., 2013,
Warren et al., 2014; Arbolt et al., 2014; Hansberry et al,, 2014), and
although regional cross-sections can be made (e.g, Arbolt et al,, 2014;
Dew et al,, 2018) there are conslderable uncertainties regarding the
detalls of these cross-sections, In Dew et al, (2018) the cross-sectlon
presented was constructed assuming that the Permian unlits involved
can be restored to a slmple layer-cake stratigraphle template, Such a
template Implies a simple depositional ramp between the carbonate
platforms and the deeper water areas. But ls that assumption realistic?
As thls discussion implies perhaps there are significant extensional
faults controlling the deeper water basing (Fig. 10). Further research is
needed to try and better define the nature of the transition zones be-
tween the platform carbonates and the deepwater water facles, Arboir
et al. (2014) discussed the importance of estimating the likely width of
the deepwater basins for shortening estimates. Internal stratigraphic
markers that can be used to regionally internally correlate units within
the Nong Pong Formatlon are lacking. So determining the shortening
magnitude {s difficult. We do not know how far the carbonate platforms
have been thrust over the deepwater facies. Hence, for palacogeo-
graphic reconstructions, we need to better understand the likely
minimum basin widths and water depths associated with the deepwater

cies, This study just marks the beginning of assembling sufficient data
o reconstruct the Permian environment of the units involved In the
KKhao Khwang Fold and Thrust Belt,

7, Conclusions

The radiolarlan fauna In the chert beds of the Nong Pong Formation
ylelds Follicueullus porrectus Rudenko, which {s a common species of the
Late Guadalupian (late middle Permian). This indicates that the Nong
Pong Formation {s equlvalent in age to the adjacent Khao Kwang and
Ithao Khad formations, which represent carbonate platform deposition
north, south, and Internal to the Nong Pong Formation depositional
basin. Geochemical analysls of the chert samples from this study shows
that they are biogenic in orlgin and far from a hydrothermal source, this
Is Mustrated by the high ratios of $10,/(S5i05 + Al04 + Fe,04) and the
relationship of Fe-Al-Mn (Fig. 7). Overall major elements Indicate a
continental slope environment, However, the trace element ratlos for
U/Th, S¢/Th and Sr/Ba suggest that the chert samples were formed In a
shallow to deep ocean basin. This interpretation is supported by Ce
anomalies in NASC-normalized REE distribution dlagram (Fig, 8), The
trace element results are ambiguous, which may fit with a ribbon
continent setting, where such continents are generally sediment-
starved, and can contain narrow, hyper-extended rift basins that locally
may have generated oceanic crust. The results of geochemical,
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structural and facles analyses suggests that the chert sequence of the
study area in Muak Lek belongs to a deep continental margin basin on a
rifted margin where carbonate platforms grew on structural highs, and
the deepwater deposits probably formed in normal fault-bounded de-
pocentres. The data presented here provides Important confirmation of
the depositional environment that was previously largely Inferred from
stroctural-stratigraphic studies.
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Directory of Open Access Journal (DOAJ), Google Scholar and the EBSCOhost.

Make a Submission (https://wwwi.tcl-thaljo.org/Index.php/easr/about/submisslans)

R T VRS L BE S EM BESh BN R 84 Fhs  Beetd ted demdem b ks dmehi o8 e maes  msmes amd @ mbs md pnBEe

Home ThalJo

T O PR ¥ R U R —— - . R N SR S W

TE-“{ AEJO (httpsifpwwwtei-thaijo.org/)
mq,,,m&aﬁ&wmmwmwmmw %i"’%‘P‘ A '?ﬁi’ﬁﬁ“‘*ﬂ*’%&ﬁk BRI

- i . b o -

instructlons

e Ph) B R - P . i W A

Instructlons for authors (https://www.tcl-thaljo.org/Index,php/east/Instructions)

i
i

Relerence management {https ﬂwww tci- thai_lo argﬂndex phpfeasrfReference)

3@«’&%“”‘%%%&% Jﬁxﬁat jj'il'f"’?’?}?;%l AR SR TR 73” R ‘F“m"“a ‘W'T‘P"J?n“g“a! wk:

et
i Information
Mipativewwitel-thallo.orglindex.phpleasriannouncemant 1/

68/177



6/17/2019 Announcemente | Engineering and Appllad Solenca Research

‘For Readers (https://www.tci-thalfo.org/Index.php/east/Informatlon/readers)
For Authors (https:/fwwwi.tcl-thalfo.org/Index.php/easr/information/authors)

For Librarfans (httpsy//wwwitcl-thaljo.org/Index, php/easr/information/librarians)

Indexed In

50 g (httpst//www.scapus,com/)
b

']

3 g (https://www kmutt.ac.th/jif/public_html/list%20]ournal.php?branch=s)

H e
Thwiaianal Gl e e

Wyl
INDIEX

| . I‘.I' [

DIR E-Qfﬁb'%hi‘ihﬁ-
OREN.ACDESS.
Jgﬁ‘ I‘fmhﬁé
Iﬁource—“%'fB%22query%Z?.%3A%TB%22ﬁltered%21%3A%TB%22ﬂlteI%R%SA%?B%HI:OOI%ZZ%SA%TB%szust%
‘6213%22%7[1%7D%2C%T8%22term%22%3A%TB%22._typ8%22%34‘\%22artic{8%22%7D%TD%SD%TD%TD%2C%22:|

P o

(https://doaj.org/toc/2539-62187

‘ (https://www.ebsco.com/)
EBSCOhost

GO@g Ie {https://scholar.google.com/scholar?

Soholar
las_q=8as_epq=&as_oq=&as_eq=Ras_occt=anydas,_sauthors=&as_publication=Engineeringtand+Applled+Science+Re

R B A B A ST R S S T

Engineerlng and Applied Sclence Research (EASR)

hups:iiwwawtc-thaljo.orglindex.phpleasdannouncement 213

69/177



G T/2010 Annoyuncemanle | Englnearing and Applled Sclence Resaarch
7th Floor, Plenvichitr Bullding, Faculty of Engineering,

Khon Kaen Unlversity, Muang, Khon Kaen, 40002 Thalland,

E-mall: kku.enjournal@gmall.com

huips:ifvvnwlol-thaljo.orglladex.phpleasrannouncement 313

70/177



From: Vatanavongs Ratanavaraha

Sent: Tuesday, June 11, 2019 3:32 PM

Toi d5640355@g.sut,ac.th

Subject; Fwd: Acceptance of manuscript 180101265,

---------- Forwarded message «---~--

From: SUTJournal <root@Ird-linux.sut.ac.th>
Date: Thu, 6 Jun 2019, 10:47

Sub)ect: Acceptance of manuscript 180101265,
To: <vatanavongs@g.sut.ac.th>

Dear Dr.RATANAVARAHA,

I am pleased to Inform you that your article entitied 'Mode Cholce Models for Agrieultural Products by
Frelght Rail Trahsport In the Northeast of Thalland' has been aceepted for publication In Suranaree
Journa) of Sclence and Technology (SIST). The galley proof will ba later sent to you for the final
corrections.

Thank you for publishing with SJST.

Sincerely,

Rattlkorn Yimnlrun, Ph.D.
Professor

Editor In Chiaf

This letter was generated automatlcally from S)ST editarlal offlce,
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Natthana Pongsena, Prakaldoy Ditsayabut, Nittaya Kerdprasop, and Kittisak Kerdprasop,

(2020) "Deep Learning for Financial Time-Serles Data Analytics: An Image Processing

Based Approach," International Joumnal of Machine Learning and Computing vol. 10,

no. 1, pp. 51-56
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Major
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Institute

Scholarship

Advisor
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Comprehensive Examination

Publication :

Academic year 1/2562

Master Degree Date 15 @farAu 2562

GPA 3.82 No. 51 Credits
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Mr. Hiroyuki Wakui
Japan

M5710294
Microbiology
Preclinic

Institute of Science

Assistant Professor Dr.Nawarat Nantapong

BIODIVERSITY OF CYANOBACTERIA FROM PRE- TREATED AND
POST-TREATED WATER RESOURCES IN SURANAREE UNIVERSITY OF
TECHNOLOGY
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Acceptance of manuscript 180601338.

, SUTJournal <'root@ird- A., 03 .a., 2020 05:33 ndavey
N ; ;
linux.sut.ac.th'>
Midas
sk Acceptance of manuscript 180601338.
flo : pongpan w

<'pongpan.w@dmsc.mail.go.th'>
Dear Mr.Watcharawichanan.

I am pleased to inform you that your article entitled 'FOURIER
TRANSFORM INFRARED SPECTROSCOPY FOR RAPID DETECTION OF BACTERIAL
SPOILAGE IN MILK' has been accepted for publication in Suranaree
Journal of Science and Technology (SJST). The galley proof will be
later sent to you for the final corrections.

Thank you for publishing with SJST.

Sincerely,

Rattikorn Yimnirun, Ph.D.
Professor

Editor in Chief

--------------------------------

This letter was generated automatically from SJIST editorial office.
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3 B5970339 wwdvdng A 177 3.57 3.55 21 quaviug 2563
4  B5970360 WNANMNUANT YUNBU 17 3.69 3.67 21 qnmﬁun’ 2563
5 B5972036 unamAIN yujades 177 3.59 3,68 21 AUATRUS 2563
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s"l' qould  wdemsay  wdemeivien

1 B5970063 w1ewuin Udanana 178 3.49 3.61 21 nuAWUS 2563

2 B5970186 UNAMYYIIU Tuyuna 177 3.32 3.29 21 uATWUS 2563

. B5970551 unamywil wugaiu 178 3.26 3.50 21 uAUS 2563

4 B5970704 wwenaly ASMuYna 177 3.30 3.42 21 uATAUS 2563

5 B5972074 unamwgwws Goulw 178 3.39 3.64 21 nuAWuS 2563
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1 85674206 wiwamde Adnngy 177 2.36 2.11 21 nuaus 2563
2 B5771608 wwanidesimi gillewnd 197 202 - 2.05 20 HiunAn 2563
3 B5850235 unamgo dl Sunded 177 2.59 2.44 21 QUAWUS 2563
4 85870493 uwamiensal AvidWan] 181 2.36 2.41 21 nuaug 2563
5  B5871872 unamnalyd vialw 180 2.12 2.06 21 puARug 2563
6  BS5S871957 uNAMAUG nABUNANS 177 2,28 2.35 21 UATWUS 2563
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353 3.57 4 flunp 2563
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3.52 3.81 4 SlurmAu 2563
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v ol wl o
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25 B5823390 u’mamﬁ'gua Y8naN 186 2:21 2.52 2 §iunpu 2563
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1 B5917372 wwamnuniiveg] yym 192 3.43 3.51 2 flnpu 2563
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1 B5905607 wwiuiinan aalam 187 2.94 3.30 2 $luAu 2563
2 B5906376 WWATIUNG UR25908 187 2.89 3,39 2 §lumu 2563
3 B5915675 wwmuywiA wyeen 187 2.63 2.84 2 Ay 2563
4 B5917310 unaninn A9 187 3.06 3.13 2 flupu 2563
5  B5917341 wuwaninu) Wua 187 3.07 3.39 2 fuew 2563
6  B5927838 wwAdEws 291iins 188 2.50 2.89 2 fuay 2563
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1 B5606337 wawQINI 2950dall 187 2.08 2.11 21 nuAWuS 2563
2 B5610532 weamyminmi sfun 183 2.24 2.58 21 nuaniug 2563
3 B5706570 wnamdiving wawlwi 180 2.40 2.50 2 flwau 2563
4 B5709311 wwAMPUM uigwisel 181 2.33 2.40 21 NuMWIG 2563
5  B5714957 wwediin noduiiioy 180 2.12 2.23 21 nuAUS 2563
6  BS5801107 WNAMMMAMN rovqua 181 2.27 2.24 21 QUG 2563
7 B5805891 wwamumy udismi 184 2.28 2.55 21 nuARUS 2563
8  B5810093 wnNaMUWITIN Mmutiy 183 2.72 2.99 2 fhnpau 2563
9 BS5813636 wwalgiani e 181 218 2.34 21 nuAWus 2563
10 B5822898 wwamSyws uadlan 181 2.52 2,57 2 flumn 2563
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gould

189
188
188
188
188
188
190
188
188
190
189
188
188
188
189
189
189
188
189
188
190
188
190
188
189
190
189
191
189
188
189
191
190
191

5127

lﬂ.ﬁ‘ﬂﬂst‘lﬂ
2.5
3.01
3.06
3.20
312
3.08
2.89
2.57
291
2.63
2,74
2.78
2,61
2.49
3.13
3.22
2.32
2.90
2.99
2.75
2,60
2.66
243
3.19
2.37
234
2.98
2.96
3,03
2.98
2.64
3.19
2.58
2,66

wdssredvaen
2,77
3,10
3.15
3.20
523
3.35
2,70
245
292
2.61
2.98
2.72
2,61
2.51
L 2
3.21
2.25
2.96
3.06
2.46
2.48
2.86
218
3.04
2.28
2.21
2.74
287
2.92
2.89
2,64
3217
2.36
2.19

