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A SURVEY OF TREE IN VALAYA ALONGKORN UNIVERSITY UNDER THE ROYAL PATRONAGE,
PATHUM THANI

Mattanaporn Maikami’ Phanwipa Pangsri’ Watthana Atchariyaphotha®

Treeranut Srisunont 2 Phimnara Nilrit > Narumol Thanananta®”

Abstract

Valaya Alongkorn Rajabhat University under the Royal Patronage, Pathum thani is an
educational institute that plants varieties of plant in order to shade, landscape and increase green
space to the urban area. Moreover, the university has been operating on Plant Genetic Conservation
Project under the Royal Initiation of Her Royal Highness Princess Maha Chakri Sirindhorn (RSPG) as an
RSPG Coordination Centre. Consequently, there was the survey project of type and number of trees in
the university in order to increase the fundamental information of plants that can be applied in other
related fields. The method was a survey around the area and a study plant morphology for plant
identification. The survey result demonstrated that in the university consist of the tree both planted
and naturally grown 23 families 65 species. The kind of tree in FABACEAE was found the highest 13
species. The subordinate kind of plant was BIGNONIACEAE and MORACEAE that found 7 species. The
exploration area was divided into 5 area. It showed that the area from the athletic stadium to the staff
accommodation was found the greatest of tree species. The tree was detected 43 species from all 65
species. The entire area of the campus, Gloden shower (Cassia fistula L.) was a tall plant that the
largest number found. It was found 447 trees because the plant was the university symbolic tree.
Chinese banyan (Ficus microcarpa L. f.) was a medium plant-large that the largest number found
because these trees are densely planted due to popular for fence and along the street. It was found
1,532 trees. The tree was capable of shading, landscaping and consuming fruit. Importantly, these plants
were also a part of the various learning and teaching that related to plant and landscape. Furthermore,
the plant was able to create a knowledge, understand and consciousness of plant diversity conservation

to the people, staff and students in the university.

Keywords : Valaya Alongkorn Rajabhat University, plant, tree
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WIRELESS REMOTE CONTROLLED DEVICES IN ELECTRICAL EQUIPMENT FOR MUTILATOR
AND OLDER PERSON WITH MOBILE PHONES

Yosita charoensiri’” Chumpon patummakason? Chaloemphol Kaewthep?

Kanungnit patummakason *

Abstract

The objective of this research is to develop and design the wireless power control
device by using mobile phone for the disabled people, the elderly, and the general public.
The researcher has analyzed and developed the system by studying the requirements from
users in order to develop the mobile application for controlling electrical device. Then,
the measured results are collected. The expert has advised and evaluated the suitability and

efficiency of device. Then, device has been taken to test the user satisfaction. It is found that

the expert opinion on the suitability of device in the ability to work is very good level ( X -

4.40, SD. = 0.49). The overall accuracy of device is very good level ( X - 4.43,SD. = 0.51). In
terms of design and usage are very good level ( X = 4.24, SD. = 0.50). The overall user

satisfaction is very good level ( X = 4.71, SD. = 0.44). When considering each aspect, it is found
that all aspect has very good evaluation results.

Keywords : the disabled people, the elderly, the general public
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F¥anl flgnssal (2561). wewwAladuduriunes. 4 nsngran 2561, eeulatl, 1hisléann -

http://wiwatmee.blogspot.com/2012/09/blog-post.html.



a o 13 L4 % s a s a
NITITeuazinu dlaseansal lunsvususigudugd auinemansuazimalulad | 21

dinnuaduianAlunisdnsianuiing. (2559). 2 Ay 2559. esulal. 1Wdslaain :
http://service.nso.go.th.

Arduino Board. (2561), 7 uns1ax 2560. oaulail. wiislaain :
http://www.thaieasyelec.com/index.php?lang=th

Android Community (2559). 20 uns1ad 2559. eeulall. Wwiielaain :
http://source.android.com/ Thailand Android Community

Bluetooth Module + HC-05. (2561), 9 nun1#us 2561. eaulail. 1idieldan :
http://www.arduitronics.com/article/n1314e1u-bluetooth-module-hc-05

Database SQLite. (2561), 1 uns1Au 2561. aaulail. \dslgan :
http://www.thaicreate.com/mobile/android-sglite-database.html

Ed Burnette, (2009). Hello, Android: Introducing Google’s Mobile Development Platform
(Pragmatic Programmers). 250 pp., Pragmatic Bookshelf, October 2009.

Project Andii. (2561), 2 qumﬁué 2561. saulail. 1Wasl@an : http://project-andii.blogspot.com/

RS232. (2561), 2 nuamius 2561. saulatl. wWrdelaan :
http://www.thaieasyelec.com/index.php?lang=th

ULN2803 DARLINGTON GATE ARRAY IC. (2561), 8 un31ax 2560. aaulatl. Whiislaan :

http://www.sproboticworks.com/ics/ics/uln-2803-ic.html



22| U9 14 atui 2 (wqunAu- F9MAU W.A. 2562) I5ns Bunsive waz adey Uszana

o v % o aa A oy a % o
mimumu%aaﬂgmuwums'duLUawaewaaWasamamu’luamazmm

igns dunsdve’ nyde Uszwaa®

Received : March 3, 2019
Revised : April 13, 2019
Accepted : May 31, 2019

UNANED

msfniiagussasdiiieAnuavinavesuinureanaaluiide duasgvironis
ﬁwﬁmﬁ%ﬁwmu 1A8YIINITINHUNITNAABILUY 3x4 WNNBLTEAlULNUNITNAADILUUEY
auysal Sy 3 41 Jadunimeassdsznoudie Jadeil 1 Aethidedunsesiiiiinanglaa
200 fadnsusednssusunoanssarinnududy 3 szeu Ao 0 5 uay 10 fadnsudedns Jadedl 2
Aeszoznanlunsduideodunsedt ¢ sty ud 0 1 3 uay 5 Jusudsu Auildlunsdnuie
AUINBUNBUNAT e TnaymnTansm

nan1sAnwIMUINUSINaeandlaunanuaigenislunisuirdaindeniaai (Cop)
aﬂaqmmwznmﬁ%’qﬁﬂaéNﬁﬁaﬁﬁméﬂwaﬁa (P<0.01) walinudBNATINTENINNTEAUAIY
Wuduvomeanedaluindeduasifunisanaesdn COD lutidsdauasiest (P<0.05) ludau
vosUimaeaneda nuhuTinuvesearedaluideduaseiannsatidalfuegluse dulsl
\Au 2 Tladn3usedns mausssesnadnideduasieiine 1 5u

AdAey : nsutaudeyuyy weanesa Auluaniizuids

! 9199356, M umaluladFunndsuiionisinems aaxinermansussmalulad aarvumaluladuyuiy

2 919736, @17 imenmansuszimaluladduanay aasinermansuszmalulad anrtumeluladuyuiu e-mail
: phanuchai.p@gmail.com

*gilwusnan e-mail : kung32123@gmail.com



a o 13 L4 % s a s a
NITITouaziau tlaveadnsal lunseususguius auineansuasinalulad | 23

URBAN WASTEWATER TREATMENT WITH PHOSPHORUS CONTAMINATION
BY SOIL FLOODING

Nuttakorn Intaravicha!” Phauchai Pramual?

Abstract

The objective of this research was to study the effect of phosphorus
concentration on urban wastewater treatment. The experimental design of this study was
3x4 Factorial in Completely Randomize Design with 3 replications and there were 2
experimental factors in this research; phosphorus concentration and flooding period. The
first factor was phosphorus concentration, there were 4 levels of phosphorus concentration
in synthetic wastewater with 200 mg/L glucose; 0, 5 and 10 mg/L, respectively. The second
factor was flooding periods, there were 4 levels of flooding period; 0, 1, 3 and 5 days,
respectively. The soil sample for this experiment was collected from Bang-Khonthi district,
Samut-Songkhram province.

The result shown as, the chemical oxygen demand was quite decreased
depended on flooding periods with highly significant (P<0.01). There had not found the
interaction between phosphorus concentration and decreasing of the chemical oxygen
demand in synthetic wastewater (P<0.05). Besides that, this experiment could reduce
phosphorus concentration in synthetic urban wastewater, were not over 2 mg/l since the
1*" flooding day.

Keywords : Urban Wastewater Treatment, Phosphorus, Soil Flooding
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(Firmansyah |, et al., 2017 ; Siziba N, 2017 ; Sanabria-Leo'n R, et al,, 2007) lngnuIzAUNIS
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ansnarasadiudmaunuldviu dmalimdaivfinueendiouanategisniuadeLios
wlifissworonslivesdunidluumash viliAnAnssumsdesansarsdunisluannzly
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Yodkaew S, et al,, 2017) 3nwia Fuynnad Usevu (2560) Sanudn newinveudiusgansninlung
ﬂwﬁmﬁwL?{Eﬂ,ugﬂsum'iﬁmmmaaaaﬂ%lﬁluﬁw&iaaaa’lamdmﬁ (Chemical Oxygen Demand : COD)
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AN 1 LLaQOauﬁamqmamwLLaW’NLﬂﬁmmizmimaqﬁuﬁaaéwﬁ AUAVINUNLYIN
gunauNAuN fminaymsansiu

AuaLTRYBIAU (Soil properties)

iledu (Soil texture) Silty Clay Loam (SiCL)
1518 (Sand) : % 16
neuds (Sitt) : % 45
Auniled (Clay) : % 39
Arnudunse - 19 (pH) 7.6
A sl (EC) : mS/cm 0.23
USinasdunieTngludu (OM) : % 2.39
Usameanesariduuselowd (Available P) : me/ke 87
UsnallmuvaiBeniinaniudeulsd (Exchangeable K) : mg/kg 10
Usampaideniivanudsuld (Exchangeable Ca) : mg/kg 417
Usanauanii@eniinaniudenld (Exchangeable Mg) : mg/kg 29

