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Development of Biodiesel Process from Crude Palm Oil to Encourage

Small-Scale Palm Oil Industry in Trat Province
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Abstract

The research aimed to develop the production of biodiesel from crude palm oil, to study
the efficiency and quality of biodiesel production by comparing before and after the development
of the small palm oil industry for biodiesel"production scheme in Trat province. The study analyzed
the production of biodiesel from crudé palm-oil by observing activities from the model scheme at
Oil Extraction Plant and Biodiesel-Production Factory of Chaipattana Foundation in Hua Hin
District, Prachuap Khiri Khan. The results of the study and the development of biodiesel
production from crude palm @il revealed that : the production could be developed to increase
its production efficiency 120%. Manpower decreased 27.27% and the production duration
decreased 35.31%. The cost) of biodiesel production was 55.34 baht/liter, after the development,
the cost of production decreased to 26.83 baht/liter. The biodiesel product had the qualification
based on the proclamationof,the Department of Energy Business, Ministry of Energy in 2006 with

regard to the nature and quality of biodiesel for agricultural engines (Biodiesel Community).

Keywords : Biodiesel, Crude Palm Oil
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aswaslulofwa sruuusenuildlunszuaunisudn uas
USinamandnlulefwaainnszuiunisude Ghsedl 1)

ayuilSeuiiuaussouzmsndnlulefwavedlasainmsduasugnainnssuidaiuliduaundniondnlulof e

TUNUNTMIANTIA NoULALMEINTNAIINTZUIUNTHEAR MNTRgAURIRLNAUIGUNEae 1 fu (1,000 Alansy)

1281 (h) 13997U (AY) nawan (kg)
ASTUIUNNS AaUNAIUN Na9 nay Na9 oy ARINRIUT
WU WU WRIW WU
duuen
NrangUdu - 4.00 - il - -
Hanzaneundu 120.00 72.00 1 1 . -
AuenNauIdy 12.00 8.00 12 4 47600 660.00
LAZARLENNINTBUEN
yNoaraU1ay 20.00 11.00 1 1 302.00 430.00
Fuaianaldunay 6.00 5.00 5 3 166.50 240.00
NTDILINNINASATUAN @Wluunduau 185 L) (Wsluundudu 267 L)
- 1.00 - 1 - 223.20
994 Filter Plate Y o ¢ a
(UtuUausy 248 L)
ao 1.08 0.58 2 1 135.00 220.50
ASTUIUATANY - - Y. Y,
(65.00 M) 2 (35.00-199%) (Wgudaueau 150 L) (Whduuausu 245 L)
2.00 050 1 1 AAALARDU 1ieanss
Aslnmse "
(30 1)
LOELRBSHLATY 5.00 5.00
. — o 1.00 1.00 90.00 198.00
NINUELDALFDINLATU o -
(lule@wa 100 L) (lulefwa 220 L)
374 167.08 108.08 22 16 90.00 198.00

91915997 1 WU3 (FBUMSHRLINSZUIUNITHER
THnalunszuiumsnan_167.08 H1lus Tneldussaruly
ASYUIUNSHER 22 An Lananaaluledwa 90.00 Alansy
(100 89%) MEINITHAIUINTZVIUNISHAR arlunssuIu
n1snan 108.08 12l Taeldusesulunszuiunisudn
16 au landndmusilulefiva 198.00 Alansu (220 dn3)
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wialeames 86.00 % 96.00 % 99.44 % 98.95 %
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LAZUFINITHAIUINTZUIUNITNERN NUITNDUNITHAIU
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Pndedeil 2 SUsnawfiaeamesosas 96.00 Funia
Ansgrufidualiiiusinaluiiateamesliddosnid
¥ovay 96.50 lngtmin esannmsuudouvesduas
aznevluduneunisnsesiulefia dausognedt 3 SUSna
wiialealnesovar 99.44 wavdiedieil 4 JUSuw
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duatugramnssuitudusunadnidendn Tulofiea
Tuiuiidminnan vdmsiaINsPUINNTINER $1uTU
1 f1eg1e laguTem Wi Inavea alinea 3in ()
lueseanduidouazmalulad vsEn-Usn. 31in (Wnvw)
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v Nana#aU
318115 AnaUUR, ©ue UINTFIY
: = WewNIAN 2555