3 funau 2563
3 flunAu 2563
19 flunaw 2563
3 flunAu 2563
3 flunAu 2563
3 fiunAy 2563
19 flurAy 2563
19 funpu 2563
3 w1 2563
19 fluvau 2563
19 fiunAu 2563
3 fiuan 2563
3 flu1An 2563
3 flunmu 2563
3 flumu 2563
19 flurmu 2563
3 fluAu 2563
3 fluny 2563
3 flunu 2563
3 fuay 2563
3 flunAy 2563
3 fluAu 2563
3 flunau 2563
3 flunpy 2563
19 flumy 2563
19 flurAu 2563
3 flurpu 2563
19 dhunas 2563
19 flunAy 2563
3 fluen 2563
3 flurAu 2563
3 flunAy 2563
3 flurAw 2563

19 flunmy 2563
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YSyyraanssuamanstudin (Gaanssuvudanazladafind) usidoududu 2

o v a o W ' - o w
a1eun Laeseinda 3o - dna wiqEin uANTEAUATILY WANTSAUATILIY
o - -l a
aould  wApdvay  wAvTIEIYVNEN
4 B5923090 uNa@a NI Uszawna 188 3.31 3.22

Uiygyridanssumaniinudin (aanssuvuduasladafing)

f1ouil nvlszdnia #e - dna i winszAuAzuLY wiusEAuAsUY
gould  efwaran  wAvsvivien
1 B5804382 wwinienlng ngdnd 190 2.30 203
2 B5810055 wIBLAGU UTTRIMING 189 2.46 227
3 B5824335 wweidy daume 188 2.53 2.64
4  B5900213 unaMIMNITY (3R 189 2.86 2.69
5  B5900541 wwamMEMmA  Auguilu 190 2.27 243
6  B5900718 wwamstiuag Wan 188 2.59 2.48
7 B5901210 wwanmgdan a@ude 190 2.71 2.69
8  B5901296 wwanuudua lansles 188 3.03 3.18
9 B5901548 wwemgaiml uiude 189 244 2.39
10 B5901692 wweniy uadl 188 2.98 2.53
11 B5901920 wwanmlwdu (s 188 2.40 2.30
12 B5902101 wwanlyfien yewu 188 3.10 3.08
13 B5902217 wwWaeden B 189 2.89 2.59
14 B5902293 WNEALUA §NUNIAT 188 239 2.22
15  B5902330 wwdulanl (R3nyaY 190 2.42 2.14
16 B5902354 Weuwiay] AR 188 279 2.81
17 B5902545 wwwddy viyinidng 188 3.03 3.21
18 B5902903 wwarunadil wiwdios 189 3,01 2.84
19 B5903672 WwyQa1Is INWUWYS 188 2.37 257
20 B5905348 wwamuniuni v 188 2.36 2.16
21 B5905379 wiewide aduuia 190 238 2.08
22 B5905591 uwamyItim Urazga 190 2,95 3.04
23 B5905751 uwansyydnual smjades 188 3,10 3.27
24 B5906000 wwaYisen Iavdad 188 2.88 297
25  B5907434 wwymens NunUseiil 188 3.02 3.16
26 B5908639 ul@mnuAdnual gudan 191 298 2.93
27 B5909162 unaMANANE YAM 189 2.99 2.82
28 B5909346 undMuVWS g 189 292 2,74
29 B5909681 wwanuUfjunsal Aunana 190 3.22 3.12
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w o
FudniansAne viduivie

3 $iuAu 2563

- o
diFamsine  vansvg

21 nuAaiug 2563
21 nuAMWUG 2563
3 flunAn 2563
19 funw 2563
19 fluran 2563
3 fluaw 2563
3 flunAy 2563
3 e 2563
3 w2563
3 fiunmu 2563
3 flu1Ay 2563
3 JiuAy 2563
3 3hunAN 2563
3 flurmn 2563
3 fluAy 2563
19 flunpu 2563
19 flurpw 2563
3 FiunAu 2563
3 flurAu 2563
3 $iuAn 2563
3 fiunA 2563
19 fiunAu 2563
3 $iumu 2563
3 Slunau 2563
3 §lunAY 2563
3 fiunmn 2563
3 flurpn 2563
19 flunAu 2563

3 fiuAu 2563
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Yigyrimanssuenansindin (Inanssunsuiamed) iiesituusudu 1
diuit inwUszdnda fo - ann wiaein uhnszuazuuy uiussauasiuy Audnianisiner winome

-t -l -
gould  wAvdzay  wAvTIwIvuen

1 B5906918 wwamdywla ¥y 185 3.65 3.72 3 w2563
2 B5917402 wnaneiwy Husismne 181 3.56 3.29 3 flunpy 2563
3 B5917501 wiwivined ines 180 3.62 3.75 3 fhunay 2563
4 B5922659 WNATWMVYINT  UBYUA 180 3.68 3.70 3 fhinay 2563
5 B5923151 wweddy fueyaainina 191 3.98 4.00 3 fluiau 2563

Viggridansauaaniiudn (Imnssuasuianed) esationdudv 2
o o . - o - -
d1Aui lagUsedndn o - e wiwha uinszAvaziug wirsvdvazuuy udaiansine wnemg

- a
aould  wivazan  wivmedven

1 B5915521 wenqua1 ynsen 180 3.30 3.51 3 funmu 2563
2 B5917273 wwglug dunign 180 3.37 3.60 3 flumu 2563
3 B5917525 wewouma unulwd 180 3.36 3.51 3 flure 2563
4  B5922635 wweiidy engu 184 3.26 3.35 19 fluau 2563
5  B5925506 wiwmadani lvudnws 183 3.30 3.26 3 fhunau 2563

Ui iranssudaasindin (inanssuaeuiuned)
drduil aevszdia i - ana widaefin udusyduasiuy uinszduasuuy  Judnfonisiner wanewg

dould  ofvssay  waAsswdvien

1 B5707294 wwalsy naney 181 237 2.01 21 uAWUS 2563
2 B5710041 unEURNTAUM HeUAY 187 223 2.03 21 nuAus 2563
3 B5716890 wwdudwind euvimnang 181 2.28 2.34 3 fluea 2563
4  B5808083 wiwalgg dunmiiu 181 2.28 2.29 21 nuAUS 2563
5 BS5810277 uwaind guinwu 181 213 2,06 3 furnu 2563
6  B5810901 unNmwUywNa e 182 2.13 221 3 fhnay 2563
7 B5814770 WWIUAWT WYY 185 2.20 215 21 nuAWug 2563
8  B5870479 wiwfiiwa dwia 195 2.33 2.46 21 WUt 2563
9  B5900442 wiwalgwa oslu 180 217 255 3 fiuau 2563
10 B5900909 uwamgilng arlasguiy 181 2.54 2.64 3 flunay 2563
11 B5900947 unamwsIngn Audles 181 2.32 232 3 fluay 2563
12 85901333 wwsssunn vy 180 2.52 244 3 flurmn 2563
13 B5902644 wwdsdnd msnsyds 181 245 2.49 3 fluau 2563
14 B5902989 WWAMNIYIUT NI 182 2.64 2.55 3 fhunau 2563
15  B5903184 wwambyymiui wilindidedn - 181 2.66 2.63 3 fhunmu 2563
16  B5903320 wnamwiln Sudund 180 237 2.23 3 flumn 2563
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Uyyridanssuaransindia (Iaanssunsuianes)
o ar o 0w d - v w v o o
Araud avdssdnag 9 - dNA wlaeiin uduszduaziuy udusziuazwuy JudiSanisine e

v <l e -
dould (DRI layIwIYNLNn

17 B5904105 wiwAn AN 182 2.85 3.06 3 funaw 2563
18 B5904846 wwdaTImy Faudnd 180 2.81 3.16 3 flunau 2563
19 B5906192 wweagns lelvu 180 2.98 3.02 3 fiunpu 2563
20 B5907137 wwdmswa @vsunags 182 2,60 2.64 3 flunan 2563
21 B5907533 wwamains dvdygn 181 2.36 2,52 19 fiuau 2563
22 B5907601 wwenaly 91gRAINAN 180 3.06 3.04 3 A 2563
23 B5907953 wwdswa d9gia 184 319 3.18 3 A 2563
24 B5909711 wiwusYivg @muu 182 2.70 2,90 3 flurAu 2563
25  B5909964 uNAMAAM weunIvinn 181 2.40 2.37 3 flunay 2563
26  B5910779 wieAuwgy AN 184 2.98 3.07 3 flunAw 2563
27 B5910991 WWAIWIANGNI WL 181 2.52 2.38 3 flunA 2563
28 B5911820 wieMauw Ueugasinl 181 235 233 3 fluran 2563
29 B5912681 wRAANS Wiy 182 252 2.61 21 nuaniug 2563
30 B5914814 unamvivign Ay 180 3.11 2.86 3 fhinay 2563
31 B5915989 wwmms dudy 180 2,40 2.54 3 fluan 2563
32 B5916153 WIWNYT UGAUS 182 3.17 3,65 3 fiumu 2563
33 85916207 wiwwwydiadng  game 186 3.04 3.02 3 fiuAy 2563
30 85917389 wwamalgiuy vanves 182 3.15 2.86 3 flunAu 2563
35 B5917419 wwammasslwsiu Inwiwsusw 181 3.00 2.83 3 flunAw 2563
36 85917471 wwveniui daen 190 3.24 3.26 21 nuAWus 2563
37 B5919567 wiweegws iguia 180 236 241 3 flunAy 2563
38 B5920914 wunBAT  smvin 183 291 315 3 flurnu 2563
39 B5921263 wwdeianl delEes 194 3.08 3.07 3 flurpn 2563
40  B5921454 wwUTWR] YN 181 291 313 3 fhunAu 2563
41 BS5921713 wwalging i 184 2.58 2.60 3 §lups 2563
42 B5922406 wwnqel Fuid 180 239 2.09 3 fhpy 2563
43  B5922482 wevindn 93 192 3.23 3.38 3 flunaw 2563
44  B5924585 uwanagnynl dnyms 180 247 2.49 3 flumn 2563
45  B5924806 wiwwngde wunedy 181 2.48 2.49 3 fuaw 2563
46 B5925650 uwUdIWa ﬁuﬂsztaﬁg 181 2.61 2.43 3 fluny 2563
47 B5926329 wwwvewa Jumi 180 2.98 2.89 3 iunAn 2563
a8 B5927661 wwiumdl ilawum 181 2.83 27 3 flupn 2563
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Uy inanssudransindin (Frangsaail)
o w ot o a - - v ar ar ar i
A1nuil tavdszdnda Yo - dna wlawin uwinsEAuazuug uduszduazuuu  Audnianisine vanewme)

=l l a
gould wAwdzan  wAvswIven

1 B5526161 wwanuwslva yinlasny 195 2.21 2.19 21 nuAuS 2563
2 B5800049 wiedineen  dpTwalud 192 3.06 235 19 A 2563
3 B5824663 wiwiwINT AMN 197 2.76 2.26 21 NUAUG 2563
4 B5825790 wwamuaAMTIN wselau 192 2.82 2.46 19 fiuau 2563

- LT ] - d A - e at al
Yiyrisanssuaiaasindia (Faanssuniena) ifesitisududu 1

° =l o w e w v a ol
@dun Lauizdnda ¥ - ana ylefin uinsvduasm wiissdusswu Suduianiafine wanomg

- - a
dould  efvdren  wAwswAven

1 B5900824 wwients nsdauiug 189 3.1 3.72 3wy 2563
2 B5917792 wwsivw Ayl 187 3.60 3.77 3 flunau 2563
3 B5917839 wiwmawsd  Anszns 187 3,66 3,57 3 fluau 2563
4 B5920730 wwaind Aguoed 189 3.60 .77 3 il 2563
5  B5922697 wwiuns Whaselay 187 3.96 3.91 3 fiuru 2563

Gygnimnssuamansiudia Geanssueiena) iusadensudu 2

(7

dduil nuaznda o - ana wiaein uduszduasiuy ufnssduazuun Tudniantsine vaasivg
gould  whveway  wAvTeivaen
1 B5900091 WNAMWAAN UNT 193 3.26 3.08 3 ilupn 2563
2 B5904617 wiwdvitWanl wadbua 188 3.27 3.31 3 fluAy 2563
3 B5909513 wwsuwa  lueruy 187 3.47 3.50 3 fium 2563
4 B5917761 wIBwNINT YU 196 3.26 3.16 3 fwpu 2563
5 B5917884 wiwuuvng  Anidayd 187 3.49 3.22 3 fuAu 2563
6  B5920969 wwniguidy lanen 187 3.28 3.29 3 fhnnpu 2563
7 B5923236 wwand Bweve 188 3.37 2.94 3 flunp 2563