2. Bvwavesaududuvoaeanesaluiideduaest demstidathidsluzuuuy
283 COD
AnmanIInaasInuiUsunamves CoD insaataldnuinlunisndeudds
é’aLﬂswxﬁL%:uﬁuﬁﬁdqumamaaﬁwwaﬂgima 200 fadnsustedansilothlUAnsesivnuTanames
COD wui A1 COD Anmadnldisuduaglutas 187 - 198 fladn3usedns TneileAnAadeves
USas COD finsradalsisusiunisnnasogi 187 Sadndusiodns lefinnsanainnismnassudn
Wudwﬂ%mmmaw@am%’asluﬁﬂL?{EJﬁaw%waiamﬁuﬁwmui’u‘iuﬂﬁﬂ’lﬁmﬁwLﬁaﬁmwiﬂugﬂuw
299 COD peiltud1Agyn19ads (P<0.05) Tuwailofinnsansuauiunuis i uiidaing
AMULANABEsiTEEEDIadf (P<0.01) namRes L TuuinTueraunsavidai
eluguuuures COD IgnnBusamsedi 2
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M990 2 BnEnavesduiudaienisunlnundeduasieilusureansinserivsinaues
panTLauildgesaagymand (COD : mg/l)

SruuTufida
09 194 3 U 59U
187 d 78 ¢ 62 b 49 a

R square=0.99, %CV = 7.1, Mean square error = 49.78

wandunuInUTunameanesanldasivluindeduaszildiinnuuanaigeenedl
WedAny (P>0.05) fuanuanunsalunsurdnuindeluguwuues COD feguil 1 uag an3eil 3

A157199 3 dnSnavesUSuramleanasananisUUn UL AuFNATIEIVBINITIASITRUS U Y DY
pondlaunldussaaisniaail (COD : mg/l)

ANt B anasHl UL EY

0 mg/l 5 mg/l 10 mg/l

96 ns 93 ns 92 ns

R square=0.99, %CV = 7.1, Mean square error = 49.78

WaRasundnsnasuiusEnINesrasIatainuUS I ameanasans 3 sesunuin bl
AMULANANDENHTudAYEDaA (P>0.05) A3 1
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4 N

ANIWRVBITIWIWIWN VIR URENLNTUIUABLFE

a [ 4
RILAINEH

m 13010 P 0 mg/l

m J3um P 5 mg/l

m YSum P 10

i 1 dvsnavesdwaTundaidedunsiidadndedunseilugdvesmslinseiuianu
YpsponTaunldussaaianiall (COD : mg/l)

Wesannuinaendinisdaingds 1 Yududuly Tdawnsensaaiausuiames
Wearladaluddeseisuuilaludulaveanosn uodald 9ihn1smaasinsiadeuysunaues
Weavladaluddeduasievifidass 5 Gadnsusedns way 10 fadnsusedns ludie 2 uas 4 .
iieSsuniisuUSnameseanedaludndonuin dideduaseiitiusunameanefafisysu 5
flaan3usedns nendiaideiuausnegnaduna 2 uay 4 alus Sruauegsas 6 81 wuindl
Aladvogf 167 fndnsudedng uax 0 fadnfudedns awddy luruziiidedaunse s

a

Usameanesaiszdu 10 dadniudednsnendslindefuausiegraduaan 2 uaz 4 Hlua
wuhilenadeegh 6.48 dadnTuredns uay 0.5 HadnTuredns AUAPU TWMINIAININTZ IV
MguvunszyIsinamearesananunludndedeliiv 2 Tadnsusedns fwnsei 4

A1519% 4 YSinaesleanesaniviosgluundedunsien (me/)

syEzaTan Usinameanedasuduluridedaunse
5 mg/l 10 mg/l
2 Falug 1.67+0.02 6.08+0.02

4 Flug 0 0.5+0.03
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BIODIESEL FROM BLACK ACID OIL USING KOH AND Fe2(SO4)s CATALYSTS
Somsuk Trisupakitti'” Pornpimol Ponkham' Watchara Senajuk? John Morris?

Abstract

Thailand uses palm oil as a raw material for biodiesel, but palm oil production does
meet the biodiesel demand. This study examined the production of biodiesel from black acid
oil, using KOH and Fe(SOa)s as catalysts. We determined conditions such as the methanol to
black acid oil volume ratio, reaction temperature, reaction time and catalyst loading that would
optimize biodiesel yield. We found that the optimum yield of biodiesel occurred with methanol
to black acid oil volume ratio 5:1; reaction at 70°C for 120 min; with 1.5 wt% of KOH and 1 wt%
Fea(SO4)s loading. The biodiesel yield was 87.5% using KOH and 70.0% using Fex(SOa)s catalysts.

Keywords : biodiesel, black acid oil, potassium hydroxide, ferric sulphate
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Introduction

The price of petroleum is constantly increasing: this impacts the overall economy and
may hinder both current and future national growth. Thailand does not produce enough crude
oil to meet internal demands and it imports oil. Demand for fossil fuel is high, especially for
diesel, which is mainly used for transportation. Therefore, development of alternative fuels to
replace petroleum and diesel must be established as a matter of urgency and this drives
research on domestic raw materials, such as vegetable oils, from which biodiesel can be
produced.

Biodiesels are renewable resources, biodegradable and nontoxic, thus they affect the
environment less than traditional diesels. They have similar properties to diesel and can be
used as fuel for vehicles, without modifications to the engine; it also helps to maintain the
condition of the engine, which lasts longer as the oxygen in biodiesel leads to more complete
combustion, which, in turn, leads to fewer exhaust products, such as black smoke and carbon
monoxide and a reduction in air pollution. Moreover, biodiesel reduces blockages in the exhaust
system, as it contains no sulfur and the oxygen content, not only gives better combustion, but
reduces pollution from sulfur dioxide, hydrocarbons, carbon monoxide and dust. Biodiesel has,
therefore, become a very promising alternative to diesel from fossil fuel.

Currently, biodiesels are made from vegetable oil, used vegetable oil, animal fats, palm
oil, physic nut, soybean, peanut, castor and sunflower oils. However, another type of oil
increasingly used is coconut oil from the pulp of coconuts or black acid oil. The main
components of coconut oil are saturated fatty acids, with medium chain length molecules, such
as lauric acid. This is more easily absorbed by the body and accumulates less in fatty tissue
than fatty acids with longer chains. The basic production of biodiesel from vegetable oils, has
been described in detail by Cervero et al. (2008): vegetable oil fatty acids, with short to medium
length carbon chains, are transesterified, using an alkaline catalyst (sodium or potassium
hydroxide at ~80°C). Ethanol is obtained from the fermentation of sugars, present in the
vegetable structure (McCoy, M., 1998; Wright, JD., 1988). The direct use of vegetable oils as
fuels has not been satisfactory in diesel engines, because of their high viscosity, low volatility,
polyunsaturated compound content, high concentration of free fatty acids, resins and rubber
(formed by oxidation or spontaneous polymerization) and cinder deposits. Thus, the chemical
modification of vegetable oils to obtain suitable fuels, in particular, the synthesis of fatty acid
esters, yielding the so-called biodiesel, has been studied. A simple life-cycle analysis shows that
the conversion of vegetable oils to biodiesel requires a substantial amount of energy, because
of the high temperature needed for effective reaction (Van Gerpe, J., 2005). The enzymatic
catalyzed reaction generates smaller waste streams and enzymes can efficiently convert both

triglycerides and free fatty acids into biodiesel, under mild conditions. Phase stability leads to a
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product with few impurities and the aqueous phase, which contains the catalyst is very stable
(Vicente, G., et al,, 2007).

In this study, biodiesel can also be used as a heating fuel in domestic and commercial
boilers. Research is underway to determine whether such main components of coconut oil are
saturated fatty acids, with medium length chains such as lauric acid. This is more easily absorbed
by the body and accumulates less in fatty tissue than long chain fatty acids. Our key objectives
were 1) to investigate the optimum conditions for biodiesel production from black acid oil, 2)
to analyze the influence of operating conditions, such as; the volume ratio of methanol to black
acid oil, reaction temperature and reaction time using KOH and Fex(SOa)s as catalysts and 3) to

obtain a high yield of biodiesel from black acid oil.

Research objectives
This study examined the production of biodiesel from black acid oil, using KOH and

Fex(SOu)s as catalysts

Methodology
1. Preparation of material
Biodiesel is derived from vegetable oils; the black acid oil was selected by various
methods, among which transesterification were the most widely used. The present work
explored the effects of variations in free fatty acids (FFA) of vegetable oils on the biodiesel
production method as well as on the yield. Black acid oil was purchased from Saengsook
Industry Co. Ltd, Samutprakan Province, Thailand and was heated at 100°C for 15 min to
remove moisture. Methanol, potassium hydroxide (KOH) and ferric sulphate (Fex(SOa)s) were
Laboratory Reagent (LR) grade.
2. To analyze the influence of operating conditions
We analyzed the influence of operating conditions, including the volume ratio of
methanol to black acid oil, reaction temperature and reaction time, using KOH and Fey(SOa)3 as
the catalyst, using typical edible plant oils, such as black acid oil, for the production of biodiesel.
These raw materials are not entirely suitable, thus we investigated the influence of operating
variables on the transesterification of black acid oil to biodiesel over KOH and Fex(SOa)s
catalysts. The individual and combined effects of three variables: reaction time, reaction
temperature and catalyst amounts were evaluated. The conversion of black acid oil to biodiesel
was achieved through the transesterification reaction over the catalysts at various methanol-to-
oil volume ratios in a batch reactor. Physicochemical properties of the KOH and Fex(SOa)s

catalysts were obtained.
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3. To synthesize the biodiesel production from black acid oil that was obtained a
high yield of biodiesel
This step explored the effects of variations in free fatty acids (FFA), namely; black
acid oil of vegetable oils on the biodiesel production methodology as well as on the yield. This
wealth has led to an increased development of production, transformation and preservation of
from Saengsook Industry Co.,Ltd, which generates large amounts of coconut oil mill waste.
4. To synthesize of the properties of black acid oil
The following properties of black acid oil were measured: pH value, acid value
(AOAC, 1989), saponification value (PORIM Test Methods, 1995) and iodine value (AOAC, 1997).
Production of biodiesel from black acid oil and methanol in presence of KOH and Fex(SOad)s as
catalyst was measured in a 200 ml round-bottom flask, equipped with magnetic stirrer and
reflux condenser (Figure 1(b)). The methanol to black acid oil volume ratios varied over a 3:1-
10:1 range. Reaction temperatures were 40°C, 50°C, 60°C and 70°C. for times ranging ranging
from 30, 60, 90 to 120 min and catalyst loading from 0.5 1.0 1.5 to 2.0 wt%. The reaction was
started by stirring at 250 rpm. After the reaction, the upper layer consisted of biodiesel, while
the lower layer was glycerol. The biodiesel was washed several times with warm water and

heated at 70°C for 30 min to remove the methanol. The biodiesel yield was calculated from:
Yield (%) = (Weight of biodiesel / Weight of oil) x 100