1 wiiaoames (Govaringrmin) > 96.5000 96.7100
2 avwmuudungamal 15 °C (nn/gnuiefiams) 860.0000 - 900.0000  878.0000
3 anumdiaagamail 40 °C (wuialand (um.”/Aui) 1.9000 - 8.0000 4.6170
4 AUl (°C) > 120.0000 169.5000
5 furdu (Gevarlnetmin) < 0.0015 < 0.0003
6 ALY (Cetane Number) > 47.0000 68.0000
7 Endauin Gevazlnetmidn) < 0.0200 < 0.005
8 duaznznou (GovarineUsung) <02 0.1250
9 MsfinnseuHuNedLas (Musdusyau) <NO.3 NO.1
10 fnsm (un.KOH/n3uthshy) < 0.8000 0.3800
11 nAweiudasy Gevazlpetimiin) < 0.0200 < 0.0100
12 nawesuviun (Sesatlnethnin) < 1.5000 0.0600
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el 4 asdiSouidieuailisislunmssdnlulefisaaningfusisiunanzastidu 1,000 Alanfu Aeunsimunas
AYVRINTWUN

. U e S1AFIDUUY WJuRku
a1y 38013 _ " _ ” _ ”
fau na nau na fau na
1 ngarwUiauan  1,000.00 1,000.00 kg 4.20 4.20 4,200.00 4,200:00
2 ufa LG/l 1500  150.00 kg 20.00 0.50 300.00 75.00
3 ‘13/’1 0.50 0.50 m’ 8.50 8.50 4.25 4:25
4 waegrulniln 28.00 35.00 Kw-h(unit) 3.30 3.80 92.40 133.00
5 BUINUBA 33.75 55.13 kg 22.50 22.50 759.38 1,240.43
6 KOH 1.72 254 kg 80.00 80.00 137:60 203.20
7 H3PO, 0.17 0.23 kg 125.00 125.00 21.25 28.75
8 H,S0, 0.18 0.16 L 107.00 107.00 19.26 17.12
sunduiu 553414 5901.75
WRdusiodng 55.34 26.83
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Andusumumswanlulefwaiodes 5530 vmsedns genin
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fnanld 220 Ansreseuniswan faqlde1e 5901.75 U
Ancduduyunisudn lulefilwalade 26.83 Umsiedns 3
Anidwalusiosman Ussana 3.17 vmdedns duyu
N130aRlUTEAYAN I RAINITHAUINTEUIUNSNANANA

28.51 U VABANS
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Development of rice milling and packaging design of Famer Groups District

Tapon Klung District, Chanthaburi.
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Abstract

This research aims to develop rice milling machine and Packaging design from farmer group in
Tambol Tapon, Klung district, Chanthaburi Province and to develop the design of 5 kes.

The result of testing with rice milling machine that has not cyclone vacuum are as follows. The average
total chaff is 10.20 percent. The average total bran is 9.00 percent, broken rice is 14.30 percent, rice’lossing
from milling is 9.30 percent. The total average rice is 57.20 percent, and the test efficiency of rice from(the
development of the machine with cyclone vacuum found that. The average total chaff is((7:30 percent
The average total bran is 7.20 percent, broken rice is 6.50 percent, rice lossing from milling-is-8.50 ‘percent.
Equal to 70.50. The comparison of performance between 2 different machines found that the:.performance of
rice milling machine without cyclone vacuum take 7.50 minutes, to produce total rice 8.00-kgs. The performance
of machine without cyclone vacuum 64.00 kgs per hour, and the performance of rice milling machine with
cyclone vacuum takes 6.10 minutes. To produce total rice 8.40 kgs. Total capacity of fice milling machine with
cyclone vacuum is 83.16 kgs per hour. The equilibrium point is producing 17,076 kg. /Year.and get payback within
a period of 1 year and 9 months, the satisfaction survey in the form of product design, packaging bags of rice
among 50 people to farmers in Tambol Tapon, Klung district, Chantaburi province. The result of survey is the
overall satisfaction is in the highest level (X = 4.25) when considering in-each item. Found that the most

satisfaction (X = 4.38) is convenient of packing. The data Designed to meet the needs of the real users.