Yuyndranssudanstudia Gaanssuedona)

AUl tavUszdnda o - fna wiefin udnszAuaziul wdusziuazuug  duduianisfine vueme
aould  wfvaven  wdssedvien
1 B5805280 wiwwyian] Bued 187 2.43 2.40 3 fhunpal 2563
2 BSBIST60 UNEWWININ UMTHA 189 218 2.14 21 nuaiug 2563
3 B5815999 wtndlvna anni 187 2,33 2.34 3 flunpu 2563
4 B5816217 WIEWINT WANDY 189 2.01 2.38 3 flunan 2563
5 B5900497 wiwaduve gnedlve 189 293 2.88 3 fiups 2563
6 B5900862 WNAIVLM UIasRY ' 188 297 2.61 3 fluay 2563
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Ui asansaudndnsuuain (IAINTsuAI0INa)
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d19UN 1avdizann 9 - dna wiavia uiuszAuazuuy uiusyduasiuy  Auduiansing vaneme

= < -
dould  wfvavan  wavsedvaen

7 B5901104 Wby UMM 189 2.79 2.64 3 flunAu 2563
8  B5901203 wNAMDITE  Juauiniyyd 188 2.82 2.50 3 flunau 2563
9 B5901777 wwdAndnsal wANM 189 2.94 292 3 flunau 2563
10 B5902262 WwyaaUR §ITINNA 187 275 257 - 3 il 2563
11 85902651 wwAMNABA AWARA 190 2.66 2.14 3 fiunAu 2563
12 B5902675 Wwalgwy unming 188 3,15 3.00 3 fluau 2563
13 B5903740 wwdia wind 188 2.71 2.51 3 furpy 2563
14 B5903948 wiwayianl wilan 188 274 239 3 fiunAu 2563
'5 B5904402 WIEWIANT GULAT 193 3.13 3.10 3 $iunAw 2563
16  B5904662 wwsMNT \asy 188 3.03 2.61 3 fiupn 2563
17 B5904761 wwRawdnd rhnme 188 2.95 292 3 funAu 2563
18 B5904952 wiewidady  unmah 190 3.14 3,11 3 flurmn 2563
19 B5905140 wwuswg fin 187 3.00 2.80 3 flunAy 2563
20  B5905232 wwAnnT el 192 2.84 295 3 flunau 2563
21 85905423 wiwfeeudt Iannynd 189 3.18 339 3 fiunAw 2563
22 B5905683 wwaadan! yvnvesw 187 2.80 261 3 fiunAu 2563
23 B5907298 unNanmeAnyn Way 192 3.24 3.04 3 flunAn 2563
24 B5907656 una@MIAl  AIIIY 191 254 2.02 3 flurmAn 2563
25  B5907854 g  inwayYy 189 2.66 276 3 ftune 2563
26 BS5907908 wLAIAY  iwyine 193 2.96 2.99 3 flurAu 2563
27 B5907960 WEMQINGg ATWYI 193 2.74 2.81 3 funAu 2563
28 B5908226 weislua Tign 189 3.04 2.85 3 slunpn 2563
29 B5909315 wwriwa [idudAnd 187 2.65 2.58 3 fluen 2563
30  B5909742 wedusna ATRIdM 187 2.79 2.88 3 flunau 2563
31 B5910564 weilwus eeunivinn 193 2.86 236 3 fiunen 2563
32 B5911035 wWefisanddd Augus 189 2.37 217 3 A 2563
33 B5911684 weqiiuv wslve 188 277 261 3 §lurpn 2563
34 85911912 WIWNAGT LAIANYYT 188 2.86 2.45 3 flunAu 2563
35 B5912094 wwIT@ v 187 2.79 2.69 3 fhunau 2563
36 B5912490 WNEVIDIWA  GVIBUTIN 187 297 2.89 3 fluma 2563
37 B5912568 ANUAWGISI0I LA 187 281 2.68 3 fiunpy 2563
38 B5914548 wwanesgydl d@numn 188 2,65 2.32 3 fium 2563
39 B5916139 wwanaisga) Wivuldu 187 3.21 2.86 3 flurAu 2563
G0 B5916375 wwwaudiags game 188 264 2.38 3 A 2563
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YiggraranssuanansUudia (Iaanssuniona)

d1dufl auUsyda ﬂ-ﬂqa
aould  indvavan  wAvnwivuen
41 B5917730 wwiwiva veaves 189 2.57 2.68
42 B5917754 wwidiund i 188 2,51 2.14
43 85917785 wwiudy Uinw 188 2.73 2.53
44 B5917815 wwgniwed yyermens 187 2.95 2.72
45  B5917846 wwinAsy grsinuimi 188 2.89 262
46 B5917860 uwivowsd MEdIIIM 188 2.80 2.4
47 BS5917907 wiewiAwug dnnd 187 3.03 2.61
48  B5917914 wiwwvivg Alsad 188 2.42 2.53
49  B5917976 wiwatum annsElvn 187 252 2,01
50  B5919857 wwanSynms udu 190 317 2.78
51 B5921287 wiwsurani wigand 187 2.73 2.40
52 B5924493 wwuimo  nemrdan 187 3.02 291
53 B5925155 wwrsw quiives 187 3.14 2.87
50 B5925346 uwanigAnIuA  wanuis 188 2.87 264
55  B5925483 wnediwanl Smuinys 188 2.59 222
56  B5925889 wwsIMS Huuu 187 2.97 2,57
57 B5927418 wwWamgvdm1 wawidn 187 2.77 2.81

Yigedaanssudansiudn (Aranssuenueud) osatendudu 1

o & = 8w . a [ a
#1909 1auUsednda io - ana wiaia wANsEAUAILY uAuTEAUATILY
= -
aould  wlvdzay  wdvnedven
1 B5922994 weamss NIy 194 3.80 3.80

Viyeurisanssusansundin (Aaanssugueud) ifesatdeududu 2

o v o o a - a v W
419U 1ardsER6a o - dna wdanfin uiuTEAuAzIUY uRuTERUAZILY
v - '
aould wAvasay  wasyedvuen
1 B5925629 wwamwasulwdu $nossu 195 3.30 3,13

Yiyeyriasanssudanitndin (Inanssueiusud)

10Ul wauvszdain do - ana wiaeiin LANITAUAZIIL UANTEAUATILY
aouldl  fwazan  wdeseivien
1 B5516698 Wi INT Indwaw 195 2.11 2,08
2 B5532872 wiwunAsw§ ugde 195 2.11 2.15
3 B5618071 uwnamwibwun wisil naeal 198 2.57 243
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3 JlunAu 2563
3 fiunay 2563
3 A 2563
3 JiunA 2563
3 flunAu 2563
3 §iuAu 2563
3 FuAs 2563
3 dhuneu 2563
3 slurAu 2563
3 fluAy 2563
3 fiuAu 2563
3 §iurAu 2563
3 flunAu 2563
3 §iunAu 2563
3 flunAu 2563
3 fuAw 2563

3 filuAN 2563

JudnIanasdnw

3 fluau 2563

uduianasine

3 funnu 2563

uduFansdne

21 nuwus 2563

3 $iuA 2563

3 funAu 2563

wilagin uinsEduazuuYg uwrszivazuuy Sudniamsing vineme

vanygg

Wangwn

nmnswmg
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Viggyrisanssuaanstudio (Gransaemsud)
o o - o w a | & o o o o
aiuit tavlszdada @ - §nA wiawin uduszduasuuy udussduazuuy  uduionisinen wanove

-l -l -
gould  wAvavan  wasswiven

4 B5700189 wiemidnd enn 195 2.16 241 21 nuanug 2563
5 B5708239 wwdninsd 4)il 195 2.18 2.12 21 nuAWS 2563
6  B5710379 wiwvindni vipesndy 196 211 2,03 3 fiueu 2563
7 B5711208 wiwnmed duiuswed 197 2.16 2.06 21 nuAUS 2563
8  B5719006 WWANQY WL 196 2,08 2.04 3 fiumn 2563
9 B5724291 wwswnimi Insefide 200 222 2.16 3 flunAu 2563
10  B5803897 WWAINUAITIN ANAIT 196 2.24 2.04 21 nua g 2563
11 B5806102 wWwouin Tougu 197 2.33 2.52 3 fhinpu 2563
'z B5807192 wnanafa Insana 195 256 2.54 3w 2563
13 B5807703 wwgiv1 heydivs 195 239 2.40 3 flunAu 2563
14 B5820948 wwAigA uUNauyInl 198 2.46 2,61 3 flunAu 2563
15 85823888 wwAvivg ygla 200 2.86 2.83 3 fiunmn 2563
16  B5826322 wwseanl wurinnwn 198 2.53 2.36 3 i 2563
17 B5900534 wwiin fa1nA 195 2.55 2.52 3 fluipn 2563
18 85908400 unaMWINQYI  UauNiluy 195 2.59 253 3 fiumu 2563
19  B5908547 wieiATwglua dundy 194 3.12 324 3 flumn 2563
20  B5910458 unamligm winiliay 194 2.84 3.16 3 flunAu 2563
21 B5912827 wwdvdnd iawaiin 196 2.17 3,05 3 ilunan 2563
22 B5925933 wiwAnnT  ulunie 194 2.69 2.60 3wy 2563
23 B5928309 wwWin fAn 198 2.51 2.36 3 flunay 2563

Vigyrisanssusansdndin Gaansaueinaei) iesitoadudu 1

diul neszdada o - ana wlaefin uduseduavuuy wiussduasuuy Sududonsdnen o
dould  ioflbazan  WwABTIWAYIEN

1 B5901708 WW#MAIMNT 019MYY 196 3.63 3.38 3 funAy 2563

2 B5920327 wwnAIn  Junulseys 193 3.59 3.06 3 fluan 2563

3 B5923014 WILVANT (MAIAUA 195 3.61 3.26 3 {2563

4 B5923021 wweuTia Wesysia 193 3.60 3.61 3 flunaa 2563

5 B5923038 WNEIWUATAAM ATQUIuAT 192 3.61 3.61 3 flunmy 2563

6  B5923335 w0 BNV 192 3.93 3.95 3 §luimu 2563
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YiggyniaanssusansUnudia (Gaanssueinidei) inesiiloududu 2
dduil 1avdszdadia ¥ - dna wiaefin ufussduazuu udusyduasiug Audndoniifine weneme

ol - -
gould  efvavdan  wavswdven

1 B5902316 wwanrniin lvansde 193 3.41 3.35 3 §iuAn 2563
2 B5912193 wndiladnwal 350z 192 3,39 3.37 3 flunmy 2563
3 B5924448 wnaMEIRA1 aussdes 192 3.31 3,01 3 fluau 2563
4 B5925599 wweywid Wdeu 193 3.26 2.84 3 flunpn 2563

Yiggrisanssuaaasiudn (Geaansaueiniseiu)

dduil sz #o - ana wiawin uinssAuazwiy udissduazuen Audidamsine wiemg
gould  wodvevay  wAvswdvien
1 B5811298 wwUie Fufinina 199 2.60 234 21 nua s 2563
2 B5821426 wwanngae  Ainstygye 196 2.67 2.49 3 fiunAu 2563
3 B5821464 wwavIyANU Auss 197 219 2.06 21 nuawug 2563
4 B5901081 wiwayianl Wubiaiey 192 2,63 2,37 3 fiunmu 2563
5 85901814 wNaINM  WUsuaTs 196 2.89 299 3 funaw 2563
6  B5904549 uwaMINgAM  Yilile 192 3.02 2.98 3 flueu 2563
7 B5906727 wiwdun oRd 193 3,10 3.00 3 flunpn 2563
8  B5906772 wwamisiuvun  Jundla 197 2.58 270 3 fhunmn 2563
9 B5907205 wwanmuuwimgw gasiuldd 194 3.24 3.04 3 funan 2563
10 B5907465 wiwdnsnqual seuwsd 195 3,06 2.84 3 flunmn 2563
11 B5907557 wnan3edas aulanmna 193 2.80 2.54 3 flunnu 2563
12 B5907649 wwilsAuni lned 194 2.60 2.22 3 fuax 2563
13 B5908295 wwanAilandnwel §AvAs 193 297 2.73 3 flumn 2563
14 85908318 ARy Wedw 193 2.64 2,56 3 flurau 2563
15  B5910502 Wwgwis YUy 193 2.87 2.95 3 flunau 2563
16  B5910700 wwamoiwual Jysesnawus 192 2.86 3.05 3 flwpn 2563
17 B5910809 wiwdeiand nevnwe 193 2,38 202 3 flunmy 2563
18  B5910878 wnandfityy iy 192 2.67 2.81 3 flunpu 2563
19 B5911653 wnavideuun Qi 193 2.77 2.72 3 flunan 2563
20  B5911875 wnamnadaasal wisuady 193 2.63 2.20 3 fiunps 2563
21 B5912384 wwamndyguid njlvagitad 192 2.98 2.68 3 e 2563
22 B5915262 unaMwiNg Nowin 193 2.72 2.59 3 flunpu 2563
23 B5915859 wweyiani Wmes 195 2.78 2.95 3 funAu 2563
24 B5916054 WBFMNT 0175WA 199 291 2.78 3 flwmn 2563
25  B5917662 wwanslua duth 192 3.19 337 3 fuen 2563
26 B5919932 WwINNT AWM 192 258 2.88 3 flunpn 2563
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Yiygidnssumransidin (Iranssuanifenn)
o w o o ar Vo & s w
Anui taeUsednna i - ana wiefin whissiuasiu udnszivanuu Audrdanisine mnsvg