5. To synthesize the biodiesel production from black acid oil that was obtained a
high yield of biodiesel
In this work, we focused on managing the black acid oil fraction efficiently when
producing biodiesel and investigated KOH and Fex(SOa)s as catalyts transesterification to produce
biodiesel. For the transesterification, we also synthesized KOH and Fex(SO4)s composites, by the
direct impregnation method, as base and acid catalysts for the transesterification of hydrolyzed
littered edible oil fraction. The successful development of this process would greatly increase
the prospects of using a low-quality feedstock for economical biodiesel production.
6. Catalyst formulation
The correct amount of catalyst needs to be used, because both excess as well as
insufficient amount of catalyst will cause soap formation. Correct amount of catalyst can be
determined by volumetric titration of the oil. Commonly used alkaline catalysts in the biodiesel
industry are potassium hydroxide (KOH) and sodium hydroxide (NaOH) flakes which are
inexpensive and easy to handle in transportation and storage. Here we used KOH pellets and
Fea(SOad)s as the catalyst, i.e. a solid chemical catalyst, whose advantages are short reaction time,
usually between 1 hour to 4 hours, requiring low catalysts concentration (about 1%). This

catalyst is also cheap and does not inhibit the reaction.
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(a)
Figure 1. Experimental setup (a) Black acid oil (b) Reflux set for biodiesel production and

(c) Biodiesel produced.

Result and discussion
The black acid oil was very dark brown (Figure 1a). The pH was 4.65. The acidity was
233 mg-KOH/g, the saponification value was 268 mg-KOH/g and the iodine value was 57.3 g-1o/g
(Trisupakitti, S., 2016).
1. Effect of methanol to oil volume ratio
One of the most important parameters affecting the yield of biodiesel is the molar
ratio of alcohol to triglyceride. Stoichiometrically 3 moles of alcohol and 1 mole of triglyceride
are required for transesterification to yield 3 moles of fatty acid methyl/ethyl esters and 1 mole
of glycerol. In order to shift the reaction to the right, it is necessary to either use excess alcohol
or remove one of the products from the reaction mixture. The second option is usually preferred
for the reaction to proceed to completion. The reaction rate washighest when 100% excess
methanol was used (Shereena, KM. & Thangaraj, T., 2009; Ghaly, A.E., Dave, D., Brooks M.S. &
Budge, S., 2010). Although methanol, ethanol, propanol, butanol and amyl alcohol can be used,
methanol is applied more frequently, as its cost is low and it is physically and chemically
advantageous (more polar as the shortest chain alcohol). On the other hand, ethanol may be
preferred over methanol, since it is derived from agricultural products and is renewable and
biologically less damaging in the environment. The effect of the ratio of methanol or ethanol
to oil was studied. The highest biodiesel yield was nearly 99.5% at 6:1 methanol/oil. In
comparison, biodiesel yield using methanol continuously increases with the raise of methanol
molar ratio (Hossain, A.B.M.S. & Boyce, A.N., 2009).
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Biodiesel yield (%)
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Figure 2. Biodiesel yield (%) vs methanol to black acid oil volume ratio. Reaction conditions:

reaction time 120 min, catalyst 1 wt% and reaction temperature 60°C.

Figure 2 shows the effect of methanol to black acid oil volume ratio on biodiesel
yield. The volume ratio of methanol to black acid oil at 5:1 shows the highest yield of biodiesel
at 70% was produced from transesterification using KOH as a catalyst, while Fex(SOq4)s catalyst
shows the highest yield at 65%. However, when the proportion of methanol to black acid oil
increased to over 5:1, biodiesel yield decreased. This might be because transesterification is a
diverted reaction and the alcohol content must be large enough to drive the reaction in the
right direction and increase the yield of biodiesel. Our results were similar to those of Phan and
Phan (2008), who used vegetable cooking oil as a renewable energy option. Therefore, the 5:1
volume ratio of methanol to black acid oil was selected in our study, as this generated the best
biodiesel yield. However, this value depends on the properties of black acid oil and the type of
catalyst used. For example, Centikaya and Karaosmanoglu (2004) found that a methanol:oil ratio
below 5:1 is insufficient for the base-catalyzed transesterification, while Zheng et al. (2006)

observed that the methanol:oil ratio could be up to 250:1 in the presence of an acidic catalyst.
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2. Effect of reaction temperature

Biodiesel yield was highest at 60°C. At 70°C, the temperature exceeds the boiling
point of methanol (64.7°C). Methanol readily evaporated and many bubbles were observed.
This led to a three-phase system (Islam et al,, 2013), in which the bubbles reduced reactant
contact. Although higher temperature would normally accelerate the reaction, the biodiesel
yield peaked at 65°C, just below the methanol boiling point (Usta et al., 2016). Other reports
similarly found that peak yields occurred just below the methanol boiling point (Khan, N.A. &
Dessouky, E.H., 2009; Ma, F. & Hanna, M.A., 2009; Pramanik, K., 2003; Srivastava, A. & Prasad,
R., 2000).

Biodiesel yield (%)
KOH B Ferric Sulfate

70

80

67.5
70

60 -
50 -
40 -
30 -
20 -

10

40 50 60 70

Temperature (°C)

Figure 3. Yield vs reaction temperature: Reaction condition: methanol to black acid oil ratio

5:1, reaction time 120 min and catalyst loading 1 wt%.

Fisure 3 shows the effect of reaction temperature on biodiesel yield. The optimum

reaction temperature was 60-70°C. Raising the reaction temperature had a positive effect on
methanolysis of black acid oil. These results are similar to those of Cvengros and Povazance
(1996) for biodiesel from rapeseed. They showed a maximum yield at68 -70°C. However, as the

reaction system was operated at ambient pressure, it was impossible to rise the temperature

further: at 70°C. methanol kept boiling.
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3. Effect of reaction time

Fatty acid ester conversion increased with reaction time. The reaction is slow at
the beginning due to mixing and dispersion of alcohol and oil. After that the reaction
proceeded very quickly. Further increase in reaction time did not increase the yield, i.e.
biodiesel/mono alkyl ester. Besides, longer reaction time led to reduction of end product
(biodiesel), due to the reversible transesterification reaction, resulting in loss of esters as well
as soap formation (Mathiyazhagan, M. & Ganapathi, A, 2011; Musa, I.A,, 2016). This was in
accordance with the results of Meng et al. (2008), who reported that increasing the reaction
time from 2 to 4 h had no significant effect on the glyceride conversion was observed. This
suggests the reaction was in the equilibrium at a slow rate. Meng et al. (2008) also reported
that, in alkaline methanolysis, the reaction time was from 1 to 4-hours with temperature at 60
or 65°C.

Figure 4 also illustrates the change of biodiesel yield of two catalysts as function
of reaction time. Under the same reaction conditions, the yield increased with the reaction
time from 30 to 120 min. However, the reaction time at 120 min shows the biodiesel yield
reached 75% for KOH and 70% for Fe,(SOa)s as catalysts.

Biodiesel yield (%)
KOH M Ferric Sulfate

80
20 - 65
60
50
a0
30
20
10 -

O T T T 1

3(\ N nnN 4.20
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Figure 4. Yield vs reaction time: Reaction conditions: methanol to black acid oil ratio 5:1,

reaction temperature 70°C and catalyst loading 1 wt.
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4. Effect of catalyst loading

Biodiesel formation was also affected by the concentration of catalyst. Commonly
used catalysts for biodiesel production are sodium hydroxide (NaOH) or potassium hydroxide
(KOH) (Mathiyazhagan, M. & Ganapathi, A., 2011). The type and amount of catalyst required in
the transesterification usually depended on the quality of the feedstock and method of the
transesterification. For a purified feedstock, any type of catalyst could be used for the
transesterification. However, for feedstock with high moisture and free fatty acid content,
homogenous transesterification was unsuitable, due to the high possibility for saponification,
to occur instead of transesterification. The yield of fatty acid alkyl esters generally increased
with increasing amount of catalyst. This was due to availability of more active sites by addition
of larger amounts of catalyst. However, from an economic perspective, a larger amount of
catalyst may not be profitable, due to the cost of the catalyst itself. Therefore, similar to the
ratio of oil to alcohol, optimization is necessary to determine the optimum amount of catalyst
required for transesterification (Musa, I.A., 2016; Colombo, K., Ender, L. & Barros, AA.C., 2017).
Other researchers reported that, after the reaction reached the maximum yield, further
increase in the catalyst decreased the yield (Jiang, S. T., Zhang, F. J. & Pan, L. J.,, 2010; Efavi, J.
K., Kanbogtah, D., Apalangya, V., Nyankson, E., Tiburu, E.K., Dodoo-Arhin, D., Onwona-Agyeman,
B. & Yaya, A, 2018). Below 0.8 % of catalyst, the little transesterification occured as there was
not enough KOH to drive the reaction to completion. Observations showed that at higher
catalyst amount (above 2.0 %), saponification occurred. Soap formation in the presence of high
catalyst amount increased the viscosity of the reactants and decreased yield (Hossain, A.B.M.S.,
Boyce, AN, Salleh, A. & Chandran, S., 2010). Karmakar et al. (2010) reported that a 91.8 wt%
biodiesel yield was obtained with 2.0 wt % of KOH. Surya et al. (2012) reported that 2 wt% of
of KOH or NaOH was not suffieicent to obtain 95 wt% of biodiesel yield, because the free fatty
acid of jatropha was high, 1.39 mg/g KOH. In this study, the catalyst amount was increased to
2 % to compensate for the high free fatty acid content in coconut waste oil (Keera, S.T., El
Sabagh, S.M. & AR. Taman, AR., 2011).

