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Abstract

Selecting the location of a hazardous waste landfill consists of several factors to be considered in a
decision. The purpose of this research is to determine factors affecting site selection for hazardous waste disposal
in landfill. The important factors were selected by experts or people involved, consisting of academicians,
govemment agencies involved in supervision, industrial entrepreneurs or businessmen, and people or
community representatives. The Rank-order Centroid (ROC) method was then applied to calculate the relative
weight of important factors. It was found that the most important factor for the selection of a location for
hazardous waste landfill is the acceptance and needs of local communities, followed by public participation,
natural water sources, areas with complaints, distance from community, rules of city plan, and transportation
routes, respectively. The second purpose of this research is to select a suitable area to locate the disposal plant
in Khon Kaen Province. Analytic Hierarchy Process (AHP) method was used to solve the problem. Kut Nam Sai
subdistrict was found to be the most appropriate site, followed by Khok Sung subdistrict and Muang Wan
subdistrict, respectively. Furthermore, Technique for Order Preference by Similarity to Ideal Solution (TOPSIS)
method was also used to find the result in order to compare with the AHP method. The result was consistent
with the AHP, i.e., Kut Nam Sai subdistrict was the most appropriate. This was followed by Muang Wan subdistrict
and Khok Sung subdistrict, respectively.

Keywords: AHP, TOPSIS, ROC, secure landfill factory, site selection
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Abstract

This paper presents the application of a cartesian robotic arm for 2D sketching, width 297 mm, length
400 mm. The movement of the x and y axis is linear, which is driven by servo motor. To reduce cost, the z-axis
movement of the robotic arm uses an electric solenoid instead of a servo motor. The movement of all 3 axes of
the robotic arm is controlled by PLC model CJ2M-CPU11. The defined coordinates or positions for moving the
robotic arm are obtained by converting the black and white image prototype using the ALL TO G-Code
Converter program. The coordinate data cannot be directly imported into the PLC's memory. A program to
adjust the coordinates for storing in PLC's memory was developed on MATLAB program. This program can shrink
or enlarge the coordinates from the prototype image. The Pl type feedback control is used to control the speed
of the servo motor. The prototype image used must not exceed 100 Koyte in size. If the line is thick, the
positions obtained by converting with ALL TO G-Code Converter program are only the border of the prototype
image. The experimental results, the cartesian robotic arm can sketch the fastest according to the defined image
prototype. The speed setting of the x and y axis servo motor must be related to the proportion of the
prototype. Optimal values for acceleration and deceleration, Kp, and Ti are 50c/s>, 800 Hz and 1600 ms,
respectively. Since the z axis movement of the robotic arm uses an electric solencid. The circular sketch
according to the prototype looks distorted. Sketching equipment, the head of pen must be strong enough

because the z-axis cannot control the pressure.

Keywords: cartesian robotic arm, sketching, PLC, sernvo motor and electric solenoid
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Abstract

The adsorption of chromium hexavalent (C*") from synthetic wastewater using sodium
tripolyphosphate - crosslinked chitosan beads was investigated. The adsorption of Cr** on chitosan beads was
camied out in a batch experiment. The effect of parameters on the Cr*" removal such as pH, initial Cr**
concentration, adsorption temperature and adsorbent dosage were studied. The results showed that the
removal of Cr** increased continuously in the first 20 min of adsorption and reached the equilibrium within 90
min. The Cr*" removal was strongly affected by pH and the adsorption was favored in acidic solutions. The
hishest Cr** removal was obtained at the pH value of 2.0, initial Cr** concentration of 2 mg/L and chitosan beads
dosage of 2 ¢. The adsorption efficiency of Cr** was 92 and 86% for chitosan beads and chitosan powder,
respectively. Additionally, the adsorption isotherms and kinetics of Cr®* adsorption on chitosan beads were
studied. The adsorption isotherm and kinetics data were well fitted to Langmuir model and pseudo second-
order model, indicating that the adsorption of C** on chitosan beads is a single layer chemisorption. This study
showed that chitosan beads could be considered as an efficient bio-adsorbent for Cr** removal and easily

separated from aqueous solutions.