Keywords : Rice machine, Packaging rice
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The Application of Strain Gauge Weighted Object on an Inclined Plane
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Abstract

In this study, we design and develop an experimental apparatus to study the Newton’s first law and the
normal force. The weight of an objects that were laying on-an inclined plane wooden, a size of 15.0 x 50.0 cm,
was measured by using strain gauge. Our experimental results showed that the weight of objects depended
strongly on the inclined angle in the range of 15 to 60 degrees. The relevant results exhibited the decreasing
weight of an object with increasing inclined)angle. Moreover, the weight was evaluated as a function of an
inclined angles 6, the relation of ‘weight-and-inclined angle could expressed as W, = 100cosé for m = 100g
and W, = 200cos@ for m = 200g. Therefore,-we can conclude that, the change of weight depends on an angle
of the inclined plane, so we could define that W = mg cosé. Furthermore, we can see that it is in line with
the normal force N = mg cosé. The theoretical calculated result and experimental values are in good

agreement.

Keywords : Inclined plane; Strain.gauge, Normal force, Weight
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The Management of Waste Detection in the Departure Terminal Building of Suvarnabhumi Airport
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Abstract

The objectives of this quantitative research are to study problems of waste management in the
Departure Terminal Building of Suvarnabhumi-Airport, It aims to study the factors affecting opinions and satisfaction
in performing of waste detection.in Suvarmabhumi Airport, and to therefore to investigate appropriate means for
waste management in the Departure-Terminal of the Airport. This study collected data from a sample of 400
respondents by using questionnaire.-Interview, with officers involved was also carried out. The results showed
that passengers did not pay:enough attention to the information point in the waste detection check point which
the airport has/already provided, before check-in. In the terminal, there were few public relations media, and size
of the media were too small.that made it unattractive to gain the attention from passengers. To receive information
and understanding of the performing in waste detection is associated with opinion in waste detection. The hypothesis
test shows that passengers with different gender have different opinion on the waste detection at statistical level
of 0.05 and in-addition, information receiving and understanding on the waste detection that were related to

opinion on’the'\waste detection was at statistical level of 0.05

Keywords.:-waste detection management
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Development of Vinegar Production From Rambutan by Prototype Acetifier

a ¢ a gl v o sl = 2
AAvusl dauun viennds gassusny wag Useuda msniviad
1 a ) o o
AzmAlulagnisinens unive1desisdgslnngsel
2 o Y v o
ANNEAAAMNTINNYAT dn1dumaluladnszaoundndnnumnmIaInnTeds

UNANYD

m%qé}'mmﬂuﬂﬁmamﬁ’]é’umElﬁgwﬁﬂ”lﬁmumiaaﬂLLUU LLasiﬁuﬂ’lﬁﬁwu’lﬂﬁzuauﬂ’lﬁmamﬂfﬂé’umawﬁm’mmz
61”3Lﬂ%qﬂﬁzﬂauéhaﬁqmmmaagﬂmqmzuaﬂ dusunsudniefiaueaneseduarninledin Uﬁxﬂauﬁw%wguﬁawf’mﬂﬂ
Juonne 1edesnseseendiou vievhdsla 1M&1WANNITUA-TUA Lﬂ%‘laﬁmqmm‘jﬁ Aanseshil Wagnadinuauaudaendy
Y3unsmug 50 L lunseuauniandnld8adiaieiiug Saccharomyces cerevisae (TISTR 5606) Wazuwupilisaananug
Acetobacter aceti (TISTR 354) ansssdudmiunisusinUseneusiousanesed 8.0% (v/v) Bas nsaueddn 1% (v/v)
NANTIVY WU é’mwdau%aﬁmqauﬁaﬂfw 1 : 3 WisgAuuoanasendedn 9.70% (VA) uas ﬂ'lﬂ%’é'm’]daumadi'mqawiaﬂf’l
1: 1 WdSnunsauedfingsdn 6.76% (V) ﬁqmmﬁ 30£2°C frelauNaranivednIININaansALeTAn 0.85 ¢/L
warUSnansakedin 6.46% uan1slinszianunmuansusigaie nanfasihdmogmihiaunmlinasyusdefusiyms