The effect of catalyst loading on yield of biodiesel is shown in Figure 5. The
biodiesel yield increased to 87.5% with KOH catalyst with increased catalyst amount, but when
the catalyst loading reached 1.5 wt%, it started to decrease. This was attributed to the
formation of soap, which hindered the separation of the methyl ester phase during the washing
step: the saponification of free fatty acid with KOH is shown in equation (I). The decrease in
yield was due to soap formation at higher KOH loading. Furthermore, Figure 5 shows the effect
of Fex(SO4)s loading on biodiesel yield for heterogenous catalysis. Fex(SOa)s is an effective solid
acid catalyst in the esterification shown in equation (II). At 1 wt% catalyst loading, a maximum
yield (70%) was found. On further increasing the amount of catalyst, biodiesel yield decreased

as the mixture of reactant and catalyst became viscous, leading to insufficient mixing and
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therefore imcomplete reaction.
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Figure 5. Effect of catalyst loading on biodiesel yield. Reaction conditions: methanol to black

acid oil ratio 5:1, reaction temperature 70°C and reaction time 120 min.
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free fatty acid ester

Basically, making biodiesel from oil, methanol (or ethanol) and catalyst, is a simple
chemical process. The problem lies in the chemical reaction kinetics. The conventional
transesterification of the triglycerides to fatty methyl esters and glycerine is slow and not
complete. During the conversion, not all fatty acid chains are turned into alkyl esters (biodiesel).
This reduces biodiesel quality and yield significantly. All kinds of plant oils and waste materials,
for example, cooking oil wastes have been suggested as feedstocks for biodiesel production
through transesterification. Chemical transesterification, in presence of alkaline catalysts, has
been the method of choice for biodiesel production and commercialized in many places. It has
been shown that enzymatic transesterification can be successful with a variety of lipases with
higher yields using a large variety of oils, fats and acyl acceptors. Optimization of parameters of
reaction systems will reduce the cost of the production of biodiesel and will make enzymatic
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transesterification for biodiesel production more promising (Ghaly, A.E., Dave, D., Brooks M.S. &
Budge, S., 2010).

Conclusion

We determined the optimum conditions for producing biodiesel from black acid oil
using transesterification and esterification. For transesterification using KOH catalyst, the
maximum biodiesel yield was 87.5% at a 5:1 volume ratio of methanol to oil at 70°C for 1.5
wt% catalyst and 120 min reaction time . Esterification using Fea(SOa)s catalyst produced
maximum biodiesel at 70% with a 5:1 volume ratio of methanol to black acid oil at 70°C, catalyst

loading at 1 wt% and reaction time at 120 minutes.
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LOW-TEMPERATURE POTTERY MADE FROM LIGNITE FLY ASH
AND THALEKAEW CLAY IN PHITSANULOK PROVINCE

Thanarat Jitcharnvichai®”

Abstract

This research aimed at studying the properties of the raw material and physical
properties of clay mixed with lignite fly ash and Thalekaew clay in the production. Lignite
fly ash is the remain of coal used in electricity production. Thalekaew clay has a good
quality and can be used in the production of low temperature pottery. This research
applied the mixing ratio all ingredients by base line diagram to get ten ingredients. Then test
pieces were formed by press archetype. The physical characteristics of the clay were examined
before burning. After that the sample was burned at a temperature of 1100 °C in both
atmosphere (oxidation and reduction). Then, the characteristics of archetype were examined.
The results showed that the most average finesse range of both raw materials (lignite fly ash
and Thalekaew clay) was 251 -2 mm. The chemical composition analysis of the lignite fly
ash and Thalekaew clay indicated that the percentage of silica oxide was 35.50% and 62%,
alumina oxide 18.80% and 18.20%. It was found that the percentage of calcium oxide was
17.30% and zinc oxide 12.90% in lignite fly ash. The results also showed that the first
ingredient (mixture with 5 % of lignite fly ash) was the best ingredient of all the
atmosphere. In the oxidation atmosphere, it was found that the highest strength was 244.79
kg/cm?; the highest density was 2.04 g/c® and water absorption was 12.60 %. In the reduction
atmosphere the results showed that the highest strength was 244.03 kg/cm?; the highest density
was 1.95 g/cm” and water absorption was 5.47 % with light red color of 6/8 2.5YR all of
atmosphere. Therefore, the two atmospheres were chosen to manufacture the products

because the properties of the ingredients were equivalent to the properties of earthenware.

Keywords: Pottery, Lignite Fly Ash, Material Technology, Material Science, Thalekaew Clay

L Program in Ceramics, Faculty of Industrial Technology Pibulsongkram Rajabhat
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p = _Ma_ p (5)
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Wr = dwiihvesunaaouluvesivad (9)

2.5 Anwidnuaganaunilagldyanageueuiiieud Munsell Soil Color Book

NANTABUALBAUTIUNA

NANT5JY

1. &nwurvesingiu Anvinisnsseenuasidenvesingiuiis 2 viia fvuaadsey
Tugas 251 lulasiuns -2 Sadwnsiuns Wnediasednluddusuasevay 20.67 wasAumiymeiawni
fUsuasesay 59.39 MunalATediuUsznounsaiivesingAunudn wWiassdnlud 13801
sonlefgatisseeas 35.50 Jeglueentansevay 18.80 luaadevsenlediosay 17.30 fwdneanluyd
Sewaz 12.90 lnsdnunfvulneenleduaslasulaeenled Sosay 0.03 uag 0.01 AEIFU wag A
willewmeiauia f38neenledgefieiosar 62.00 foglureenlenionas18.20 Tmdneenlyniovar
5.48 lnedunanfgeanles 1ufeulaeantyd wavlasulaeenled Seeay 0.03 0.03 way 0.01
AEAU

2. authvsmenwendonuti uanwumaned 12 uay 3

A1999 1 LAASENUANINIEATNUDITUNABDINDULNT

M5 all‘lj’awf]ﬂﬂ’]EJﬂ']WGU?N%JUV]WﬁBQﬂIBULNW
dunaudl Anuanssolumstugy nsnes (Sovaz) ANdase (kg/cm?)
Aunziaui Ul 5.70 99.12
1 Fuguld 5.00 69.60
2 Fuguld 430 68.88
3 Fuguld 430 61.68
q Ul 4.00 57.60
5 Ul 2.70 53,52
6 Ul 2.00 48.72
7 FugUld 1.70 39.68
8 FugUld 1.30 29.52
9 FugUld 0.70 18.08
10 FugUld 0.50 12.72
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A19199 2 LARSENURNIINEANYDITUNAABINA NN 1‘UU‘§‘§E’J’]ﬂ’]ﬂﬂ?iLNWLLUULNWiMﬂﬁMUﬂ‘iﬂj

AUURNIINYATNY BITUNAADINA LN

daz?;;ﬁ 4 ﬂijméh AT ause ﬂ?i@ﬂ%m}l AUMUILLUY
(Souay) (kg/cm?) (So8ay) (g/cm?)

Aunziann Light Red 6/8 2.5YR 9.37 295.02 8.22 2.07

1 Light Red 6/8 2.5YR 9.33 242.79 12.60 2.04

2 Light Red 6/8 2.5YR 9.30 206.09 14.52 1.89

3 Light Red 6/8 2.5YR 9.27 148.57 18.38 1.89

4 Light Red 6/8 2.5YR 9.23 114.87 18.57 1.85

5 Light Red 6/8 2.5YR 9.07 95.26 18.89 1.84

6 Light Red 6/8 2.5YR 9.00 90.32 24.94 1.74

7 Light Red 6/8 2.5YR 8.90 86.87 25.70 1.70

8 Light Red 6/8 2.5YR 8.80 79.33 25.99 1.66

9 Light Red 6/8 2.5YR 8.70 66.54 26.42 1.54

10 Light Red 6/8 2.5YR 8.30 52.70 29.68 1.52

M13199 3 uansauUavisnienmuestunaaeanaan luusseimansiiuulvliauysal

AUURANINYATNY BITUNAADINAILHN

aqi;;; 4 ’ nzsmv?h CRRIAIIER mi;@m%uﬁw AT
(Sovay) (kg/cm?) (Sovag) (¢/cm?)

Aunglauia  Light Red 6/8 2.5YR 9.30 343.41 5.27 2.08

1 Light Red 6/8 2.5YR 9.27 244.30 5.37 1.95

2 Light Red 6/8 2.5YR 9.05 226.99 9.72 1.90

3 Light Red 6/8 2.5YR 8.90 164.45 9.76 1.86

q Light Red 6/8 2.5YR 8.73 151.59 10.20 1.81

5 Light Red 6/8 2.5YR 8.73 138.79 13.62 1.81

6 Light Red 6/8 2.5YR 8.63 123.18 16.02 1.81

7 Light Red 6/8 2.5YR 8.60 98.67 2247 1.79

8 Light Red 6/8 2.5YR 8.30 49.74 27.54 1.73

9 Light Red 6/8 2.5YR 8.27 30.67 26.08 1.73

10 Light Red 6/8 2.5YR - - - -
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fu vieldauludunounismdnesiindesiinnnuasBenuin amnsasiunzunss 100 Wy (150
lumsew) Tauasmniluaimeniiounasdisanvuinvesingivadlasn dwdseneunmaaiivesingiu
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ASSESSMENT CRITERIA OF GREEN BUILDING MATERIAL : BRICK
Lerdchai Sathitpanawong'™ Sasima Charoenkit®

Abstract

Research was aimed to develop the basic green building materials assessment criteria
regarding to the building materials: brick. The developed criteria was then examined within the
three factories. The operations procedure was absolutely analyzed into three steps including
the basic assessment criteria development, the 2™ step was the validity correcting of indicators
followed by the green building bricks criteria assessment testing in the 3 step. The result
showed that the appropriate evaluation criteria should be proper by the follow: the focusing
on the authorized and sustainable raw materials abundantly found in the local. The qualification
criteria should be focus on the specific standard depending on the typical products, the other
properties attended to energy and also safety features. The production and transportation were
compromised based on the recovery process as well as the reduction of natural resources
utilization and greenhouse gas emissions. Lastly, the removal criteria qualified based on waste
management provide the non-affective to environmental impact. Moreover, the assessment
was evaluated in 3 factories, that plant no.1 (non-standardized), plant no. 2 (standardize
processing) and the last 3" factory (standardized), processed the analytical score of 31.25%,
68.75% and 71.87 %, respectively. The overall score of plant no. 1 was less than half of all
points. More than half scores of plant no. 2 and 3 were appeared within the term of raw
materials, products properties and the removal criteria, while the lowest score was occurred
through the production and transportation process. The production and transportation process
of those plants should be improve according to the specific indicators leading to the most

evaluated assessment passing and further standard certification submission.