= - a
dould  wAvdvay  wAvswITien

27 B5921416 wwanMalvws aos 193 2.59 2.61 3 flunan 2563
28 B5921799 uw@UTENMA e 194 2.73 2.65 3 flunau 2563
29 B5921812 wWAMINTUMEIAT  WaAuEINA 195 3.09 3.17 3 flunew 2563
30 85921829 wwiwvannial Aulnn 196 3,01 2.92 3 funau 2563
31 B5922031 wwdniius A 192 2.90 2.83 3 flunAy 2563
32 B5922758 wwamguaini uauannsn 194 2.54 2.45 3 fuAy 2563
33 B5924202 wwiidugns meuM 192 2.96 2.70 3 fiunAn 2563
3¢ B5924424 wwEiUA oEuIINYT 193 3.02 3.05 3 fiuAn 2563
B 85926053 wwalgma §aznd 198 3.09 3.02 3 flunAn 2563

Yygyridanssudransundia (GranTsunesiiin)
o w o s w Vo o w a
aiun avdssindn #o - ana wiawin winszduasiuy wiuszauasuuy  Auduiansdnen vusmg

- - Py
gould  wAvdvan  WwHvswivuen

1 B5502899 wwouva wadnd 193 2,06 211 3 fumn 2563
2 B5803606 wwoiviy dadss 188 2.19 212 3 flunAu 2563
3 B5804771 wwanunil {Sna 186 236 2.38 21 nuUAMUS 2563
4 B5805761 wWWaMMWIAN1 weUgiy 185 2.13 2.21 3 fumn 2563
5 B5808687 wiwuwimi wiguen 187 2.26 2.39 3 flurAu 2563
6  B5901616 WNANMFUN VDA 193 2.99 2.84 3 dlunAu 2563
7 B5918676 wwanuilal neswdsu 187 3.02 287 21 nuAUS 2563
8  B5922239 unamladm1 wines 185 3.01 2.96 21 nuNWS 2563
9 B5922383 uwanRuy M wiedimuwd 185 2.79 2,66 21 nUAAUS 2563
10 B5927937 wwanadil Gedund 185 2.15 2.16 3 flunau 2563
11 B5928194 wwWaANUNWYN gvidUsen 195 2.11 2.16 3 A 2563

Yiggyrieanssumanidudin (Gransminiauuia) Wesidousudu 1
L o e 4 [l o ar ot al
d1duil wauszdndia U - ana wiaefn ufuszAuasiuy uinssivazuuy  Auduianisine v

o = = a
aoula Llaagasay \aagIwIvIen

1 B5918126 wweidvd viavu 191 3.73 3.78 3 fiuas 2563
2 B5918294 WWAINUNITIU VIYNBI 191 3.87 4,00 3 flunAu 2563
3 B5922420 wwolgna guuiimi 188 3.70 377 3 fhnAw 2563
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Yiggrimnssuamanstudin (Gainssulnsauuian) iieshdeududy 2
Uil 1avUszdnin fo - ana e whuszauaziug ufnszivasuuy fuduianisinen vanewe
aould  wReezen  wAvswdvuen
1 B5904853 weiwuuy guInsy 194 3a7 3.34 3 fluneu 2563
2 B5915415 uwanhi dunan 187 3.45 344 3 fiuAu 2563
3 B5918133 wwaaillen Aiusuialy 192 3.43 3.25 3 fiunAu 2563
4 B5919437 uwamUdn1 AN 192 3.30 3.55 3 flunen 2563
5 B5920976 wnamusiaas vynane 190 335 3.33 3 fiuAn 2563

Ygandmnssudasindn (Grinssulniauuiag)
o o o o ar = ] a al o s "
a1aufl aulszdnng Yo - dna vasfia uinszduazuul winszauasiuy  duduienisfing waneme

I = ot a
ﬂ'PJU‘lﬂ [ EGEGEY lRayIYIUION

1 B5800063 unaMUIURYY Wiuniuen 193 3.23 291 3 flunau 2563
2 B5812325 wiwnmayautani efavan 189 2.61 2.26 3 fiumu 2563
3 B5815579 wiwsungym aAdRIUUN 188 3.06 2.51 3 flu1Ay 2563
4  BS5815586 wHEUZA \MADIERN 187 2.79 2.39 3 Ay 2563
5  B5816590 undMAEl wowladns 188 214 2.18 21 nuAuS 2563
6  B5816743 wwiTesdad Yanedu 188 2.42 2.42 3 fluAn 2563
7 B5900251 wwnAin wdna 191 281 294 3 fiupu 2563
8  B5900435 wwanRns lugnan 187 2.27 2.05 3 flunAu 2563
9 85901067 u@MVIN gimium 190 261 2.70 3 flunpy 2563
10 B5901685 wwamigfivvy Tadh 188 2.47 2.45 3 fluAy 2563
11 B5903092 wiwAimun ygyna 190 2.82 2.84 3 fhnpw 2563
12 B5903696 unanuRsgr Weauen 193 2.45 2.51 3 fuAw 2563
13 B5904877 wwwswe Sndunauvay 191 3.00 3.42 3 fiumu 2563
14 B5905973 wwwiua deulsvay 190 2.70 2.85 3 flunAw 2563
15 B5906437 wwamgwssw i 189 243 2.66 3 flunpAn 2563
16  B5907830 wwlumedusd Audading 190 2.24 2.28 3 flunau 2563
17 B5908141 uwamiiyaudnn saulvy 190 2.85 2.59 3 fiuAu 2563
18  B5909100 w1 @™@3ns wadls 187 2.55 2.49 3 fluneu 2563
19 B5909476 uwWaLIEN Buany 192 2.59 2.72 3 fiunpu 2563
20 B5910342 wisnuawa HUrnwe 188 2.41 2.53 3 fluAw 2563
21 B5911899 wiwAnouN WiNd 191 2.61 297 3 fiunmn 2563
22 B5912858 WEWIAST UYATIA 189 2.73 2.64 3 flunAn 2563
23 B5913374 wwdas Wariad 188 2.61 3,00 3 flunAy 2563
24 B5913459 UNANIITINTIM AzuTud 188 2.29 2.38 3 flunAu 2563
25  B5913558 UNAMAIWITM NIAIUAT 188 235 2.48 3 flunAw 2563
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Yyynimanssuaansiuda (iaanssuininuunas)
o w oo o w el ) - o v - o o
aiunt Iavdsednda ¥o - dna wiqeia uiusTAuaTuuYg winssduazuuy  uduianisfnen wineme

o a
dould  wAvEdy  wasswdvien

26 B5914036 uwwaninaiuni wiiain 187 2,51 2,52 3 flupy 2563
27 B5914128 unamugA Inulssiaiy 187 2.54 2.63 3 finau 2563
28 B5914210 wwamdugmiiu Thua 187 2.40 2.0 3 flurnn 2563
29 B5915118 wwaEams Heguily 191 2.80 331 3 flunAy 2563
30 B5915224 wiwiszianl nada 190 2.78 2,78 3 {lunAy 2563
31 B5915651 wwWamviv1 g 187 2.40 2.34 3 flunay 2563
32 B5915910 wwamgAduy waund 189 2.78 3.03 3 flupu 2563
33 B5916672 wwadiu Indesduiod 193 2,92 3,07 3 flunpy 2563
K 85918102 wwqaii Awaei 187 3.03 3.27 3 fivan 2563
35  B5918140 uNN@NIBTMYY A1ADA 191 2.90 2.72 3 flunnw 2563
36 B5918249 wnaMwAMIIN Taan 188 2.58 2.44 3 funmy 2563
37 B5918355 wieUiugn ArIENY 187 251 2,35 3 §lunAn 2563
38 B5918652 uNAMBAYY) MUBNITIUE 190 284 312 3 flunpy 2563
39 B5921164 wWwwwING Juwieu 191 2.79 3.47 3 flunAy 2563
40  B5921577 wiwasIWds @suinugn 190 2.88 2,74 3 flueu 2563
41 B5924158 wNAMMAM nvsdou 193 2.45 2,67 3 flunmy 2563
42 B5924318 wwibinY SIFITINM 192 2.67 257 3 fiunan 2563
43 B5925094 wNAMAIUTENT waduwi 192 2.21 235 3 flunaw 2563
a6 B5925674 wewidnd gila 190 2.69 257 3 flunan 2563
45 85927289 wwanivnsal gasssei 187 2.27 2.65 3 fups 2563

Vignidanssueansdudin (Gaanssuwedued)
d1duil tavdszdin o - ana wilaein uwhussduaziuy ufussivasuuy  Judiiansine v

=l - -
gould  whpasay  wassedven

1 B5606573 unamwisimi anigua 193 2.15 2.13 19 fiunau 2563
2 B5614172 unamdimTI dulsa 191 2.04 2.03 21 nunus 2563
3 BS617265 WHWYY NN 191 2.16 234 21 quaius 2563
4 B5710454 WN@VINUATUN Woanizdn 194 2.08 2.18 4 iluau 2563
5 B5717293 uwamngae gimdvd 191 213 232 3 §luAn 2563
6  B5801695 wwanwilan Tives 191 2.01 2.22 3 fiunau 2563
7 B5802944 wewiuwa Ay 191 2.45 2.54 4 fiunpu 2563
8  B5803293 UNAMFAMN WAWATMS 191 214 2.07 19 fluAn 2563
9 85803316 wwUsedvddy wihi 191 2.36 2.53 4 fhunea 2563
10 B5804047 wwdawsial QuINTIRd 190 252 2.86 4 fhunp 2563
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Vi ifnssuaransingia (Jaanssuwedues)
duil 1avdszdnda o - ana wiwhia uiuszduazuy udussduazuiy  Auduianisiinen vunewg
gould  wheazay  wdsswivien
11 B5817030 WNaMLdAT WaNd 191 246 2.6 19 flurAu 2563
12 85827503 wwidug nowwd 191 207 2.13 3 flunAu 2563

Yigeyridanssusranstndin (Ieanasulniln) ifesideududu 1
o w o o w d - o v o v o
#19uf tlavdszinda 2 - dna it udussduazuug winssiuazuuy  Judinisine mneme

L3 d -
dould WALASHY mﬁﬂ‘ﬂmmmn

1 B5907359 wwemadrns Undiawani 191 3.64 3.45 21 UG 2563
2 B5910397 ww¥ain Udeansyivn 189 3.88 3.95 21 nuAUG 2563
3 B5918751 wnameimen Inlwyad 192 3.61 3.35 21 nuawug 2563
4 B5922260 wwanUszmewmys il 189 372 3.60 21 nuAWus 2563
5  B5922345 unaMeaial nuamile 190 3.75 3.45 21 nun g 2563
6  B5922802 WIWNBIVM NOUNITIU 191 3.86 3.60 21 nuAWUS 2563
7 B5924400 wienTive lnuzaad 190 3.61 3.40 21 uARUS 2563
8 85924509 wiwuumnsal e 189 3.95. 3.95 19 flurau 2563

Wigardanssuransiuda (Gaanssuiniy) desidousudu 2

diuil auszdida 3o - ana wlaeiin udnszduazuu ufuseduazuuy FuitdrFontsdnm
aould  wAvazaw  wAsTwedven