Keywords: hexavalent chromium, chitosan beads, adsorption, adsorption isotherm, adsorption kinetic
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v gy a a @ 6+ <
m3gaduiildesuenginssulumgadu G uude
UnlalagmiAonuudaewamadesuasiyuna (8] A

aumsi (3) uay (@)

.. _ KLche
Langmuir isotherm: Qe =77 K.C, ),

L _ 1/n
Freundlich isotherm: qe = KrC, @

lae g ez g, AvUSINUNIned U aunaLazUTUN
U 9

MINATUFIER (Me/Q) K, Wae K- Ao AAsTILals

waenguAY C, Fie rnudaiuiiauna (mg/L) uag n fe

unAwEIYBEUNTHUAY

2.4 I@uwarmaRsMIgAdu

nMsAnyaunamansnsaadu C° vudna
Talngnu Tuuvaunssusuniafion (Pseudo-first
order) LaLAUNITOUA UFB L 81 (Pseudo-second

order) [9] fsamnnsi (5) uag (6)

dq,
Pseudo-first order: g ki(qe — a¢) ©)

d
(g — g0’ 6)

Pseudo-second order: dt

o k; Ao Amfidns s Asenduduniaiion
(min?) K, Ao ArasTignsusuAseduiuaeiion

(g/mg-min) aw t Fig LaTtuMIAAgU (min)

3. HamNsuaraiUTeNa

Tangeduidaeseilatisusmdiedanss
N U fvwnadusiuguinaaads 25 mmesuans
Tuguit 3 Aeenms@essnwedsanalalasulag
vajvleawin (PO,”) [13,14] faguii 4
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CH,OH H NHF
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H OH H
0 o]
OH H OH N
0
H NH# CH,0H
o
O0—p=0
\o
~
O—p=0
\o
~
0—P=0
o
H NH3 CH,0H
0
OH H s
0. 0
OH OH H
0
CH,OH H NHZ

JUN 4 MsWennsedlanavedlalan

o

TnlelrmugnléiduTangedulunsveaeu

nanedu G Tngldkansneseunail

3.1 HavasiuUsanspadu Cr uulala

Tnagu
3.1.1 arndiadiu O Gudu

SUT 5 uansfosavuaySinaumsgedu ¢
domudadusduresmnsarany G Ak 2 -
8 mg/L wuinagaduiiiat ues ataauniglu 20
ufiusnuesmsgadu dlanasinly 20 wit msgady
sufaduiisadntios dwsuamududu 4 - 8 mo/L
Msgaduingannafinaseann 60 uil uaziile
PududuBusuiiion 2 mgl) msgaduiing

aunaldiamszann 90 uW Beininiarandudues

Woananuwand19sEnineluim ¢ Neglu

asavaneuasiiuiadalalasiuidwalisngnis
\deuiives G d1a9 uenandarnuantsmaaes
wuifetamapeduiistudiorududusudures
¢ anas WosmndlevSanadalalngund finn
Whrtiusing Sasdnsrnsigngedusesuniving]
Atey vl G gaduuulalalagiulddne
UszavBamlumsgaduiannminfienudaduGusiu

203 Cr** 1Anga [15]

100
- 2 myl (n)
80 —— & mg/L
X —— 5 me/L
5 60 —— 8 mz/L
2
o 40
kel
<
20
OO 20 40 60 80 100
time (min)
1.0
—— 2 mgz/L (su)

0.8 —— me/l

0 20 a0 60 80 100
time (min)

SUI 5 eudaiusszing (n) Sesazmsgedy G
(@) sanasmsgedu G Aunandiana
uduEud (€) se
W=1¢T=25%

3.1.2 pH vasEsazaNe

Anwraued pH v0saNTaranssososazn1s
andu & vesdalalagiulnen1susu pH ves
avezanivasavatensalalasraeinlurinsauay
anvezanslufsulansonlenluraaua nansvaaedy
U7 6 uandliliiuin pH vesensazanedmasoforas
magedu O vudalelaguegaiiuladn lnen1sga
Fudetuldalutagi pH vewnsazanenndn 3 uaxd

ANIAAYUE AWMU 67% 1 pH = 2 Lazille pH
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Fstunagadures & vulalelneuazanas Tnoen
msgeduanasvae 4.15% e pH windy 10 1lesan
Tunedunsa ¢* agoglugures HOO, uaz
Cr 07 Fsemansagaduldfidosmnussisgamaliin
sewinlszgau uasUssquinuuiiuiadalalne
OH,", -NH;") [5,11-12] warluneiiansazaraidua
wiunliflumafietures GO Gageduldtisuu
lalawu Amwaunsolunsgeduisanniasde pH
WUty [3,10] K eiudadennneiiansazaedl pH

winiu 2 lums@nwtuseld

100
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40

Adsorption (%)

20
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pH
3UN 6 M3gadu &* 11 pH s
C,=2mgl,W=1¢gT=25)