Keywords : Assessment Criteria, Green Building Material, Brick

Faculty of Architecture Naresuan University, Phitsanulok, Thailand 65000
*Corresponding author, e-mail: ta95559@yahoo.com
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EFFICIENCY IMPROVEMENT OF ANIMAL FEED MILL WAREHOUSE MANAGEMENT
A CASE STUDY OF ANIMAL FEED MILL

Arisa Saekhow!” Sudhee Prajongsak' Chatchawarn Mongkhon' Saifon Sekkhunthod?

Abstract

This research aims to efficiency improvement process finished feed warehouse. Case
study of animal feedmill. For effectiveness achieve optimal accuracy, quality and working
time.The research methodology implements the warehouse operations and apply the IDEFq
(integration definition for function modeling), Techniques to improve the warehouse processes,
principles of layout and the warehouse and ECRS principles. The research instruments for
collecting data were Inventory count record, Inventory FIFO systemrecord, the assessment for
satisfaction of employees, the statistics used in the research were mean, percentage, and t-test.
The research revealed that efficiency in the counting accuracy. After process improved can
reduced the errors of data items wrong counted 18.67 items. Increased efficiency 16.52 percent.
The efficiency quality after process improved canreduced the errors pay goods is not FIFO
average 5 items. Increased efficiency 4.42 percent.The efficiency on timeafter process improved
can reduced time the pay goods average 44.92 minutes per vehicle and reduced time 16.24
minutes. Increased efficiency 28.68 percent. The satisfaction of the employees after the
development was at high level with 4.83 of mean. The comparison of efficiency result after

thedevelopment was higher than before the development at .05 statistically significant level.

Keywords : efficiency improvement,warehouse management.
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IMPROVEMENT OF QUALITY AND SHELF LIFE EXTENSION OF THE DRIED YELLOW-STRIPE
TREVALLY FISH (Selaroides leptolepis) BY USING OZONATED WATER

Pakorn Saenjit'” Chatchawarn Mongkhon 2
Sudhee Prajongsak® Saifon Sekkhunthod*

Abstract

The objective of this work is to study the effect of concentration of concentration
and duration of ozone water in the production of dried yellow fish On microbiological properties
during production and storage By studying the total amount of microorganisms naturally
contaminated And fresh yellow fish dissected through ozone water immersion At ozone
concentrations of 0.5 0.75 and 1 ppm, 3 levels of soaking time were 10, 15 and 20 minutes.
Water Activity (Aw) not more than 0.85 from the experimental results It was found that the
amount of microorganisms tended to decrease when the concentration of ozone and the
duration of ozone immersion increased. The right conditions are The use of ozone water
concentration 1 ppm, soaking time 20, makes the microbiological quality of the yellow fish
freshly dissected.

The shelf life of product with ozone concentration 1 ppm was studied by packing in
polyethylene (PE) bags. Compare storage conditions. At room temperature (30 = 5 ° ), chilled
temperature (7 + 2 ° C) and freezing temperature (-18 ° Q). It was found that dried yellow fish
that passed 1 ppm ozone concentration at room temperature ( 30 + 5 ° C) Refrigerated
temperature (7 + 2 ° C) and freezing temperature (-18 ° C) and packed in a vacuum condition
can be stored for 45 days. All product packed under different conditions were free from health

hazard microorganisms.

Keywords : Ozone application, Dried yellow-stripe trevally fish, microbial quality, color,

texture, shelf life
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yhmafutoyakeus quaius 2561 fa nangrau 2561 iunaniaun 6 Weu Inefieazdeadeya
lun  Nan13AIIERAUNINHEATLIN N199T1UIAUNTY NBAN UARZNITNAREY  NANISANYIBIY
msLiusnwWanSau

4. MIRATIEVTeUA
4.1 msinusunalelyy
0.2 MIWATIEINQAUEE T (WsmaRsnne S19Bunnsgrunsisyas)
4.2.1 Salmonella spp.

4.2.2 Colifrom
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4.2.3 Yeats and mold
4.2.4 Total viable count
4.3 MIWATILNINAL (WUTNANTNG 919891955 1UNTUUTZLU)
i towmesuoniin (A
4.4 MsUsziliudnuuzUszamduda (198annsguuIeng nsdln)
lAuA Hedonic Scale 9 - point
5, aaaﬁ%’ﬂumﬁLﬂiwﬁ%’ay‘aﬁﬁLﬁumsmmau%gumauﬁaﬁ
LHUNITNAABILUU RCBD 31AT12%A0LUTUTIU (ANOVA) waziUIuutisuninu
WANAN9UBIALRAYAIE3S Duncan's Multiple Range Test (DMRT) fisvfuanuiioiiudosas 95 ¢ae
Wsunsuadfdnsagy Tudunoumsusefiumdsyamduda
Ussidiuusn AnvmstuidiouvemveiFeluingivuardrandesan mafudiedns as
fufiiuiegnsadnandesan u 9asuingiu vesuii nsddnuimildutminaymsasasulagld
savunnisAnuluseudl 1 Tnsiesiviinantegdunisiamun (total plate count) waz Yeasts and
Molds tag Salmonella spp. Wwag Coliform Bacteria
Usuifufiaes Anwusinanududy wavssesnaiivuizanlunisudileleuse
AN MYNITUAuniguesarinandosiiuvaran Tagldimunynannuiduduvedelsuiiazane
1§ (dissolved ozone, d03) Aildlunisveaadl 3 seiufe 0.5 0.75 waz 1.0 ppm wavszeziian 10

v ¥
=1

15 waz 20 Wil wathludnseia adnvaenaiiugdunse ialiSeuisuivaniizaiunudesile

]
& wa saa =

Uandilsisunsudinloley vhnsdadennansusififauantafiafe Jimamanisiugaunions
Uinaufestign videiudsundasige

Uszifiufiany Anwnavenileloudenndnumsmaed uazadunidvoslarirandes
pnus Tneidleuadnandesiiug nmsmaaedlunoudl 2 ivhmavsinfudiunauniugns wdamn
whslinan Susigninedidnomosuoniin (A tosnimdowiniu 0.85 ¥insinnevinudnuasdu
Aun3d Tilusuidisuivanmeauauedeuaniilikiunsugihlela

Ussiiiugarne Anvmavesnislitlelaurengniafivinumessardranidemnuis
Tgldunduduvedlelounazszozimduia anmsfiasanluneud 3 ussgemeLalugawaiadn
Polyethylene iusnwindnsanidls Tu 3 gumgdl Ao gamgiines (35 ssmueaidoa) gaumgdl 7 uas
-18 DePTABYA  aNFIBENUNIATIEYNTY 15 Tu Wuszerial 45 Tu AnwiAunIwiiATieninis
WasuuUasnanmnanienw adl wazdunisvesUainandesmnuis uazvinnsmaaeunsteniy

Tag3sN5TU

Nan13dLUazafUTIENG
- = 1 o v a v - a
nauil 1 Anvinsvuileuveswuailiseluingivvardramdesan 31nn13AIaaRUUTINN
wuafiSevisnualudieg wuadrandesan Aiuainuinm gesuingiu uiem nsdifnwudniledy
Faripaynsaens1d 91U 3 g nuitlusiegalartiamvdesan dUSaLUATISENNALRAY
4.9X10° CFU/g fUsunaladnasunuaillsonauaiade 2.4 per 0.1 g & Yeasts and molds M191u
WA <10 CFU/g  waw Samonella spp. NviuaLady ND per 125 g
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NOINTINABUSUTBIWINTTIUAMAMEN TUALHEATUNENIUT NTUUTTUL NTENTIUNYAT
wazannsad lasen 1503 Tammuasuanulasndeduiuszus 1esgiunandasidaiundmsvdieen

a

I munslisvesdunisuiinaideiinudmivomsiuilnald dedliifunasifidimun Tunduiudn
Uauitg mmmmaumaﬁﬁ%‘%mwwm (total viable count) flvensulglushegsiinsinaeudadlaiiiu
5.0X 10° CFU/e. Tndvlasunuaiise fluousuldlusegnsfinsinaeudediiiiu <3 MPN/g. Samonella
spp. fieusulslusegsiinsiadeusias ND per 125 ¢. wav Yeasts and molds fisausuldluiogng
finsrvaoudadlaliu 1.0X 10° CFU/e. lushethsiivhnisvagey

WeasigUankasuanduianndniun mmmLﬁamL?miﬁdwl,ﬁal,ﬁauﬁwamm 9N\

o ¢

PG

D =D

'
=

yindulasaunmuamdniasiazanasesimniaiesnnnsudeunes Wogdunds Sudeqdunie
awludes drutszneuveiieval SuvieniliiAanaudiinund (off-odor) LLauLﬂﬂﬂ’liLU’]L?{EJ‘UEN
NAnAu Tsaugnanmnssuens nealneilusdendreingivieundssuseansazateinde lag
2NMIANYIT09 Mendes way Nunes (1992) nudinmsdraiiovardmivigidsedundeas e
fdnlau 915 Tawana- falusiu (sarcoplasmic protein) a158ue 7ilddeanisegns deon a1sd
(pigment) uazansusznouliindusenainideuar uenaninsudidevaluansazanedindeaunsa
PreUfulgesand uazanuanasalun1sdinil (water holding capacity) voaiiloarsuisdioduds
narsyAuTnves WeqAunIsld (Uszan. 2552)

poudl 2 WileAnuUiinaeududu wagszezna fuangaulunsudinlelauseanm
MIAUAUYSEveIUantnandestuvazan

navesanatuurosilelauiarszernafunyadlumuduanirandesiunazan 4
Toleufiuszansnmlumafuasdudegdunisluraaniie uazannsadmdoldis uuadide was
adosvoauaiiBouazsn Mnnmsvaaemut anudituessrsznailunisuiilelsuiiinntudama
THUSinaBas/n vinumdardraviesanuanileuardrandestuvarananas wagiuulduiias
anasnuAadudy uarsrsznatlumaudilelsuiiuintu uvenaniiiewIeuifieusudevandng
wiestuvazan luannzaiuaudildiiunisudloley wuiinislilelsudsnaliuiinanteadunid
Favua worUinalan/s Maivinamduanioaanas Wesmnnlelsuduieendlawesisunssds
anansnsitoqaunisls