AdnATy @ W1e duaeynin nsaneddn wesesruluulunsvdn

Abstract

A prototype acetifier was designed and developed-for vinegar production from rambutan. The acetifier
consisted a stainless steel cylinder reactor with ethyl alcohol and acetic acid fermentation tanks, recycling pump,
air pump, oxygen filter, oxygen pump, wine supplying-tube, wine filter, inlet-outlet control value, temperature
sensor and safety value. The working volume-is-50 L of acetifying medium with 8.0% (v/v) initial alcohol
concentration from fresh fruit wine’and 1.0'% (v/v) acidity of vinegar. The strain Saccharomyces cerevisae
(TISTR 5606) and Acetobacter aceti (TISTR 354).were employed. The results showed that the ratios of 1:3 and
1:1 (rambutan : water) gave the maximum ethanol and acetic acid concentration of 9.70 % v/v and 6.76 % v/v
at 30+2°C, respectively. The kinetics of acetication rate was 0.85 ¢/L-h and 6.46 % of acetic acid concentration.
In the final quality analysis, it'was showed that the finished product comply with the government standard for

community trademark.

Keywords : Rambutan, vinegar, acetic acid, prototype acetifier
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wngaufuUTuNIERTigaty Tinsgamninmiaad
Tawn USunauneanasad warnsawadan (AOAC, 1984)
Usinamewdefiazansls wazamnudunsnang (oH)

1) fumeunisuiniiendnueanagss
awﬂ’uﬁ:%ﬁ Saccharomyces cerevisiae (TISTR 5606)
ﬁﬂmé’mwﬁaumaﬁmqﬁuL“f':amz fsnadminghu i
Wiy 1:1 1:2 1:3 1:4 15 1:6 17 1.8 19 uag 1:10
Funeumsminlaginvaimsdenuden wen@aneon
downeilfinaneeuldlusnsdisig q dlideafigumgd
100°C U$uA1umany 20°Brix 9antmiaannsesldnivuy
ﬁqﬁf\]umsﬁqqmwﬂuﬁié’ﬂizmm 3042°C LT edas
Awsenlildadludmindemedavasnide Tulsua 5%
UnlliTigamgil 30+2 *Claslinszivinausanssed

2) YumeunisudaiiieldiAnnsnuediin
Idanuiug Acetobacter-aceti. (TISTR 354) 21NNAv84
Fumounisnsinuiteliiinueansssdlude (1) dreUsua
weanasadEuRU 8% (VA) thviinlldazgnindeutneinuse
Tuganwuzmiinusuniasiuuuy iiufideusdlauunined
Y3 5% AvA) waslan1vug auaunisineneliiu
SonlnlaedanardeTawuutie Snseiusinansauedin
wazUSunaueanasea (AOAC, 1984 ; AOAC, 2000)

3) FnwimunmuasAUUaonfuveEnsN
FAs1zsAUSILeanaged nsALedAn Usuaveudd
avaneld dameslasenlys wararsuuleudu 9 (AOAC,
1984 ; AOAC, 2000) mummwgmmamﬁmeﬁﬁqmu UNY.
326/2547 (FHnuaAss NGRS TiaRa NIy, 2547)

3. 2ULHUNITNAABILUY CRD (Complete
Randomized Design) 31uu 3 $1 SAszrimAa
WUSUSIU (variance) LaglUTeuLiguAINNUANAIYDIAN
\dedae35 Duncan’s new multiple range test fiszdu
auidetuseas 95

NAN15VY
1. sesruluuNantdtaeyvsn
p9AUTENOUNANKALMIINN1TYIN91UT0IYARUN T

v
1%

waAmihduaegiinddsd (amd 1)