3.1.3 gamnilunspedu

v
o

UndeioananlssnugREINT LAY YUY
Tnenaluagioamaianiniiund [1] Feazdwasio

Usgavsmmlumsgaduvesiangadu Amulunidde

v
(%

H3ddnaasutsgansamlunisgady G lugas
g

a a

gl 25 - 50 °C nuinszdnsamlunisgadu

U

v '
a a

distuan 67% 1 699% legmgdifistuan 25 °C
Hu 50 °C faguit 7 TnsgmungAfliintudmare
wsruaatillanaansaedoulafity egls
fnuludigamgfiivhnsveaestmadsuutas
Usransnmlunisgadulifldoddnydlegaumgi
ity uenanilSmuinSalalagudsasnmanm
uazeraanIslumsnedLam favg Rt
3.1.4 WS dsngadu
n13fnwnavesUuudalalagiuse
UsrdvBnmilunsgadu G AenududuGudues

O Wiy 2 me/L gaumgd 25°C uag pH winfu 2

wuinszavsamlumsgaduiatuan 67% u
92% diadiuusuadalalngnen 1 g 2 g i
wandluzuil 8 Hadlidesnndlovsinadalalns
daduhliumsdiimuanuAosqssridala
Tty O sy Sedmalsiuszavinmlunisge

FULg Y [11]

100

B (o)) o
o o o

Adsorption (%)

N
o

0 20 40 60 80 100

time (min)

JUN 7 anudaniussevrinsSegasmangedu G fiu
A Ngaumgilenge
(CGo=2mgl,W=1g pH=2)

100

Adsorption (%)

0 20 40 60 80 100

time (min)

JUN 8 anudaniussevrinsegasmsaedu G fu
e AdTnaudalalemunige
C=2mgl, T=25 CpH=2)

3.2 lalumannsgadu

wwuiaesngedureuauiesiay HuAY
Wuuaedesllunsesuengingsumigady
flannivaunafiguugiine lasannsadsuaumsi
(3)-@ Tugﬂﬁuaqammilﬁumﬂ flgauns (7) - (8) [8]

Langmuir isotherm:
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C, 1 C, (7)

= + —
qe dm KL qm

Freundlich isotherm:

1
logq, = logKg +HlogCe ®)

WeunMUERIANUEUNUS SEWIe C, AU
C./q, srvaumsil (7) wazeuduiusseming  log C,
U log g, muaumsii (©) el BUAIINNIANYIA
yesmuditusuduves O wazUSunadalalneu
1##s5uil 9 uaw 10 Tnevnsllwesmnuuuinaosisaes
w1 Ransanandudssavisanduius (R
7ilg wuirluduresnsAnvrarermudit usudu
989 O Fulsavsanduiusanuuusaeueuas
lefgeminemuiy luvasiinavesuTunadleln
gnilianduussdvsavduiusilndifesty wane
nsgadures G vudslalagudunagedusuudy
Fen BeaenadestunmAdeiltlelauuiangedu

Tavigymin [5,16]

msei 1 diwesvedlolumenanuuudiassua

desuavnuny

Langmuir isotherm parameters

O K (L/mg) R?
(mg/9)
Co(mg) | 0.72 6.03 0.9859
W (g) 1.01 4.22 0.9687
Freundlich isotherm parameters
n Ke R?
(mg/gXL/mg)"™
Co (mg) | 36.90 0.66 0.0937
W (g) 322 0.8056 09763
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-0.2
[ ]
log C,
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3.3 YnunamansmMsgadu
Sufinspaumssuiunilafieuwassusuans
Fienmnaunsii 5) - (6) axleaunsdunse Seauns
(9)-(10)
Pseudo first-order:

kyt
log(q. — q;) = logq. — 3303 ©)

Pseudo second-order:

1 t

_— =+ —
a  k.q2  q. (10)

Slodeunsmiuanwmuduiussewing log (9.g) flu t
uaw t/q, U KUl 11 waw 12 aansevmBanainis
aeduilauna (q) wag A1AssnII3wesfATen
Susunilwardusvasaiionld K, k)16 Fuandy
My 2 eedeyaiildnnuuuiasnaunaman
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second-order SiAln&iAes 1 nninAndaulseans
avidaniusves Pseudo first-order W USHnaunsnadu
fia 9 afieuaaléann Pseudo second-order §ien
TndiAssfutinumsgeduitldmnmenaassnnnia
Pseudo first-order d1SunINAFRUR NIEl AN
Waduves & wazUSunadalalaeuianeieg &