1 B5902637 wwedsuni Feuszresdn 189 341 3.10 19 fiunn 2563
2 B5903566 wnawlan Bud 190 3,35 3.20 19 fluAu 2563
3 B5905201 wnOAWY dNTNANSY 189 332 2.90 21 nuAWus 2563
4 B5911486 wwisivms Amiug 189 3.33 3.00 19 flunAw 2563
5  B5914630 wnAMIRAT LM 189 3.29 2.90 21 nuAUS 2563
6  B5917174 unamuda wgysu 189 3.26 2.70 21 nuAus 2563
7 B5918737 wwiandvd Aewdiimd 191 3.44 3.00 21 nunus 2563
8 B5921744 wwanumswnsel eyl 189 3.25 2.80 19 flwAn 2563
9 B5922727 wnadninl Bunela 191 3.46 3.05 21 NUAWUS 2563
10 B5922789 wwamAIN gy 191 347 3.10 21 nuAius 2563
11 B5924868 wwamUisng lindqunsing 189 3.34 3.00 21 nuaiug 2563
12 B5925056 wwuimes Ineviumi 189 3.38 3.10 21 quAWus 2563
13 85925681 wwsuUNs @1wgein 189 3.29 3.50 19 flurnu 2563
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Wygrisanssuaansindo (Gaansainii)

o o o o &
A10UN LauUsEI09

—

E;‘ll!: ©® ~N o » A WL N

B5530915
B5807789
85813810
B5817467
B5817689
B5817870
B5817924
B5817948
B5817979
B5900244
B5900558
B5901470
B5901906
B5901913
85902149
B5903306
B5903429
B5903764
B5904204
B5905805
B5906215
85906321
B5906598
B5906970
B5907069
B5907076
B5907403
85909223
B5909612
B5910205
B5910786
B5912056
B5912070
B5913381

o - ana

wwdeing g
unamiwdad
weeindy ddun
wealsnd 237w
wedsins lvogse
WENSAIYY WiugAs
wedigyAl WAAnA
WIBINTHT YAR?
WNENMPAN ousuwanis
unamulaiuy Juninan
wwufme Junineln
wwiyadant audy
weasy Aan
wwRdvits  Juunsdhg
wedetan!  Inemliniia
WL U
wsamsutut warlwd
wedsing Iwumn
WINAST Y
wewsndwd Inlsad
wedug s veed
wisunds Tatfu
UNATDIS qva’:’aﬁ‘
wionqugn  wwaloaa
WILITAY MR
wwgedls fAussTN
w163 Adsguilu
WBTUNGA duduasann
unamalgile ingu
UNENASYYT U
UNATINTTI NoaTA
usamgmdnuel  agng
wensivey  nsum

YNanvan Andne

- W w o o
wasia uwhiszauazuuy uduszivazuuy Juiiduianisinu manomg

davl
191
190
190
190
191
192
192
193
192
189
190
190
189
189
189
190
190
189
189
191
192
189
189
189
189
191
191
189
190
189
189
189
189
190

v
9]

17127

\dvssay
2.21
275
252
2.54
2.33
2.26
273
2.24
2.24
3.25
259
2.44
2,68
3.20
297
2.76
3,00
277
258
3.07
2.79
2.56
3.03
2.77
3.21
2.84
3.05
2.79
2.67
2,90
2.84
3,09
2.72
271

\asswivaien
2,04
2.05
2.28
261
2.06
2.00
2.35
2,00
2,02
315
2,10
2,00
2.50
2.55
2,60
2.55
3.00
2,50
2.20
2.15
2,60
275
2.55
2.25
3.35
275
3.00
2.60
2.25
3.05
2.35
2.55
2.30
2.35

21 nuaus 2563
21 nuaWus 2563
21 nunus 2563
3 flunAy 2563
21 nuARUS 2563
21 nuaiug 2563
21 nunius 2563
21 puaug 2563
21 puaug 2563
21 uaius 2563
21 nuAIS 2563
21 UG 2563
19 fluAn 2563
19 fiunAn 2563
19 fluAu 2563
21 nUAWUS 2563
21 qUATWUS 2563
21 nuaius 2563
19 fhnau 2563
21 nuUAWUS 2563
21 nuAMUS 2563
21 NUNWUS 2563
19 fiunAu 2563
19 fiunpu 2563
21 nUAUS 2563
21 nuaus 2563
19 funpa 2563
19 flunau 2563
21 nuAMUS 2563
19 umn 2563
21 nuAWus 2563
19 flumu 2563
19 fiunAy 2563

21 nuawius 2563
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Yiygyridanssumansiuda (Granssulnii)
o w o w ﬁ |- v o P w qld e ﬁ
f1Aun avdszdana 8 - dna wiqein wisszAuaziul uhnszAuazuuY Juduianisine winewme

od -l -
gould  wRedvday  WwRvITeivuen

35  B5914333 wiwfinfiney Buvuiin 189 315 3.10 19 $uAn 2563
36 B5914425 wwdsianl viudied 190 2.61 2.10 19 funAu 2563
37 B5914449 wemoywd 93y 189 2.88 2.70 19 flunan 2563
38 B5916504 wwdAsgms nardnlse 190 2.90 2.55 19 fiunAu 2563
39 B5916894 wnamsiamn wihild 189 2,75 2.60 21 QUAWUG 2563
40  B5918706 wwaigna \n3edlsad 189 2.91 2.65 21 AUAWUS 2563
41 B5918720 wnamANMNa Usudigh 191 3.13 3.00 19 fiuAy 2563
42 B5918836 wwivwng lanls 190 3.20 2.55 19 flwnan 2563
43 B5918850 wwsiudy ledad 191 2.63 2.60 21 nunug 2563
44 BS5919505 wwituing TwoAs 189 3.03 3.00 21 AUAWIG 2563
45  B5919833 unaMuWin! wasuAuwd 189 3.15 3.10 19 e 2563
46  B5919918 wwinTInaR IeTedudnwm 192 3.15 2.60 19 fhinau 2563
47 B5920235 wWwugwud Apunans 191 2.54 245 21 nuUAUS 2563
48  B5920570 wwsudU Yy 189 3.06 255 21 nuaWus 2563
49 B5920754 wwdvdy sindszauni 189 297 2.45 21 nUAWus 2563
50  B5920785 wiwinuns unuezluy 191 2.63 2.15 21 AUAWUS 2563
51 B5921300 weqviddnd mewdn 191 293 2.55 19 fupn 2563
52 B5921348 wwuwye Indifin 189 3.03 2.55 21 AuAE 2563
53 B5921553 uwiiUns weaAd 191 2.79 2.50 21 puAWUS 2563
54 B5922338 unanifiushign  lvoyns 190 3.23 2.60 19 flunAy 2563
55  B5924417 wisnigydl Yeaassel 191 2.88 2.35 21 AUAUS 2563
56  B5924462 W1 GAT 189 292 2.55 21 AuAWUS 2563
57 B5925940 WG YL 190 2.95 3.00 21 nuAWUG 2563
58 B5926190 wwaneigy Uslsas 189 3.08 2.35 21 puaug 2563
59  B5929238 wiwydwilne1d Tnsloy 192 2.93 2.50 21 nuaug 2563

Yiugradanssudansindia (Iaanssulesn) issatisudusu 1
o w o o w - ) s |
adiuf nedszdna W0 - ana wilawiin wiusziuasiug winssdvaswy JuiidiGanisfine vaneg

d J )
dould  wwaran  wipTeSynen

1 B5900893 unamninl #ivies 187 3,57 3.69 2 funAu 2563
2 B5901425 wwamawva waudanin 184 3.57 3,79 2 flunan 2563
3 B5904259 uwamninnly Uin 191 3.81 3,80 2 flunAy 2563
4 B5904556 wwfvind sz 185 3,51 3,61 2 flunAw 2563
5  B5919055 unaMmisws wiwdans 185 3,59 3.86 2 fiueu 2563
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AranssuaansUusn Geanssulusi) inesdtsusudu 1

Uiy
daduil inuszsain o - ana miawin ufuszduaziuu uhissiuazuy uiidnionisine vanevg
aould  iefbaron  wAvTwivien
6  B5919062 wiwdufisiugd @IvTRNANN 185 353 3.22 2 §iuiAu 2563
7 B5922819 wwsuAM  NAINANABY 184 3.55 3.57 2 flunan 2563
8 85922826 wwWAUNM HaAUD 187 3.87 3.93 2 flunAu 2563
9 B5922833 uwaMesH1  Amuedli 187 373 3,59 2 fhunaw 2563

YSuundaanssuanansundin Granssulyst) esitoududu 2

diuil sz 1o - sinn wiawin uiissiuasuuy ufissduasg Fuiidiianisinu vanomve
gould  (oAvavan  \eApswivaien
' B5901234 ey sunsamily 184 331 3.12 19 flupn 2563
2 BS5907991 wwamMeVIImi Aviiies 185 3.29 3.43 2 fiunem 2563
3 B5908059 wwaniamimi Alaien 185 3.29 3.40 2 e 2563
4 B5910250 wwamfyyiml  Usvysinys 185 3.48 3.43 2 flurAu 2563
5  B5912223 wwanfuasi  quusuiaiy 185 3.40 376 2 flunAu 2563
6  B5913473 UWAMIQNINT UdiAY 184 3.42 3.55 2 fhnay 2563
7 B5918935 wwouivs gwsaian 190 3.27 3.20 2 fhne 2563
8  B5918980 wwsuUNGM  BYIITY 185 3.26 3.28 2 fhnau 2563
9 B5919178 wiwapa  dudwnd 184 3.25 2.96 2 flupn 2563
10 B5923229 wieWdw§ uwaudu 184 3.46 3.03 2 fiunAu 2563
11 85924042 wwdsr Aoyloyge 185 3.49 3.23 19 unay 2563
12 85924233 unamnyIu Aty inmy 185 3.36 3.32 2 flunpu 2563

Viygisanssuanansindia (Gaansaulusn)

dduil invUszdda e - ana wbwin uhuszduazuuy uissiupsuuy Suiidudantsfinu mnewmg
@ould  wdvazay  wAswivaen
1 B5612413 wiwieian] aaus:Avd 185 2.13 201 2 fhunem 2563
2 B5713622 uNayYyin yamm 184 2.23 2.00 21 nuAWUE 2563
3 85713950 wwandnd nauth 184 2.58 2.04 21 QuUAWUS 2563
4 85801275 wwleiand Auwi 184 2.41 2.19 2 finay 2563
5  B5802463 WWEIIUT AIQA 184 263 2.28 2 flumn 2563
6  B5803330 unamstyy) ddun 184 2,48 2.02 2 flupu 2563
7 85814947 wwunsal winaning 190 246 2.40 2 fivpu 2563
8 85818006 wiwdAvdlind gumen 184 2.93 2.23 2 flunAy 2563
9 B5818532 WNANMATWIWG £33N 186 2,85 253 2 flurpn 2563
10 B5818624 WEGUNGA BANAUSUNA 185 255 222 2 flwpu 2563
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Yigairanssuaansiudia Gaanssulesn)

o o o o e
A1AUN eudsEanan

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
a0
a1
42
43
aq

85818723
85819140
B5824168
B5829125
B5902163
B5902736
B5903368
B5903498
B5904037
B5904228
B5904327
B5904525
B5904754
B5904792
B5904938
B5909575
B5910335
B5910601
B5913527
B5915095
B5915316
B5915439
85915644
B5916146
B5917051
B5918331
85918904
B5918911
B5918942
85918959
B5918966
B5918997
B5919048
B5919123

Jo - sina

weuwIng aaslnsuss
wofesidnd v
wwoydns luaedny
weENaA  suauay
wedlgwa  Madiou
UNENVIYNNA vaen
unamgl noedy
wefinda  griduni
wein@de  iuia
wednsdy  udiuas
wnailans  Sumdeu
wednIund  dauwed
Wegmn - awandag
unanIums  lyegse
wwunsel  gilua
Wiy dnadau
wessienl  gae
WIBNTUNG W
weehdvs deila
wwgaiesg  wiined
woydna  Aune
wweRsy  o13aing
WIBBDY  ANNAR
wErians ynuwen
unamUdlsny  fiwedn
WUWIAST wWillay
wegIne  Jued
weyuely Sdndssn

UWIAET  VannYy

at 2 L
uNANEInT  doiedgyind

wwayty  #lluna
il Wums
wwavds judh

WEFWET Wane

= w o a o o o
wuwnn uﬁm::ﬂua:u.uu WANTZAUAZIUY UNFNTINTANYY ueLe

dauld
185
184
184
186
185
185
190
186
184
185
186
186
184
186
184
187
184
185
187
184
190
184
185
190
185
186
186
184
184
184
184
185
185
185

20027

\nAbdzaY
2.26
2.41
2.48
2.44
2.57
2.95
2.88
2.45
3.20
3.01
2.68
2.71
2.92
2.67
3.05
3.23
2.94
3.07
2.65
2.98
2.84
3.05
2.56
2.74
2.98
2.81
3.12
291
3.09
2.60
3.09
2.82
321
2.77

wasTeigen
205
2.26
2.20
243
2,28
2.76
281
229
3.42
291
2.76
3.10
2,76
287
2.86
294
2.81
293
2.87
2.89
229
3.02
2.09
2.19
245
275
323
2.52
2.85
226
2.70
2.61
3.26
2.84

21 nuAWuS 2563

2 fhuau 2563

21 nUAS 2563

2 flunpu 2563
2 flurmu 2563
2 fuew 2563
2 flunau 2563
2 fluAu 2563
2 fhumu 2563
2 fluAu 2563
2 fuau 2563
2 flunay 2563
2 §hunAw 2563
2 flumu 2563
2 flunAy 2563
2 {uA 2563
2 fiumAu 2563
2 §iumu 2563
2 flunau 2563
2 flunau 2563
2 fiunmu 2563
2 flunpu 2563
2 flunau 2563
2 flunAu 2563
2 fhuneu 2563
2 iunpu 2563
2 fhuau 2563
2 Ay 2563
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an. ﬁmmmlﬁqﬁu Lecturer Faculty of Tourism and Hotel Management, Mahasarakham University
. " v
@ AUNNIINITINIg (01H) -

& UseauN1IHNITENDYN @oaowmen JTHHNIEUNLAY (Housekeeping)
@o@olmmn NMIABUTUAIMNU (Front Office Operation)
eoeoawe NMTIALTIYN (Meeting and Convention Management)

. USEAUNITMNISINT

woew — mowo A Receptionist at the Cardigan Bay Guest House.

woao —Wwoee A Housekeeper at the Bodalwyn Guest House.

woeo — Present A Lecturer Tourism and Hotel Management Faculty, Mahasarakham University,
Mahasarakham, Thailand.
Subject teaching: Front Office Management and Housekeeping
Operation and Management and MICE.