1.1 gadmdniefiaueanaged Mnauauaa
wes 304 Jusunsanszuen awadunugudnans 480
Taduwns fadege 350 daduns

1.2 nreifudeduiuresmpiminefiauoanssed
Mananawswaaes 304 Jugunseinssuen awndu
FuAUENans 180 daduns g 150 dadwns sadhiuvions
e iusi
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1.3 viefigliinnuseuyndmiinediaueaneged
nviewdnvuadurngudnats 25.4 Taduns Aemuiy
sUdmasRnssoglumumidddminiofioueanosed

1.4 yadavsinthduanoy (nsaweddn) vien
aunuaaues 304 Jusunsinseuen awadurugugna
480 Hadiuns fMaegs 350 Naduns

15 noeduitoiuduresmadminiduasy
Mannauauaaiues 304 1Wusunsainssuen vuaLdu
Hiugudnans 180 fadums g9 150 Hadwes dawdiiuvie
yadideiusiy

16 vofwliarudouyadendninduaisy
nviewdnvuadurngudnas 25.4 Taduns Aemuiy
sUBmapRnssoglumumidlddointduaey

1.7 yanzunsinsesninualieenainueanssed
yhanarunssauAuaaiues 304 2 du duiiugudnang
AZWNTY 2 VLA AR 4 Tadwns uaz 2 Jaduwns auaey
yanzunsansosnInualiosnanueanesediazseiuved
Yo amuuaalues 304 vuadURIuAUENA1 25.4
ladins lﬂé’qsqmﬁwﬁmjﬂﬁumasg

1.8 Juaauaa vun 1/2 s Wdmsuge
woanegedildainnisnin MnyadansiniefiaLoanaged
lUmadminthduansy lnegauoanesediildainnsudh
H1uganzlnsInseanInualiisanatnueanesedneui1gyn
fawdfnthduaey uagtusuiertuddanmnsousulihming
Tumsgalihduaeyiitdnhnmantn TAnmslnadiou
avlufinuszozinaniidimun Wiedasfuiutondn
ﬁﬂﬁumwgﬁummmﬂmah uenaniituia@eafuiiss
annsauiulivimiilunsgaihdedlddeulussou e
ddeqdunisfienauutousnsugunsaifililussundmin
Favun

1.9 duamiieliennia auin 185 a6 anuna
duauld 160 Ansdoundl azdafuldnsosenianiin
HEPA rouduoinia fidodiundiduasgiiidamineg
meludminthduaney

1.10/ ganapsniuaulninvesssuuszuIgaIy
YoufioraiAntulusyninnismiiniefiouoanesed axldlu
n13AIUANUYRTRIYRdmtneiakeanegedfuinay
srungomAlagrumnesiudnda

2. Wanpnszvumavsinihdumeyvinlusyduvens
druseoiATesiuLuy

2.1 wareUumueanesedlufuneunisun
woanaged

AT (M31eil 1) nuihinaueanssed
Tuynndamudduuldudiviuauszoznaivesnsmiin
Tnefidnandruvestngiveioth 1:1 1:2 uas 1:3 Aeguau
nsudnliUSunaneanesed Sudaus Suusnueanigudin
Yufisnsidau 1:4 89 1:10 nszuruntsudnbiusuna
weaneseslutuil 2 waz 3 vosmsudn Tnglusses 1-7-Fu
vaansnin A8nsidru 1:4 TiUSuaueanasedgegn
Mendsannsnnsniuseluauds 14 S wuin fishsdu
1:3 ThU3naneanesadgegn 9.70% Feiusindumen
nrsuTnuiieldAinueanaged faglAsaed UL UURINE 17