donAd s uNIdeneut [9,16] Teyalusnaed 2

'
P

waindliliiudn Wemnudadues G annndn 4 mg/L

1 = N =

AAsidnTISdlananad maaa’mﬁuﬁﬁﬂumi@m%’uﬁ
i donuiiiagnunaguluiae o figngaduril
dlormudituresensazans O sy nsgeduves
¢ FuRalddas FafuFananlfingadu o
vuflAlaemudumsgadumaaiiatussrindessu

vadlasdleniuvjesiluwasylansendavedlalamu

time (min)
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O ’ + + +
— 71 [
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g 2
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3 ®05¢ g
-3l Hig ..
@22 "
-4
250
_200f *9°¢ .
z. |
5 150 ®2¢ e .
< SR
€ 100 ' :
&
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50
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JU 11 9aunarnanimanadun Weine
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AN 2 AsASTIIAUNAANERS NIRRT

d. (Mmg/g) Pseudo first-order Pseudo second-order
we ASNAADY ky 9. R? k, Qe R?
0.5 0.90 0.036 0.964 0.9604 0.034 1.090 0.8582
1 0.67 0.041 0.960 0.9256 0.134 0.720 0.9746
2 0.46 0.076 0.927 0.9720 0.446 0.490 0.9926
g. (mg/e) Pseudo first-order Pseudo second-order
C, (mg/L)
N1SNAADY k, Qe R? k, Qe R?
2 0.67 0.036 0.540 0.9150 0.108 0.740 09712
q 0.61 0.055 0.420 0.9585 0.282 0.640 0.9954
6 0.75 0.033 0.610 0.8629 0.109 0.780 0.9632
8 0.70 0.036 0.390 0.7540 0.197 0.740 0.9770
34 UsgAvsnmnsgadu Cr' vaeddngn 100

Fuluguuuusingg

WisuWeuUssdvisnmmsgedu G vedla
TnuiteeflugunauazTn igamgfiviniy 25 °C A
WartuBuduves CF winfu 2 me/L UssnauTangedy
WiNAU 2 g wag pH WAy 2 wuanlalpgunuuned
Uszavnwilumsgadu G sninSalalsmnudniies
Fauandusuil 13 Tnefiuss@vBnmmspedusesas 86
Tuvauzitalalagnsissadvsnmmsgaduiesas 92
ilaanududuresansazate G Wiy 0.16
mg/L FsagluseduiisnitAmalseniansenss
guamnsay UszAvisnmitanasedlalpmuuuunsil
aninanIINMadeanmuadlalngusinnige
Fuiesmnlalsmmuuuuns Uit 14 () fimswesinly
duaziAsuanwadieina éﬁ’ummﬂugﬂﬁ 14 (v)
Tuvauzi DalalamudsnsgUuazansnsauenesnain

ansazaemeviainsaedulade Agun 14 () - ()
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Abstract

The objective of this study is to study Heat Transfer of concrete and greenfield that affected to the
building in summer by record the temperature in each thickness of the two surfaces at depth levels of -15.00 cm,
-7.50 cm and 0.00 cm respectively, for ambient temperature is recorded every 1 minute, 24 hours a day, for 7 days
under the suburbs area conditions, where without any tall buildings, there are only about the same size of buildings
of the 30% surface around the building from the total area 100% on a sunny day. The data of temperatures at
different depths of the same surface and the same depth at the different surface during the day and night for
explain the heat transfer by using the diffusion equation to analyze the temperature occurring in the building. This
research results that vertical heat transfer in different areas was affected incomplete transfer temperature due to
there is blocking of heat transfer to the next layer. For this reason, the horizon heat transfer to the same areas is
better than transfer to the building. So, the building floor that are surrounded by greenfield has less heat
accumulation than the building floor that are surounded by concrete. Therefore, in the summer, the concrete
floors surrounding the buildings show accumulate heat level higher than the green space, both of during the day

and night.

Keywords: Heat transfer, Diffusion equation, Surface temperature, Relation temperature
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Abstract

Nowadays, the teak furniture and products have increasing impact of the Thai economy system, therefore
the waste of production process become increasing too. The objective of this research is developing the
Lichtenberg wood burning machine with flyback transformer and analysis the appropriate factor for making
Lichtenberg figures e.g., teak humidity, and the proportion between water and Sodium Carbonate. The result shows
that the proportion of 200 ml of water and 5 G of NaHCO3 has significant most beautiful and best contrast to the
Lichtenberg figures. Moreover, this research evaluated the innovation and technology by questionnaire is a pass
IOC method. The results show that the innovation acceptance and the innovation and technology requirement
have the average value of 4.71 and 4.60 respectively, which means a very high range. The efficiency of innovation
and technology, innovation and technology manual and satisfaction with innovation and technology have the

average value of 4.46, 4.50, 4.45 and 4.50 respectively which means a high range.