Wwoo& Restaurant Manager of Rodded Kungkatha Restaurant.

Wwood Customer Service Position Advance contact center AlS.
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Ms. Philaiwan Chompupor
Address contact

Present Occupation

Education:
Year 2020
Year 2014

Year 2009

Year 2005

WORK EXPERIENCE

2018 - 2020

2016 - 2017
2010 - Present

Year 2008
Year 2005

Curriculum Vitae

9/15 Tumbon Leugfak Kudrung distric Mahasarakham 44130,

Thailand

Lecturer

Faculty of Tourism and Hotel Management,
Mahasarakham University Muang District, Mahasakham
Thailand 4400

Tel +6643-970-0753-4, ext 2023 , +6687-3630087
Email: philaiwc@hotmail.co.uk philaiwc@yahoo.com

PhD in Business Management (Tourism)

Certificate for the Global Association of the Exhibition
Industry

The Exhibition Management Degree (EMD)”

Master of Business (Master of Business Administration)
Srinakharinwirot University

Bachelor of Management science (Hotel and Tourism
Management) Khon kaen University

A receptionist at the Cardigan Bay Guest House

A Housekeeper at the Bodalwyn Guest House

A Lecturer Tourism and Hotel Management Faculty
Mahasarakham University, Mahasarakham, Thailand
Subject teaching: Front Office Management and
Housekeeping Operation and Management and MICE
Restaurant Manager of Rodded Kungkatha Restaurant.

Customer Service Position Advance contact center AIS,
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TRAINING:
Year 2014

Year 2013

Year 2012

Year 2011

Year 2010
Year 2009

Year 2009

Year 2008

Year 2006

Publications

complete a seminar “Coach the Coaches Program for MICE
industry Asian’s Ever MICE cubiculum” organize by Thailand
Convention& Exhibition Bureau (TCEB)

complete a seminar ASEAN MICE operations: “NOW FOR THE
NEXT INVESTMENT EXCELLENCE”, Bangkok Thailand organize
by Thailand Convention& Exhibition Bureau (TCEB)
Housekeeping on banqueting course, Dusit Thai Collect
Management skill for senior housekeeping, Dusit Thani
Collect

Attended course of Bell Boy and workshop

Simulation situation in visual business
worlds,Srinakharinwirot University

Sales Technique and Negotiation Skill Balance scorecard
and Marketing plan,Srinakharinwirot University

Trainee as (Tour Operation) at Silverstone Travel agent
company.

Trainee (front office, F&B, Housekeeping ) at Nong khai grand
Hotel Nong khai Thailand

Year 2019 Title: Developing a MICE destination in Thailand benchmarking approach:
The Travel and Tourism Research Association’s 2019 Bournemouth University UK.

Year 2016 Title: Developing a benchmarking tool for MICE destination
development: ATHE annual conference 2016 Cardiff University UK.

Year 2012 Title: Factors affecting customer satisfactions of a local hotel: The 17
Annual PSU Phuket International conference 2012 “Multidisciplinary Studies on
Sustainable Development. Host by Prince of Songkla University, Phuket campus

Year 2011 Title: Affecting Factors the performance efficiency of the front office
department staff in independent hotel, Bangkok: The 4 Annual PSU Phuket Research
Conference 2011 Multidisciplinary Studies on Sustainable Development. Host by Prince

of Songkla University, Phuket campus
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Referees

Siriwan Ghuangpeng (PhD)

Lecturer of Faculty of Tourism and Hotel Management, Mahasarakham University
Muang District, Mahasakham Thailand 4400

Tel 4903394187

Email: siriwan.g@msu.ac.th

Wirlya Sribunruang ( Lecturer& Dean assistant of Faculty of Tourism and

Hotel Management )

Lecturer of Faculty of Tourism and Hotel Management, Mahasarakham University
Muang District, Mahasakham Thailand 4400

Tel +895696363

Email: Porkaew w@hotmail.com
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2.5.1 uWuMsSUAlATHISEW/ousy

dna.2

YA

L o
VUL (Au)

1. vinwgsugusenaunislvl (Startup Entrepreneurship skills)

TNO1 001 adwassAndndumuazuinisuinnssusie Design Thinking (Innovation & Design Thinking) 40
TNO1 002  misWaunluiaagsiasie Business Model Canvas (Business Model Development) 40
TNO1 003  wAtiANsB LA ATIEMIUNTSaY (Finance for Non-Finance) 40
TNO1 004 m'ﬁLﬂswﬁﬁuﬁmﬁan’usﬁmﬁu'[%aam‘so‘?q'ﬂﬂ'n (Cost and Price Analysis for Decision Making) a0
TNO1 005  Spuimsiuguszneumslmisgradiean@n (Entrepreneurial Thought and Action) a0
TNO1 006  semuvuagalsiussaunudnss (Start Up Fundraising) 40
TNO1 007  @inwwususeeailadluga 56 (Branding 56) 40
2. inWeAINISIBLaENISUINSENAT (Sales and customer service skills)
TNO2001 i zAnmg@nssuguilaaluge@dvia (Customer Insight) a0
TNO2002  snwnedhumm (Professional Sale Skills) 40
TN02 003 adn (1)) &u nagnsnmismanalugaRasia (Marketing Strategy in Action) 40
TNO2 004  misuimsiiennuiiiuie (Excellence Service Provider) 40
3. YinwrAunsiAswideya (Data analytics skills)
TNO3 001  gshedaaduuifionsianuriug@dvia (Business Intelligence for Digital Transformation) 40
TNO3 002 ns ﬁumﬁﬁﬂ'ﬁ’m&ﬂmaﬁ fi9 (Business Data Visualization) 40
TNO3 003 m'i"‘:tﬁmsﬁ'ﬁ'a:ﬂatﬂﬁrmwqqsﬁaé’wﬁﬂ-ﬁma-ﬂ%uqmasnwﬂwﬁau (Business Insights Analytics by 40
Advanced Excel and Python)
TNO3004  winmstiyquseRugifionisiiasievideya (Artificial Intelligence for Data Analytics) 40
TN03 005  sysuniviateyauaseaedaya (Data Governance and Data Warehousing) 40
TNO3 006  uwaaWasun1siaswiuazaninonssudayavuinlvg (Big Data Architecture and Analytics 40
Platform)
TNO3 007  miseenuuuadlayassfnsdmiunsusenanailsiins ey (Enterprise Data Warehouse Design 40
for Analytical Processing) I
TN03 008  m1suimsianstayansdns (Enterprise Data Management) 40
4. vinwedumsasemnuiunsasadomaleuas (Cyber Security skills)
TNOA 001  Awsiupsuaendtluwesdmiudsyansuivlu (Cyber Security for General Public) 40
TNO4 002  enuftugrusumusiunsuaenstlaies (introduction to Cyber Security) 40
5. vinwedudendva (Digital Media skills)
TNO5 001 mistmnismsnduduasdeidusosdinsdoniva (Brand Management and Digital Media Organization 40
Reputation)
TNOS 002 nwsaams‘Lunm’mqﬁ‘Luménsﬁaﬁﬁﬁa (Crisis Communication in Digital Media Organization) 40
TNO5 003 miaanuwﬂszaum'srﬂsﬁﬁimﬁu (Introduction to User Experience Design) 40
TNO5 004 mseenuuuysvaunsalfld-n1sasnuaznismaaauRuWUY (User Experience Design : Prototype a0
and Testing)
TNO5 005 msﬁu;ﬂuasﬂssmanamw 3 fidwiuueiluiu (30 Modeling and Rendering for Animation) 40
TNO5 006  nisadreasshuaiiwdu 3 I (3D Animation Creation) 40
TNO5 007  msWauwulefile (Web API Development) 40
TNO5 008  maswamniuvneililaatewst (Client-sided Rendering Web Development) 40
6. MinweamuimnssujusuRtazsyuudalul@ (Robotics and Automation Engineering skills)
TNO6 001  msi@eulusunsudentwlwsau (Python programming 101) 40
TNO6 002 wugumsusenauuavmunslasududalusiifeyssyndllushusiag (Drone Maker 101) 40
40

TNO6 003  vupusiUpsdudimivaulssnudaaisy (ntroduction to Autonomous Ground Vehicle (AGV)

11
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YN

uuiieu (Au)

Robotics for Smart Factory)

TNO6 004 m'il.'i'uui'ﬂaql.ﬂ%'mﬁ'm%’u-.iuuuﬁ (Introduction to Machine Learning for Robotics) 40

7. vinwedumnuudugazseuusanaiey (Precision and Intelligent systern skills)

TNO7 001 ﬁug'mmimuaugﬂ‘iw gu1m warAdDIdasuIAde (Fundamentals of Geometric Dimensioning 40
and Tolerancing (GD&T))

TNO7 002 mismauguiniesdnsdanieelagldnisdoanssnituniosdnsiuinioadns (M2M: Intelligence a0
Machine Control)

TNO7 003 misfauariianizvidiaanumu uazArmaluiidiwnzvesianitduurauny Mdlusunadlui 40
ﬁtﬁnwiaﬁnﬁﬁuqa (Accuracy and precision technology)

8. vinweduimaluladiidaduuardulinsfudawindon (Sustainable and Green Technology skills)

TNOB 001 miskdmthmaviseetrediuuasniuinsodaandoy (Sustainable and Green Sugar Production) a0
TNOB 002  msirdmansBuvidmiveu ulnsiou uazveavedaluindugeamnssuemsfenszurunisinda a0
waaﬂa%'amaﬁamwuuuﬂmﬁu (Removal of organic carbon, nitrogen and phosphorus of food

industrial wastewater by the enhanced biological phosphorus removal processes)

TNOB 003  msdnmsduvidaduou uarlulnsisusmindsgramnssuensionszuaunsthamsianin 40
(Removal of organic carbon and nitrogen of food industrial wastewater by biological
treatment processes)

TNOB 004 miswdnewampFLar Mo nfwianmuewalausluiumunadn nans uassualvg) 40

" (Producing household gas and electricity from dairy manure biogas in small medium and large

farm)

TNOB 005 miswdnlwinanfesfanweinyagnsluvirduuunanans uavaunalug) (Producing electricity from 40
swine manure biogas in medium and large farm)

TNO8 006  wumnmsdnmisuauwioudmiunisusudiumivauandusesdnslunngnamnssy 40

TNOB 007 mseenuuumMItudenLAzATYgmaniohadiduamiugnamnsu (Economic and socially 40
sustainable design for industry)

TNOB 008 msdamsmeluladiaenedafiu (Technology for sustainability management) 40

9, yinuedumsiiansyangnm mMehuiaranfuvun1skEn (Productivity and Cost Reduction skills)

TNO9 001 YygruseRwgdmiunismununszuaunisuiin (Artificial Intelligence for Manufacturing Process 40
Control)

TNO9 002 uimedifinvesasswdsdmiuszuuniswin (Intemet of Things for Manufacturing System) 40

TNO9 003 pasiimsieviuaey n’n‘s‘munussuunﬁuﬁmzuqi (Advanced Manufacturing System Analysis and 40
Planning) '

TNO9 004 msairauvuaesanumsaimviunsdntugauarnisauay (Simulation for Advance 40
Manufacturing and Planning)

TNO9 005 msairauuumasaniunisaiamiunisudnuuuiu (Simulation for Lean Manufacturing) 40

TN09 006 uamanislinudumesifinvesasswaduszuuniswdn (T Approaches to Manufacturing
System)

TNO9 007 mrsmdmuuudu (Lean Manufacturing)

10. ¥inwedmunsianswisudanive (Smart farm management skills)

TN10 001 walulagssuvdudounduuavgudoyaduinumsnssunazundng (Traceability Technology for 40
Smart Farm and Livestock Production)

TN10 002 svuvaneanatlwdmiumaluladauinwisu (Microcontroller for Smart Farm Technology) 40

TN10003  nsUsegnald loT dwiumaluladauinwidu (Application of loT for Smart Farm Technology) 40

TNI0 004 Tssmwdnfiwdrouaaiivudmiunavinnumslusu (Plant Factory with Artificial Lighting (PFAL) for 40

Indoor Farming)

12
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YnIY duudifou (au)

TN10005  misuszgnalilasudmivssuuinumsiwaiugs (Application of Drone Systems in Precision 40

Agriculture)
11, ¥inwrdugmamnssuemis (Food Industry skills)
TNI1001  wdnmsinenmaniuasUfiinisdmiunsauunisisglemnsuasousueimsidosiu (Basic 40

principles of food processing and preservatin)
TN11002 A mEWsUavNIsaaBUAMA KA s M sAgadinet il uavUsvamduda (Food 40

qualities and microbiology, chemistry and sensory test)
TN11003 N WNEMITLaTINATEINAMIURRAMNTINEIMT (Food Laws and Standard for Food Industry) 40

ﬁwuquﬁﬁuuﬂnﬂndﬂa:ﬁﬂﬁauﬁhqms(au) 2,360
2.5.2 ununsiagau
U w.a. 2563
wHUNSa
we., | wea | dw | nA | odA n.y.