msshideveslelauasiingruiunsiidudeorlunsfufumadiummusy dwdsenou vesmutds
wad 1wy lusulsidud wazansusznoudiegaelulead 1y teulesl waznsaianddn lagund
Foqdunidargniatsninnsriliniugadunn visdansuenifudiug wilely ian1s3aves
ansusznoumelumad nalnmsvhauvedeleulunsiudaunidifatuld Tnsluanavedelsuas
nldvugiseleensstuasaiifiluesdusznoulumadvesgdun 3¢ Sefioreendinduiuaiug
ddlumsiaederdusdlundaturifiiiunsly Tolsu Insaausniifinmsdudassaina lelouuas
BeuvailiFvaziinuinaeadiumusy vliAansesnfiniuveaninesily Wy niulauiy
(tryptophan) 'vﬁamsaaﬂsm,mwuaﬂﬂaiﬂimmu (glycoprotein) warlnaladda (glycolipid) firifuwad
uenaneyyainadassiinnnnszuiunisesndinduasdududvharowa Swmusu lelawan

a

ﬁ‘l]lli‘ﬂi(ﬂ‘LlLLaW%U%BQIEUNUIUL%GGQZ?UW?EJ VI’IEL%LﬂG]ﬂ']i’i]UG]']LﬂUﬂE]u Tsfuuavinliwedunn wsenis

a

Wivinateszuumelaveswadqaunidla (Dave, 1999) wuitlelauaiuisaviiarsniuyad e
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salmonella enteritidis ¢ Gslolauoraiinluvinane nihlveusadlasnisvinujisertumialensa
(sulfhydry) vestoulesiiiidrulunisiinig nueddu (metabolism) veswadlasianizdaindu
(cysteine) (ingram Wz Haines, 1949; Chang, 1971; Chawla, 2006) Us¥ yandanvesleolaulunis
haneidoraunidaniineaniu esnaaeiudesunsnsraainduadiiuntagad uiidlusuds
Aunssumsiuedives \Wogdunidourhlmdogdunidme (Usvan. 2552)
PnmsnAasIUiInsuileleuiinududy 1 ppm Wiy 20 wiflensean Y
dogaunidldunniian WeRasananmanaaemmuiinisldleleufiennududu 1 ppm wiu 20 wn
annsnanUiinanteqaunioun warUiudad 18R
91nn1snaassIziiuiiaududuveslelouil 1 ppm dwnasenisanasvesuIu

L%aaaumaﬂaumwm sgslsinunisifiuanududuvedielaulifaindt 1 ppm envvzamisadizan

¥
a

Uimmmaf\;aumaﬂluﬂmmNmﬁaﬁi’%mazaﬂﬁ%ﬂ uinnIsnaaendasunu e iuduiingeld
1 ppm Juprdringaan desmnusinalelsuiiiinsnnnirifasyildian off- sassing fidsransznuiu
flfisuierfussoznalunisudiilelsy anmsveaesd wuitam 20 widunaigegned
anunsasnanududuredelulindinaeansutifovairandestunazanls

poufl 3 iflefAnwmaesthlelvuronmdnumeynagduridueslartitandemnuss

UanthandesmnuiaiindslaeiilutnasnuuinastouuaiiSe Tnavesuuuniise Yeasts
and molds wag Samonella spp. ﬁﬁﬁumiﬁﬂmﬁﬁaLﬂumiﬁﬂmmamaqﬁﬂai%wia@mauﬁﬁma
I mosUarfravdosmnuis Tnsideuardrandesazgninum nusiigumad 35 - 40 o
waldea Uszanm 3-4 Falusunsziidnemesienidn (AR 0.85 wanisvaaesnuinnisugiin

v
a6

Tolwufiaaududu 1 ppm mmimhaaﬂﬁmml,%aagﬁumwwm wazdan 51 ludovamnuieldi
o

MnnsAnyaenadesTusiiToresdans uauay uasane (2553) nuinileleuaunse
Fudsnandonmunluiodnls deldlelaunnndudu 0.5 ppm AU winuaziilevanila
ua LA 15wl flgaumgll 25 ssmwaldua Saufunisivgnegisdeidesiiannaiasey 150 rpm
annsnandenanuslusiegnald 0.63 Gevar 76.92), 0.56 ($esay 72.03) uway 0.27 (Yevay 46.4) log
CFU/g mudsfu waznisnaaeslinuiniimstwdewvende Escherichia coli Tvaonndaatunisdnen
283 Mielcke wa Ried (2004) fisreemin nsldleloufinnnudududuiios 0.01 pprm awnsariiane
wuAfieadld Malldeduvidusazainge danulensgniinanelnglolsuunndinefu Wouuafise
wannsagninatgldioniiBad/ . WenuafiGsunsuuinannsaiaeldieniunsuay Tuasi
avssanunsanusolelauls

pouft 4 ilefnwmaresnsliilolsurenygniaiivinvassUarinamdesmnusis

PnmsAnvravesileloudenisilas uwlashuilovardravdesmnuiissnitamaiiu
Snwmui mafudnwidevaniiiiusarldiunsudileleuluanvuiuddiunliuiievdiovzas
maifiuturesSinaiteqdunidesann dowFeuifisuiunavesgumniifianiznsiaifiulnd Wi
wuhgamgddmaieniafiuturessnanteqdunid mafuinwidoardravdesnnuisiiiiunig
wiileleufigamgd -18 ssmuwaidea annsatsdudinaiauentogdunidlifiniimaiuinui
gaunnvies v3e 35 asrnaalled
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uenINHNNIAAB U TUTINMTedpgAuYIsasintuFesq AusrasaaTluniaify
Snwnfiundu fafunnuanmsvaassazifiuiudevarinandeminuiiiiulelsunnanioznisifu
Snwnzaunsafivinwldunni 45 fulpefivsinaidesdunisvomn wazdad / 51 liiAudormun
yoansuUszas Svogmaiuinudinanuinnindevarirandomnuieiliinlolsuuszana 3 wh
downidevartrandewnuisilbinlelsuasiiognmafuinyifies 0 Yu Tugdunisussam total
viable aniiu Tadvesuuuaiiise. Samonella spp. waw Yeasts and molds firunasifviun

MnmsUsziudnuuzUsng asuudaniumaansussidununimns ssanduia
B9 Vsziliunmnnadnud ndu savd ieduda wavarumeulassaw feghaiiovardranidewnin
uwhssswhenaduine nudidevardrandeminuis ikuleleuasiied ndu sauni doduta uas
avuveulnesw aglussAuauvesunanynveutiensiuinw llenaudnunyd nauvesilo
Uantaagiimaisundamuengnsivinw egilsimumnianamesesiildasituianiozlunis
vssuazaamaiilunisiuine laidwmatonsUdsunlanudnvas e sramdutavonieuadig

AR DILTA

aqu

mnmaifelundsd aunsnaguna Tl

pouft 1 Anvinmavuideuesuaiideluingiutardhaviesan

Hograandrandesan MiAvanuInm 9a3uingiv vesuith nsdifnuvmilsdudanin
amsasnsIu3 fegns wudily fegrsandrandesan usmamuafiFetmunnuluuinugaiu
nausistevue SlUsunalaaneduuuaiiise 1 Yeasts and molds way Samonella spp. agluinoudi
1RSI 1ABLIRIEIUNEINTINAUT TR IUAMA AR S A KBRS uTER T nsuUsza
nsgnTrinenILarannsaldeaniFestormuaduauUaonfuAuduseas annsgiunanausidn fon
dmdudseon It munaliavesiuidusinandeiinudmivemsiivilnald Feslahiuwnasividmun
Tunguaudatuis fuaugdunidfdidinianun (total viable count) fisaniuldluiang il
asdeudasliiiy 5.0X 10° CFU/g. Tnaneduuuaiiie fesusuldlusesnsiinsnasudoiiy <3
MPN/g. Samonella spp. fiwausulslushesafinsiaaaudos ND per 125 g. uag Yeasts and molds
fonsulsluiiegefingreasudedsitin 1.0X 10° CFU/g. Tnefnannduiugdundsisensulely
fegiingaasy

poudl 2 iileAnuUsinaeududu wezszsznanfivngaulunsudinlelauseaanmn
MPNURAUNSEvRIUaI AR AT an

TumsfnwannegfimunzadlunsadaUardiavdominusis Tnednwanududuvesi
Tolau 3 536U Ap 0.5, 0.75 Way 1 ppm Jzziiailun1swt@e 10, 15 waz 20 Wil wuiartnenaes
Fuvazan TrhumsudilelsuazdsmasoUiinautordunidimun anas 1-2 logs lnefegnsiamu
Linuusinanie Tnawedununaiiae Samonella spp uaz Yeasts and molds lusiegnenisnnass na
msnaassnuileleufinnuidudu 1 ppm wazszoziian wid 20 wndi mmmamﬂ%mmﬁaﬁgﬁuw%é