Keywords: Teak, Lichtenberg figures, flyback transformer
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Abstract

This research was to study the effect of different rice varieties on changes in anthocyanin content and
physical properties of Zongzi products. White glutinous rice, black sticky rice and riceberry rice were used in this
study, divided into the first sample 100% white glutinous rice, the second sample: white glutinous rice mixed
with black sticky rice 50% each, the third sample white glutinous rice mixed with riceberry rice 50% each and the
fourth example black glutinous rice mixed with riceberry rice 509 each. It was found that the use of 1009% white
glutinous rice had the lowest water activity content of 0.854, while the water activity content of glutinous rice
mixed with the formula showed water activity content between 0.888-0.929. Also, related to the moisture
content with similar values in all 4 samples (51.30-57.25%wb). The condition of 100% white glutinous rice
showed, the highest hardness of 32.14 N, while the black sticky rice mixed with riceberry rice gave the lowest
value at 8.97 N. For sensory test in all 4 samples, it was found that black glutinous rice mixed with riceberry rice
presented score at the level of like moderately to like very much (6.60-7.57), in terms of appearance, odor, color,
taste and overall preference. The color test showed that 100% white glutinous rice gave the highest L* value
and tended to decrease when mixed with other types of rice and the same results were presented as the
yellowness value (b%), while the redness value (@*) increased when mixed with black sticky rice and ricebery rice.
For anthocyanin determination, 100% white glutinous rice contained the lowest anthocyanin content of 0.063
¢/¢ dry weight. While riceberry rice and black sticky rice were found that their anthocyanin contents increased

and the value was between 0.193-0.220 ¢/g dry weights.

Keywords: White glutinous rice, Black sticky rice, Rice bery, Zongzi
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Abstract

This research paper presents a system for monitoring and notifying to prevent damages caused by an
abnormal operation of the hot press machine with Intemet of Things technology. The current and voltage values
supplied to the heater of the hot press machine are monitored by sensors in normal and abnormal operating
conditions in real time. The system consists of current and voltage sensors, the Pzem- 004T sensor is used to
measure the current and voltage of the heater. Node MCU ESP8266 processor is used for processing the
measured data values from the sensors and transmit data to the NETPIE platform's cloud storage and recording.
Such information will be displayed on the NETPIE freeboard and notified via the LINE application according to
the working status changes. From the experimental results shown that our proposed system can measure and
display the data values correctly. It can accurately identify and abnormal operating conditions of the hot press
machine perfectly. In addition the recorded and collected data values can be analyzed for more efficient

maintenance planning.

Keyword: Monitoring and notification system, Intemet of Thing, NETPIE Platform, Application LINE
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Abstract

Chiang Khwan district in Roi Et has been experienced recuring floods. Over the past 12 years (2010-2021),
9 flood events occurred at Chiang Khwan, resulting in the loss of lives and properties. This research aims to identify
flood areas at Chiang Khwan district at 2-, 5-, 10, 25-, 50- and 100-year return periods. The design floods and water
level elevations are estimated by the Gumbel distribution. Those are inputs into a 10/2D hydraulic model of the
Chi River developed for flood inundation mapping. At satisfactory calibration and validation results, the R? > 90%
and RMSE < 1 m, the model demonstrates that, at the above retum periods, approximately 22,792; 36,554; 39,053;
41,476; 43,965 Wag 45,349 rai are inundated, respectively. For the 2- and 5-year retum periods, the flood depths
vary mostly between 0-2 m, and that for other retum periods vary mostly between 0-4 m. The flooding begins at
Chiang Khwan sub-district, located shortly downstream of the Lam Pao, which receives water from Lam Pao Dam.
However, after a while, due to narrower river cross-sections downstream, which significantly reduce the river's
drainage capacity, a huge volume of water accumulates, overflows its banks, and starts flooding downstream. As
a result, Phlapphla, Phra That, and Chiang Khwan sub-districts are most affected, respectively. This information and
flood inundation maps are useful for developing flood-control measures, flood resilient design, and emergency

action plan to protect and reduce adverse impacts from future floods.

Keywords: frequency analysis, hydrodynamic model, HEC-RAS, flood map, Chi River
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