1. Useandunus X
2. Ussmeduadnsgiiou
3. fimionuasysyniANg
4. Yan1siduunisepuwsiavinwy (55 yniv) X
5. famuuarUsyiiung

13
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I9susudssanmuatuayundinnuddansensnansgaudng inemans Iouaruinngsy

@ B e ol o ar - » . o =
(@U.92.) EMSUATIUNISIATINSENTEAUANTIOULAAIAUTELTIUINBDUIAR (Upskill/Reskill) Usyanl

JuUsEInnl WA, 2563 warussylusulszinadamiamalusil smiendewmealuladasuni

2.7 SLUUNISANED

% o at = - ar
Hunsi3suiuunan (Blended Learning) faiisuisanndosoulauariiniinueiiumineds

2.8 nswisulauniaein swivwasnisamiiouissuidiunnInenas

) voow ow - at =l -l ot ' -
Wulumudedsduaminerdumaluladasuniindigssuuadamiisio w.a....

3. WinNgAsUALaNRNTURHDY

ot W = s 1 J
3.1 vangns isvyseazidendwialuil

IUIURUBAR

at Y at s L 1 at at 13 at 1 o 1
wanqmiﬁﬂs:nauﬁwmwwan 11 01U TunsazinwendnUsenoumevinuetos daunay

Winweeouil 1 miein vangnsilusznaulumevinwetos 59 wiufin

3.1.1 Tasaainandngas (Usznaudevineydvn 11 )

10.

11,

vinwzaugusenaunsiul

(Startup Entrepreneurship skills)
VINBEAUNITYIBUAYNITUTNTNAT

(Sales and customer service skills)
VinsrdunsinTzideya

(Data analytics skills)
Vinwedunmsaisanuiuasaensemsluiues
(Cyber Security skills)

Vinwedudodia

(Digital Media skills)
MiNuWEAMUIANTTNUBUALAZSEUUDA LR
(Robotics and Automation Engineering skills)
finweiuAuLtiuguarsEUUaIRSY
(Precision and Intelligent system skills)
vinwedumaluTaditdsBunandufinsiudanandon
(Sustainable and Green Technology skills)
vinwedumsinyszAnsnwmshauuazaaduyunssEn
(Productivity and Cost Reduction skills)
NNWEAIUNITINNSHISUDIRTEE

(Smart farm management skills)
NWEAMUYAFMNTTNDIMS

(Food Industry skills)

14

uUNILNA

7 wiaenna

4 BN

8 yaefin

2 wiqefin

8 wuBfin

4 wU2Bhin

4 wuavina

8 wU2Bfin

6 WUBNA

5 wuawfin

3 wuEnn
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3.1.2 WAN5EBUINAMANISYRINYEAYY (Modular Learning Outcomes: MLOS)

vinwAn Modular Learning Outcomes: MLOs
vinwzaudUsznaunisival 1. iSeuaninsnfniinsisiauu uagunsiuvedgsnala
(Startup Entrepreneurship skills) 2. fiFouaunsaiauunugsia uaeseaumuitoSugsiold
3. fiEpuannsoUszeniauslunsassuusuAaua
4. fiFeuannuandnvarauduih tazdnausuuAnnagsiale
VINYEATUNTVIBUAENITUINMTHNAN 1. giSsunamieesservssalumsuedumla
(Sales and customer service skills) 2. fFsuannsouszgndmnuiifleaianagvmeniananald
3. F3UANSOAATIENAUADINISYB[NAT UaziauBuIMALY
Yy lignenla
vinwzAunTinIidaya 1. giFsuanunsaldlusunsumsuiumeslunsiinssideyaidedinla
(Data analytics skills) 2. fdsuausosenuuuaditeyassinsdmiunsuszinanadeiinse
1
3. JEBUaIIAsIe weruimsdanisdeyavunalugla
invzdudmnsavusudusrssuudalui® | 1 dsudilaiugu wesnguanefifedemmeinuanusiunsaonsiy
(Robotics and Automation Engineering malaues
skills) 2. fFouasnsndenldiedestiolumsananuidsannduananumle
wosld
vinwedwdafdva 1. {Bsuannsoairsassedeuaiindu 3 Jald
(Digital Media skills) 2. {3suamnsoanduionsldnumgsiald
3. fissuanunsolidendivaitetitlumsuimsinnsesdnsid
inwrdumaluladideduuanuiiasiy 1. f¥suannsoideulusunsumaneuininesiledns uasmuauns
dauandon yawld
(Sustainable and Green Technology Q’L‘%HummsmJ‘isqnW“Lﬁm'mfﬁ]mmmﬂmul"fﬂ'nﬁuﬁ’m'mﬁ’m‘]16'1'
skills) fiZeuannsoussgnalidnnsyhauvesjusudieashaasesdiely
Tsanusngla
vinwedunisinyssansnmmisinuuas | 1 Bouansodeseitigm uasmuauamandlodymmiai
ANRUYUNSHAR dawandeuld
(Productivity and Cost Reduction skills) | 2. @’L‘%'UumnW‘maaﬂLLUUﬂssU”J'um'mﬁmamﬁamﬁwm%malﬁ
3. fispuannsoUszdumsvounamiunluafngla
4. fSsumnsaussandanusifiouimsianiamealulaglyifne g
inuzdumaiuvssansammaihauuas | 1 fiSsuannsalilygrussivilunisaiisyuuauaunissdn
ANAUNUNSHER 2. {i3BuannsndansimugiualunsruIuNg LAY IRURLNSHER
(Productivity and Cost Reduction skills) Iniiuszdvonale
3, gﬁfL‘%Emmmsma'%'"saLmm‘hamanwunasnﬂﬁaﬁmmmsﬁmu’iﬁﬁﬁu‘lﬁ
WinweAun1sIaNssugIRTeY 1. fiSeuaunsodmvigmudeyadnunuanssula
(Smart farm management skills) 2. Q’ﬁﬂummsnﬂszqﬂm"l’ij'mﬂ'lu'lamumsu%mﬁmmsﬂﬁmﬁamm
Viuadiola
VINBEAUYARIMNTTNBINNS 1. fBeuiianug arundilanknuauaun e IS WaznsnAReY
(Food Industry skills) ANNTWHERN DI
2. f3ouiinug mudilafefudermun uardoddudeqlugaanns
FUMSHARD NS
3. fEouaninsauszgndlivdnnismainermanslunisuusgundngdosi

93 LADENYNADY

13/21

15




3.1.4 57739

1 ﬁnuzﬁ"mﬁm:naums'luﬂ (Startup Entrepreneurship skills)

AYAIYN
TNO1 001
TNO1 002
TNO1 003
TNO1 004
TNO1 005
TNO1 006

TNO1 007

Foyndun

A eATIANBRANTILaYUINISUINNTINAIE Design Thinking
(Innovation & Design Thinking)
nMsWNleagsRame Business Model Canvas
(Business Model Development)
wATANMIBUUALIATIEMIUNTSRY

(Finance for Non-Finance)
mslensimmuitenisindulauaznisdasm
(Cost and Price Analysis for Decision Making)
Beudmadugusenaunisimigniloardw
(Entrepreneurial Thought and Action)
seauvuoenlsliusvauaudnda

(Start Up Fundraising)

afaususetaliadlugn 56

(Branding 5G)

2 ﬁnuzﬁﬂumimmmzmw%msqnﬁ"} (Sales and customer service skills)

FVHYAIY
TNO2 001
TNO02 002
TNO2 003

TNO2 004

Hoyaden

WizdnwgAnssuguilaalugadivia
(Customer Insight)

vinwetuym

(Professional Sale Skills)

e (1) §u nagmdnisnanalugaddvia
(Marketing Strategy in Action)
msusnsiitenudude

(Excellence Service Provider)

3. inwrAUMIIATIRVdaYa (Data analytics skills)

SWAYAIYN
TNO3 001
TNO3 002
TNO3 003
TNO3 004

TNO3 005

Foynin

gsnedaadorifiensiwdeuiughdvia

(Business Intelligence for Digital Transformation)
mMsduaimidayangsia

(Business Data Visualization)
msinsmidayaidiinmagsismedndsadugauaznwinsoy
(Business Insights Analytics by Advanced Excel and Python)
ué‘nnm‘]tyrywﬂ‘szﬁuﬁtﬁamﬁmi'\sﬁﬁaga

(Artificial Intelligence for Data Analytics)
ﬁﬁmﬁUﬂﬁﬁBQﬁlLﬂzﬂﬁa‘l‘fﬂgﬁ

(Data Governance and Data Warehousing)

16

dAo.2

Jwumiein
(ussps-UfuR-Anwdoumuie)
1(6-6-3)

1(8-4-3)

1(9-3-3)

1(9-3-3)

1(10-2-3)

1(9-3-3)

1(8-4-3)

Fwaumiaein
(ussee-UfjiR-Anwdaenuies)
1(8-4-3)

1(10-2-3)
1(8-4-3)

1(10-2-3)

uumiavin
(Ussw-UfUR-Anwdamuias)
1(15-0-1)

1(15-0-1)
1(15-0-1)
1(15-0-1)

1(15-0-1)
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TNO3 006 uwasesumsiiaszvilazannenssudoyaruinive 1(15-0-1)
(Big Data Architecture and Analytics Platform)

TNO3 007 MspenLUUARItByaIAnsdmsuMsUsTananaldiins ey 1(15-0-1)
(Enterprise Data Warehouse Design for Analytical Processing)

TNO3008  msuimsinnisdoyansdns 1(15-0-1)

(Enterprise Data Management)

4. vingeAuMsassrutuasUaanfenisleiuas (Cyber Security skills)

'i‘ﬁﬂ‘!!ﬁa‘lﬂ ‘#i]“qﬁa“d"l FumiIein

(UsseB-UfUR-Anudanmuias)

TNO4 001 mnasiuasasnitleesdmiuuszasuinly 1(15-0-1)
(Cyber Security for General Public)

TNO4 002 mmﬁﬁuﬁmﬁnuﬂjﬂuﬁuﬁaﬂaaﬂﬁﬂl‘uLua‘s‘ 1(15-0-1)

(Introduction to Cyber Security)

5. vinwrdudandva (Digital Media skills)

SWAYAIY dayndun $waumiosin
(ussene-UfUR-Anwdaunuled)

TNO5 001 msdansnsduduasdoiduesdnsdofdva 1(15-0-1)
(Brand Management and Digital Media Organization Reputation)

TNO5 002 msdeanslunmeingiluesdnsdendna 1(15-0-1)
(Crisis Communication in Digital Media Organization)

TNO5 003  mseenuuulszaumsaifldidody 1(15-0-1)
(Introduction to User Experience Design)

TNO5 004  miseanuuuUsEaUNsaifli-nMsasnuasnsmagouiuLuL 1(15-0-1)
(User Experience Design : Prototype and Testing)

TNO5 005 mstugUuazUszanananh 3 HRdmiuueiliuiy 1(15-0-1)
(3D Modeling and Rendering for Animation)

TNO5 006 MsasNaTIALe LYY 3 If 1(15-0-1)
(3D Animation Creation)

TNO5 007  miswmuiuiedile 1(15-0-1)
(Web API Development)