N s v d'
wazdad/sasldannian



86 | UM 14 atuf 2 (ngunimu- FvAL W.A. 2562) Unsal uaudnduasaniy

noudl 3 ilefinyavenilelsusionudnuarnegaurEdvesandrandesmnuis

MnmsAnyinavesauduiusarszesinanisutileleuairandesdiiunazan feu
nsmnuimU Unnandeqdunisnaan wasBad/s TnsmsUssgndlileleufinnududugs uas
syoznatlumanunduilfidogdunidiunliuanas iWeqdunidfaunanas 1- 2 log CFU / g.
L.ﬁ'amﬁemLﬁauﬁuamwmuqmﬁhjﬁmﬂﬁa‘[fuu Tuvauzfiusunadas 51 anas 0.60 log CFU/g. way
0.95 log CFU/g naddiu iilsmnlelevfinant® Wuaseondladiisunssaninsaviianedesdunis
Iglnsmssnainnisduiia Tnonssindasad uazdsdmaliAnnisoondinduresansiiiuosdvszney
melusadvondeqdunid

poufl 4 Wefnwmavesmsldtleleudeangnisfiuinwesandrandeminuis

MnmsAnwiioUssfiuogmafiuinwvesadevainamdesnuisiiiunsudileleu
fienududu 1 ppm Wi 20 wil Mé’ﬂmﬂﬁuﬁﬂlﬂmw,l,ﬁaﬁqmmﬁ 35- 40 DIALTALTLAIUNIIAIID
WwasuanRdn (Aw) Tdnnnd1 0.85 udawfuinud 3 anmsfoms usnuilaniizusseimea way
anmirgane gl 2 iU Ae 7 uag -18 samiwaldua nansvaaeInUIINsEUINSITlelvy
nsiivluanzaaane fgamai -18 ssrneaidoa iuannziifiigaiiannsadisdaegnisiiu
Snwnidevardrandesnnuialduiy 45 Yu lusneiianngliaugy (aildlelsy ivluanioy
UsseIMA figamgdl 35 sseniwaidea lianansaiusnuldluiuil 0 vesnismeaes ludunismaaeu
madszamduianuinguaaeulinssensuludu @ ndu savid eduia uaznisseususaumud
AziuuaglugIauUIUNaIg

dalauauue

1. prsnedennududusavafiuvailunmsiarsdelsaeiaiug mszudiin
Toluazlinelmanasnddludawandon uiilolowduinedifinduqu mnflddutadiuleleuiianu
Wndugannuieanudududesuddudalunaiui wwvilifsonisuavayn wavesefeuld 3a
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miseanLuuwmsalaliausatesiunfuquil
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THE MENTAL HEALTH OF ELDERLY IN CHAIYAPHUM PROVINCE
CASE STUDY: NAPHAI SUB-DISTRICT, MUANG CHAIYAPHUM DISTRICT,
CHAIYAPHUM PROVINCE

Sakchai Pattra’” Manyart Pattra® Thassaporn Chusak’

Abstract

This descriptive research aims to: 1) study the mental health of the elderly, 2) study
the mental health of the elderly, and 3) to study factors that affect mental health in the
elderly. The 400 samples used in this study were males and females aged more than 60 years
in Naphai sub district, Muang Chaiyaphum district, Chaiyaphum province and during August
and December 2557. The tools was a questionnaire survey has two parts 1) general
information of the elderly and 2) the test of mental health indicators for Thailand by the
Department of Mental Health, Ministry of Public Health. Analyzed data using descriptive
statistics i.e. percentage, mean. The inferential statistics to analyze the relationship and
effected between personal factors and mental health indicators were used Chi-square method
and Stepwise Multiple Regression Analysis.

The results showed that: The most of mental health levels of elderly in lower than
the general citizen 74.00%. The factors associated with the depression (P <0.05) were
1) personal factors i.e. sex, age, marital status and education, 2) family and economic factors
i.e. average income per month, source of income, enough of income and 3) health factors i.e.
congenital disease. The factors that effect of the depression in the elderly with statistically
significant i.e. age, main source of income, congenital disease and a amicable relationship
family with That could predict depression in elderly 24.20 percent statistically significant
(P <0.001).

Keywords : mental health, elderly
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Fiasurudszangsam Uszansggeeny wardnduusesnsdgeonguesUsemalneifiudy
owsioidiesann Uszanas 26.6 dwau Tud wea. 2503 1Hu 61.4 dwau Tl wa. 2503uazaziiady
72.6 & Tud e, 2568 [WuiAeITU SruuUsznsigeengiiinan 1.3 &wau 10y 5.7 ey
waz 14 auau luudasy wa. Weaiu wazann1sa1nn1saliuIuysevInTaegreslsenalneg
Tngosdntsanuszaned wuin lutaeseningd w.a.2543-2563 asiiffgeoigiiniuain 4.49 &y
Hu 10.08 Fruau Tnsdwlvg mafisfunulundueny 60-79 T (An aud® afwau senmnes uas
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Huffgeony 1,896 au Anlufesas 15.76 uay Usswnaviavunlul 2556 1 12,160 au (Huffgeeny
T 2,173 Anludesay 17.87 amaummumaamaimmauﬂmwmmsaaqLLa Fauggeeny
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%‘ﬁuiﬂ wenilue 17 au wda 6 Ay daanndudUie@lanside (Schizophrenia) n1agduasn wag
Fnndea (smerviadaaSuguamituauiEig, 2560)
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MaAsugRaLardiny ¥19nsUININsInYIneIua Whisdnsnnadealdeonn Sanlaafedliyna
1nfing Yogeorgduteiiaruudsundasmnn feene 3ale diau Aaneden nnzduaiiazvhli
Tsanenefiduegionnisunntu nievliAnnzunsndeulditedu Hiflernsuusaasisunse
Mnnsifrenuedld f51saiunisafimesluggeeny dmud esay 90 fanuduiusiuai:
FuAsn (Annsal inwasaug, 2551)
yndeyatrefuaunsaussuianalunmsinvenzgunndnvesgiongldindgeengdu
yarafiianuddyuarasagldsuanudisludesnmnisuasguamdn Tnsewigluduvesguninin
Piduldiviunnuddguennzauaminluggeeny JdldvimsideluFesnnzauaminvesigieny
nsdifnw suaunhe suneies Smindenitu welddeyafuwumidlunmsdaviunuataady
qunmdndniuggeonguandutoyatiugnilunslivsslsniumaguasnudgeoglifingl9danls
2819UNAGY u,asmwi’mfﬁwmm%ﬁa%mmiaLﬂuﬂﬁayjaﬁugwﬂﬁmwmuﬁ%’uﬁmauéfmqmm‘w
Wildldlunmsnausunisdauinisviedananssuliundasegiivingaugniewioly

MQUsLAIAVINTITY
1. WefnwamzguamiInvesiaighuunduaudie sunaies Smiadugl
2. wednwrladufianuduiusivansduaiivesdaiony Tudruauidie sunsiiies

o

3. Wefnwdadeniinadenneduasvesgeongludauiiie dunaiiles Jmindund

WU
ﬂﬁﬁﬂ‘lﬁﬂ%ﬂﬁlﬂumﬁﬁaL%WﬁmuﬂLLUUﬂﬁﬂﬁWMN (Cross-sectional descriptive
research) lneflinguszasdiiiednuinnzauaminvesigeeny Jaseifinnuduiusiunizduaii
vosgeoguartladeiifinasonnzdunaivesigeeny duawre suneilestund fanindend
Uszgnsdlflunmsdneifondsd Ao yanafifongdous 60 FTuluiiondvegsuaue
$1uau 2,173 au ngqudaeeeildlunisdnuiteadell Ae yaeaiifergdus 60 FulU drvauhe
suneiles damindugd lnedmundnvazigiengdungudedia Ae 1) Busemdisinnuide

D
cab
3,

2) aunsaenuuasleunisngls 3) ldflennisuansegnatmiauresnnudulien1eeiusaniy use
a A a o & & o 1 way v a = A L o 9 Y A L a
InlaviaBeundu niasess 4) luliussiRldenanin vislsafivasnisesiuas 5) lildenligvcsiedn
Uszam sgndeeniladuavineuiin1sfinyiide LasA1uIuvuInNguiiegelagAuINIINgAIVeN
813741 (Yamane,1970) lavuadieg1aniniu 338 au ieaiuauysalvewaiuide §idulaiy
nvaIngusiegtadu 400 A
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(Content validity) N’JR]EJlﬂH’]LLUUﬁEJUﬂHW]N’JT\]EJﬁi’N‘lJuLﬂuaNL‘UEJ’J‘U’]EUT\]’W’JU 3 yihuiflensavaoy
aruiissnsadadonivosdodiniusete uaznisninnudeu (Reliability) ) Inugadulin
LL‘U‘UaE]‘Uﬂ’HJﬂ’13’3"\]EJV]lG]‘iJi‘UU?QLLfgﬂfULLﬁﬂU‘VIﬂﬁEJ‘UﬂaumiLﬂU‘UE]u“aﬁ]iﬂ (Try out) ﬂugqamwmaﬂwmx
AdeAdeiunduiIeg1eiinw druarhedeu suneiiies Smiadegidmou 30 au tuinsie
manudesureanuvasunnlagdmArdulssanisarivesnseuunin (Cronbach’s Coefficient
Alpha) leanuidesiuwiniu 0.86
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1. afABanssauun (Descriptive statistic) tieeSunetadunuanuuzdruyana Jadedu
AseuATLAzLAsEgia Jaduduguam waznnzduaiivesgseny Tduranud (Fresuncy) foaz
(Percentage) Alade (Mean) LLazdauLﬁmwummgm (Standard deviation)

2. AsgRANduRUslan15IlAs1ziAN la-awlAl3 (Chi-Square Test) Tun1511AN
mdusyest Ll siulasfuUsaidudasededu

3. ﬂWﬁmiwﬁﬂﬂﬂaawm@muuu%umau (Stepwise Multiple Regression Analysis)
wensalfudsmamiladdssaunaniuysduiusaesiatuly

NaAN1339Y
qqmqﬂq{mﬁaaéwﬂumw@q Foway 53.00 daulvgiienysening 60 - 69 U Faway 60.30
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ezf
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77.80 uazaulnafianudusiuslunseunirsnlasiud Sevaz 8050 geengilifiswlsl Fovaz 8.80

7
'

wazgfgeengfifiseld fovaz 91.30 Insseldadudnlnajegszning 501-1,000 v Anduiesas

Y
v

48.00 wrasseladulngliunaniunistiemdeniniguia Sevay 46.80 dulngiiselaliiisame
fovay 48.30
Jadusuanzguaimngudiegiiuinnia 3 lu 4 flsadszdds Andudesas 70.00
Taglsauszdndadfinuinniign fe lsauimusesasndelsannudulafings lsaszuunszgnuas
néaie warlsassuumaiueng andudesay 2230, 21.80, 20.50 uag 2.50 AMEEU
namFnTEianzaun mInludgeorgnduiae aiuaurelurisaiiinsiiudeya
$1uau 400 AU nuIIEgeegAitiguandnAininauTdlUSuau 296 Au Anlufesas 74.00 fgseny
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flavnmInwiriuauiiludiwau 93 audnlduesas 23.30 wasigeenaiifiguamInuinninauiall
Juaull au Anlufosas 270 Awnsemellil