TNO5008 Mg umauililaateun 1(15-0-1)

(Client-sided Rendering Web Development)

6. finwzAUAAINTIUYUBUALAZSZUUBATULA (Robotics and Automation Engineering skills)

‘Sﬁaﬂﬂa“ﬂ’l %mjﬂa‘?ﬂ IWIUNENA
(ussoe-UfjuR-Anufaeaulad)

TNO6 001 nsifisulusunsuseniwilnseu 1(4-9-2)
(Python programming 101)

TNO6 002 Hugnumsuszneukazmuaulasuudnlusififeyssgndllususinag 1(7-6-2)
(Drone Maker 101)

TNO6 003  vusudidpsudmiuamlssnuseaioy 1(7-6-2)
(Introduction to Autonomous Ground Vehicle (AGV) Robotics for Smart Factory)

TNO6 004  misidpufuoueiesdmiuviuoud 1(7-6-2)

(Introduction to Machine Learning for Robotics)
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7. inwgiuanuutiugnazsyuusases (Precision and Intelligent system skills)

TEYAIY
TNO7 001
TNO7 002

TNO7 003

ar v o o Ty A v & .
8. nnwzaumalulagndstunaziduiinsiudauanday (Sustainable and Green Technology skills)

FNEYAIY
TNO8 001

TNO8 002

TNO8 003

TNO8 004

TNO8 005

TNO8 006

TNO8 007

TNO8 008

d -
Yoyadvn

HAD.2

FwuMLEin

(usseB-UjuR-Anwmbnutes)

fugrumseuaugUsne e warAdeidasada

(Fundamentals of Geometric Dimensioning and Tolerancing (GD&T))
msmuaueiasinssaaiozlnglinsdomsseuianiasinsiunioins
(M2M: Intelligence Machine Control)

s = £ 1 ) o ar g J
nsiauazdinsizidanumn uazdvsliihdmzvasianiduuianiu aldluanu

malwihdidnnseiinddug
(Accuracy and precision technology)

d =
oY

1(8-4-3)

1(4-10-3)

1(6-6-3)

Frunaefin

(ussee-UfiR-Anmndaauios)

msndnthmansiesgndBunasiiulinsiodaindon

(Sustainable and Green Sugar Production)

nsfdaensdunidensuoy lulasiou uazearlesaluiidvgmamnssuomsine
nsvuumsidnvieanasamatanmwuuuiiagu

(Removal of organic carbon, nitrogen and phosphorus of food industrial
wastewater by the enhanced biological phosphorus removal processes)
nsfdaensdunidensuou uarlulpsinunndidegeamnssuensienszuiuns
RIVONGREro Py Y

(Removal of organic carbon and nitrogen of food industrial wastewater by
biological treatment processes)
msndnidemdsmsiuuagliihnnfnednmussalauslurhimunadn nans uas
e g

(Producing household gas and electricity from dairy manure biogas in small
medium and large farm)
nskdaliinietanmanyagnslurhiuvuinanane uaswunnivg (Producing
electricity from swine manure biogas in medium and large farm)
wmansInRssuAuwSaudmiuNsUsTlum S usurans R Ans Ty
NARAFIMNTIY
mMseenuUUMUdIRLLATIATYEMansoEadsuamiugRa NS

(Economic and socially sustainable design for industry)
msdansinaluladognedsiu

(Technology for sustainability management)

1(9-3-3)

1(6-6-3)

1(6-6-3)

1(6-6-3)

1(6-6-3)

1(6-6-3)

1(6-6-3)

1(6-6-3)

9. inwsAUMSANUTEANENWM INILLAZaARUNUNISHEN (Productivity and Cost Reduction skills)

TUAYAIYN
TNOS 001
TNOS 002

TNOS 003

- a
AYAIY

Fuumiaein

(ussee-UfUR-Anundenuies)

Uygseivgdmsunisaauaunszuiunisuan

(Artificial Intelligence for Manufacturing Process Control)
Sumpsidnvasassndsdmiussuunsuan

(Internet of Things for Manufacturing System)
m'ﬁmiwzﬁua3ms'smmuizwnﬁuﬁmﬁguqa

(Advanced Manufacturing System Analysis and Planning)
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1(12-0-3)

1(2-10-3)
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TNO9 004  misa¥auuUTIRBIANUMSAIEMIUMSHARTUGIAZNT MUY 1(2-10-3)
(Simulation for Advance Manufacturing and Planning)

TNO9 005 N3ASNMUUEDIEN UM SHIAMSUNSNERLUURY 1(4-10-3)
(Simulation for Lean Manufacturing)

TNO9 006 wawnanslinudumesidnvesasswaduszuunisudn 1(9-3-3)
(IoT Approaches to Manufacturing System)

TNO9 007  msHARWUUAY 1(9-3-3)
(Lean Manufacturing)

10. YinN¥AIUNSIANISHISUDRR3EE (Smart farm management skills)

iﬁﬁ?{ﬂam %mgfﬁm FUNUIENA

(ussere-UfUR-Aneiaenuias)

TN10001  weluladszuvdufoundunavgrutoyasuinunsnssuuasUrdng 1(6-6-3)
(Traceability Technology for Smart Farm and Livestock Production)

TN10 002 seuvanasnatladmsumaluladauninwisu 1(6-6-3)
(Microcontroller for Smart Farm Technology)

TN10003  msuszendld loT dwiumaluladaunsnmsy 1(6-6-3)
(Application of loT for Smart Farm Technology)

TN10004  Tssuwdnivsuaaiisudmsunisyinunslusy 1(6-6-3)
(Plant Factory with Artificial Lighting (PFAL) for Indoor Farming)

TN10 005 msuszenaldlasudmsuszuuinensusiug 1(6-6-3)
(Application of Drone Systems in Precision Agriculture)

11. YinWzATUEAEYN55UDS (Food Industry skills)

NEYAIY doyndn Swauminein

(ussene-UfiaA-Anwdunuas)

TN11 001 wanmMsImemaniuasUfiansdmiunsruiumsulssuemsuazausueIvig 1(3-9-3)
oty (Basic principles of food processing and preservatin)

TN11002  ANATWDWNSUAYMSYIAABUANANKERSNITDIMSAUYATTINeT 1Al uazUsvam 1(3-9-3)
durld (Food qualities and microbiology, chemistry and sensory test)

TN11 003 NV IMSUAZIIATHIUEMTURRAUNTTUDINS 1(3-9-3)

(Food Laws and Standard for Food Industry)

VANBWIR  ATIVINEYRLAYIEIY lanlszd e Ussneufieian 6 i widesieiv Sesmineddl

ITNXxXx xxX _

o @ :J =f i

amun 1 Uae 2 NN WU

o ar 4 = o at ar ar

81AUN 3 Uay 4 NUIEN fMuNNYEnan

d1AUN 5 6 uay 7 Wnei augeIvlulAaginyenan

1.1.3 wanuRUNISANE (szulunienuan)

1.1.4 A@5UWIWAN (sryluneauan)
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3.2 ¥ ana MumiaraayAivese191sd

3.2.1 819158UTEIMMANGAT (syeransd

03

dAa.2

o s wie o 3 Y
UssdmangnsiiinuauUiaonnafoIninuIININGgIL wangns we. 2558)

20

o - ana Ui Al awin anu Tidusa
M3ANWN
HA.AT.UNING fineeina el Ph.D. | Design and Manufacturing | Asian Institute of Technology | 2552
(Uszanumdngns) FansI915e Engineering
WAL | STUUNSHAR uminenasmaluladinszaoy 2543
NABUYS
0. | AmMnTsugeEmng uminendumeluladgsuni 2541
2.05.05A3 YAnUsEANETo 219158 Ph.D. | Chemical Engineering The University of Tulsa,USA 2556
(spUsEEUMANGRS) M.Eng. | Chemical Engineering The University of Tulsa,USA 2552
mu. | welulaBUlnsied vingns | aondumaluladwsyasunin 2549
U WIAUIMITAIANTEU
0.A9.23504N1 u"iuu‘imz 919158 Ph.D. Professional Studies (DProf) | Central Queensland 2558
(nssuMSVANgMS) University, Sydney Campus,
Australia
M.B.A. International Business University of Wollongong, 2553
Wollongong, Australia
UBU. | @1wmsinnislsausuas UUTIMENEUYDULAY 2548
msvioaiien
NPLPS.557 Deana Fan Ph.D. | Computer Science The University of Tennessee, | 2550
(NssuN1sVENgRS) ANENS19156 Knoxville, USA
2041, JennssunouRImes W INENABINYRSAARS 2545
vy, | Amnssumeuiiamed UMINEEBINYRSANEANS 2542
2.05.85:0% Ayniosny 919156 Ph.D. Automatic Control and University of Sheffield 2559
(nssuMSVANgms) System Engineering
264, AranssuAansuULTA UTINEABINYASANENS NN 2550
(aﬁ')ﬂ‘iiuﬂ"l'ﬁﬂulskaﬁa'lﬂ"lﬁ) LURAUNLTU 'i'.'ll.lﬁ'\..l T‘Nﬁﬁuu']f_l
13001MA
RLATE FmInssuAans TR UWTIMENSUINYASANENS INEN 2548
(mnssumstutasaanmea) | Wiy
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PLO1
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PLO3

[
of =

]

puldsumnuiiuilumsiauvinvrendmauuagiasuasau sy inlnl
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af]

L

L
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el

PLO4

PLO6

i

v e ° a - W W -
PLOS @Lsaummmu'u.aual,l,asanﬂiwann‘uwnmm’nw

v

A

U

2.2 Categories of program learning outcomes (PLOs)

ano.2

Seudnansnlnsideyamsaunanisiiuineimans uaginalulad

FouaansaUfURnumuaTsEUsIMLaiinLSURATaURDAULDILAT HIAL

PLOs Specific LO Generic LO Level
1. fieuldsumnudifminlumsianinug ¢ u
TwiulaziaiuaduIIN e twlni Understand
2. fFsuannsoussgnaldnnusilaainms W A
BeulunsauyinyeaTw Apply
3. ivinwennsiseuinasnin (Lite Long ¥ A
Learning) Apply
4. MTIATIATDYAITAUNAN A 4 U
emans uazinalulad Understand
4. maiausuareiUTEnefuinysenin 4 A
Apply
5. UjuRnumuasseussauariianuiviingey v A
POMULDILAEEIAY Apply
NaN1TEIUg nagnsnsrauildiannsdeul nagNsNISUsTITIUNG

1. HANTSITEUEIMUANSTIY A3U55U

(1) YjiReuetheiiivdy anusuiageu
amudodng

(2) uansoondannzginlunisdaady
Wiin1sUsewgRnuvanamessy
35550 amnsadiiiiudenas
nunaukarnIsuilyiioWaun
sstnussniildoglutlogiiu

(3) Minasiilamedunmusssu 238555
lunrsdanisiuanudaudway
{]:‘umﬁﬁuanﬁswuﬁammmuﬁz:}fﬁ‘u

(1) WigiSoudAnwvinnu Auaiuage
AuiIelunsi9u N15En
Boustheaiane

(2) fi3vuansnsnussgndldemuiils
PINMSIELY

(3) dasuuaziiiousiuiuaivsie
uanidsunug anudaidiulng
etendonava

(1) THuvuneaevendeludnwue
ArDINUUUIINAAIMDY
(Restricted Response)

(2) TuvunaaauUsie wuuiienneu
(Multiple Choices question)

3) dunangAnssunisidiveaseu
n1sasenonal aulalanegng
waLiln

(@) maasuinmlaogaouuaziiou
SENINIYIINSISBUNTSADY

(5) nMsyeRy NMseAUTBRUUNGULaY
TLYARA

2. wamslFpuiAiuaug

(1) danuiluivlnamnsoiinsiei
warunlatgynidaedsnisi

VTR PTEY

ﬁmwi’ﬁ‘ﬁuaﬁa AIUNUNIS

wWasuwdasiiadululanuas

asansanuludenuineuay

dmulanly ethamunvay

fig1uAnYeINITaiuLYLe N5

a¥1emug winnssuuazannundu

v 4 L at
QﬂszﬂaunWSMaamﬂaaanu

gNsAmAnIvIALarUsEndlng 4.0

(1) Wnsiseunisasussuvosulad

(2) nRanssudaronn noutlym Tay
finsdanuiedu var ifiTeu
wpfnuitethoyaineiuse
uazuanIAWARTILLANIUA BN
Woufi3sunarfaoy uarliiu
nusuagamAnTiandnatu G
GG E AT

(3) Wy inensiisinnudeavgludu
fifertosmutatiuyseaunisl
asdliiugiSeu

(1) mslddeapunuuusiensodniy
o w w v & o
Wwadnnug Anudilaluiiiend
dou

2) nrsTanauvuliudifadineou
(Extended Response Question)
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waluladarsaumeionsdne
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