MTNN 131WIULEL TOUATURIRF@IETILUNAINNGNFVNINTA (n=400)

AMETUAT 319U (n=400) Jouaz
figuamdnsninauiald (Poor) 296 74.00
TgunmiInwiiuauialy (Fair) 93 23.30

HgunmInuinniraunill (Good) 11 2.70

HAMTIAT YL ae1gNE warliin1eduaiiduunnamneInn1sAnNToswILGgIe Y

~ v

7l warldfnngduad (115199 2) nuirdaeengifingduad dulva)idunave Sovaz 84.57

v v
o '

drumeveosay 61.79 Y0sdnudgeemunfwms el

Y 9

1 1%

M19197 2 ez TesazvewgeneNiuarliinneduaiduunaiume (n=400)

LINE
P o - 93U
NNILYULAIN UYY NN
UM Souay U Souay U Souay
Taifineduasn 29 15.43 81 38.21 110 27.50
N1z TULAS 159 84.57 131 61.79 290 72.50
594 188 100.00 212 53.00 400 100.00

nsfnwianuduiussenintadudiuyanadun1izduiasivedaieny nud e o1y
anunIwaNsa szfunsAne) elflededeiiou undsseldndn wazaruiisswevossele
fanuduiusivanizduaiiedasengludivauidisedrafifeddyniead (p<.001) Ineddn
AMLENIUS (A1 X7 ) wirdu 40.38, 70.98, 17.07, 88.46, 51.51, 36.10, 20.03 AIUEWU @0AAABIAY
anuRgIun1ITefe Yadediuyanainnuduiusiuaneduas1vesigeigluduaumig daunisi
selalifirnuduiusiuneduesivesiasongluduause

AuduTussznindadenuaseuniinaziasunatun Meduaivegeiy wuii
anuwan1segende wavanuduiusluaseunid Willanuduiusiuneduaswesasongludiuain
F1e (p>.001) Fdlsidonadoafuausfigiuniside

Anuduiussenhetafenuguamiuaneduesivesgeety wud msilsausedndad
ANuFuRusiunMeduaiesasergludivauinigegeiidoddgnieaia (p<.001) lngdan
ANUFURUS (A1 X)) Wiy 17.88aenndesivanuigiun1sidene Jadesmuguaindianuduiusiu
ameBuaivesisenglusuauhe fwnssiellil
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M990 3 anuduiussenindadvduyana Jaduaseuniuasiasegia wasladeiugunin

funeduesveadgeengduauig

FnRuny WvsnTwasAue

quamInunndt  dguandniniu Tgunman
Joyalady Auviily vy Al X P-value
P Sewer  dwau Sowas U Sovag
Uadediuynna
LA
e 9 2.25 18 4.50 161 40.25 40.38 0.00
N 2 0.50 75 18.75 135 33.75
918
60 — 69 U 0 0.0 37 2.95 204 51.00 70.98 0.00
70-79% 11 2.75 55 13.75 64 16.00
80 U uly 0 0.0 1 0.25 28 7.00
GREVRRNIGEEG]
Tan 0.75 3 0.75 17 42.50 17.07 0.00
A 2.00 79 19.75 215 53.75
e/ e/ wen 0.00 11 2.75 64 16.00
TEAUNSANY
Tlallgiseu 0 0.0 2 0.50 72 18.00 88.46 0.00
Uszaudnw 5 1.24 84 21.0 218 54.50
Treufnutuly 6 150 7 1.750 6 1.50
Uadedrunseunsiuas
LASUSNa
Anwagn1segende
agALLEY 0.75 9 2.25 53 13.50 6.26 0.18
agjiud/yn a1y 2.00 80 20.00 223 55.75
auduilllogd 0.00 4 1.00 20 5.00
AnNduRusluasaunss
Snlasiud
snaAuA19eg/Taudei 8 2.00 74 18.50 240 60.00 0.538 0.76
0.75 19 3.75 56 13.50
eldvestaseny
laifisele 0.75 6 1.50 26 6.50 5.34 0.70
Tsele 2.00 87 21.75 270 67.50
s1elsaderaiiou
lalAu 1,000 um 0 0.00 39 9.75 196 49.00 51.51 0.00
1,001 — 3,000 UM 6 1.50 12 3.00 53 15.25
1NN 3,000 UM 5 1.25 42 10.50 47 11.75
wraeselandn
URIAW/Fause 11 2.75 55 13.75 98 24.50 36.10 0.00
maelaley/nsiae 0 0.00 38 9.50 198 49.50
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M15199 3 (710)

guamAnanndt  fgvanndasindu Tgunman
Joyalady AUl AUV sndauiily X P-value
e Fesay  wiw Fesar i Jewa

ANULiganevesela
NoLeaua Uiy

Lo menazidunil 8 1.55 aa 7.75 82 19.00 20.03 0.00
0.75 49 12.255 214 53.50
eldvesyaseny
laifisrele 3 0.75 6 1.50 26 6.50 5.34 0.70
Tselel 8 2.00 87 21.75 270 67.50
s1elsaderewiou
Ty 1,000 vn 0 0.00 39 9.75 196 49.00 51.51 0.00
1,001-3,000 UM 6 1.50 12 3.00 53 15.25
11AN31 3,000 UM 5 1.25 42 10.50 47 11.75
wrassnglavan
YATIA/AAUTE 11 2.75 55 13.75 98 24.50 36.10 0.00
maelaey/ns 0 0.00 38 9.50 198 49.50
PIYNRONINNATY
UadaRnugunin
msiilsnusyanen
lifillsauszde 6 1.50 42 10.50 72 18.00 17.88 0.00
Alsauszdndn 5 1.25 51 12.75 224 56.00

nansiinszriadudiuyanatiinasenizduaivesigiony Taua me o1y anunm
ausa sefunsAny Msiingldvesigiony seldlnsiodededouunaseld wazanuiomenas
seld Jadesnunseunrififinadennsumaivesigeeny liun dnvaznsegends wazanuduiug
Tunseunss uariadeduguamiiinadenzduaivesigeeny loun msilsadszddi Taeldnis
Ams1gvianneenyan (Multiple Regression Analysis) wuuNAuUsTiags (Stepwise) iiteviune
azduadwesigiongluiuauniie suneles Smindegil ennaouaunigiuded 2 adedou
yana Yadenuaseunsd wazladeauauainilnasenisiinnneduaiivesdasengludiuauisie
sunailes fminduginanisinszinnsanasemyg auflodumiuysyimnedaigalunisimne
amgduaivesgeangluiivauiche Ymiadugd wud 01y undsselandn nisiilsausednda dna
sonnzduaivesgienglusuauiie Ssaenadesiuannigiuniside Taefudsiunesusuusnd
indaunisfesigfulsinuneduduil 2 Aeundsnelindn fudsinedudud 3 Aensiilse
Usedni uasdulsvhunesududl 4 fe anudiiusluaseun® Fsfuusruneis 4 faanunsnday
vunennzduaivesigeongluduaudheegslifoddymsadidiiszdu 001 Tnoviunelidesas
24.20lag81u1an s BRuTuInsldEsiueamdunfesay 130A1dulszAnsannes
113514 (B) Wiy 114 (p < .001) Tneduusviunsduduusnduduil 2 wagdufuil 3 fldn
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duuszdvsannesuinsgiu (B) winfu-318 (p < .001), -.280 (p < .001) wag -251 (p < .001)
AUER Ul TAIAIIUATIALATEUNINTFIUYBINTNEINTAVINAY 057 warAIAIIvasaNn1sneInTally
sUATLUUAUWIAY 1.825 danns1asaluil

M19199 4 wansiustadeivihuennsduaivesiaiengludiuaue

fudsviuneg b SE B t Sig.
21y -332 057 -318 -7.117 .000%**
wnassela -290 047 -.280 -6.280 .000%**
nsiilanUszdIaa -279 046 -251 -5.700 .000%**
ANMUFUTUSIUATOUAT? 147 057 114 2.565 .000%**
R=.492 R? = .242 F = 31.565
SEest = .057 Constant = 1.825 Sig =.000***

*p<.05; * p< .01 ; ¥ p< 001

NNANFeT 4 namsheswidadeiinasennsBuadwestigioglusiuauhe awnsa
\douaunmaneinsalluguvesezuuuivuazaziuuasgulddieluil
Y = -.332(018)+(-.290)unaasnglinan+-.279)nsilsauszddia+ . 147(enuduiusluaseunta)
Z = -318(9718)+(-.280)uvaasnglanan+(-. 25 )nsillsauszadine 11denuduiusluaseuns)
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BIOMASS GASIFIER PRODUCES PRODUCER GAS FOR CERAMICS KILN

Krissadang Sookramoon' Aucha Phosuwan' Kridtayot Comming®’

Kittichote Supakumnerd?

Abstract

Biomass energy, one of the alternative energy which reduces fossil fuels is interesting,
can be used to biomass fuel and dispose agricultural materials. Thailand is an agricultural
country, there is a lot of biomass fuel, so it is appropriate to study the usage of biomass. Up-
draft gasifier was designed in cylindrical combustion chamber. Producer gas obtained from
burning in a biomass gasifier is hydrogen and carbon monoxide. It is used as fuel to burn clay
products in ceramics kiln. The size of the combustion chamber is 0.77 meters wide, 0.8 meters
long and 0.78 meters high, burned the clay products in the amount of 100 kilograms/day. The
capacity of the biomass fuel tank is 0.086 cubic meter. From the study of the production of
producers gas from the updraft gasifier using corncob, straw and bagasse as fuel, which are the
agricultural waste of the community, Tha Maka district, Kanchanaburi province. To find out the
heating value by using a bomb calorimeter indicated that the corn cob has the highest heating
value of 9,013.958 klJ/kg. The community, Tha Maka district, Kanchanaburi province had a better
choice to use corn cobs as fuel for ceramics kiln in the community to replace LPG. Burning clay
products during the burning process the kiln can store heat well and save energy. The products
have a uniform color. The color of the product is reddish orange. Burn with oxidation

atmosphere at 850 degrees Celsius, the burning period was 6 hours.

Keywords : Biomass Gasifier, Biomass, Ceramic Kiln
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