[ |

wansfesnsdnvesingivnazssaznattunsuinduiade

o v A

AAUNINARBNTEUILANSHANKERNBED] LA8Llodn1dIU

o

a

FrgAuNINNg1 @nsau 1:1.89 1:5) T 7 Tuvesniswiin
gnsnisiianeansseadiwilduiiniulisininndnsiau
YaeingAvanae (Bn3ain 1:6 83 1:10) WAN1ENEIIINNIT

e |

winflszozamuiiuaude 14 Juresnsvidn Aisasdau
fngiu 1:6 f 1110 Fualtuvesnsifnueanosediiuiy
othadaiilet Tnefdnsaniagaviiunnnd Suuilihnfisdu
wazanadluud - 14 vesmsniin a1 ideiidlerilds
USHaiingAuuas 8eeIa luNISHEANUIINTEUIUNITUIN
ielififaueanegediiniulddn snsnsiinueanaged
Aondreinieodieufunalivindy q 9nsenuideves
BavuiuazUszuna (2553) Geldeanuuunaznagou
Uszansamnisuanvenaiesiunuy nud luduneu
nsvinueanesedsedulzsafisnsndin 1:1 luszesim
7 Yuweamswiinldueanesedgsan 18.13% Fauandlvifiu
famnuupnsavesriningdviidnadenisiinueanssed
e ingRunnsiiafifossznoumaniifivenyauunnaiu
Tnsiamzihmadaduunasesdssneuansuauiidfyves
Fodad (Tesfaye et al., 2002) 1N5189UITBVBIATUIY
wazamy (2556) wuin Wzsdunaldfifuiinadiaag
ewneiivsinanhmanimuasindy 12.83% Taefiu3uia
ylasa 9.17% nglaa 1.90% wialaa 1.72% uavuuulua
0.04% agslsfinufsuiinazasdiviinaihnaiigady
Hadeidedensvinléd uiidesnnneilesdusznoures
asunuilugs Feuwnuduifnndlunisdudnisaiyiivie
vosqAun3d asunuduinuldiidiurentdon wiauas
LﬁawaimULawwauﬁdeaumﬁqﬂ (Fila et al, 2012) Fath
Foraduavemilsiifnasonisdudwieszasianssunes
Sl vilinsadueaneseddeddinanumituuasiviuna

weanesedlaigenn
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22 naseUsumnsaueddnluduneuniswan
NIALOTRAN

nnadselunised 1 wudidSuansawedin
‘Luﬂqﬂm%‘mLmuﬁLﬁwﬁummsazL’Jmmmmwﬁﬂ wazUsune
Suanawidensdilutuil 13-14 veanswin TneuSunanse
LoTAndsanasmusnadimnvesingiviianas 9nmsed 1
wuh fidhsduvesingiudedh 1 ¢ 1 TWUSinunsauedin
g9an Wiy 6.76 % Tutuil 13 veamswiin

2.3 WHAYIATUIAUNAAENTVDINITULIN

anmslduselovdvesofiaweanaseding e
A. aceti (TISTR 354) 8ns1A1SHARNTALDTRNLALUSN U
nsAkedin nut Aidasdmuvesiagiuderh 11 1 3809
nsHERnsALeTAngeam 085 /L uaglvUSinansnuedin
gean iy 6.46 % LaEdnIINITHAANTALBTANANARS
pudnsdnvesingiviianas Insanuduitusvosnisld
weanesaduazUSinansauedanluduneunisusindauans
Tunwil 2

2.4 HANTIATIEVAUNINVDINGRSTIARTINY

INNITATITHAMNANKEN AT gn 18989
ihduaeymiinannedsiaiesiunuulusefureediy
ImEmamﬁmsﬁw'mmiLﬁu%fﬂmﬁqmwgﬁ 10°C 1Jussey
na1 1 ey wulidhedradiuunansawedin lsinan
5¢/100 cm’ Ty wuea wazdaueslaeenled anua
nanneiuandliifiuiinde fasidduaneymiiniindold
TRUNNLANINTFIUNEA T Y VBIYUTURIUNINTIIU UK.
326/2547 Fad1TNUNIATFIUNER F9 gR AT
(2547) spyl¥inhdumeginiussdestiuiinunsauedia
l3ifn31 4g/100 cm’ UanumnuealiiAiu 420 me/L
warUSunadaeslaoanlunazdeodlidiiudo me/L

NAUDINITNAADUUIEANTAINANTHARNSALDTRN
Tupdosdunuuiy wuinduseansnamnasnandeus s
awsninamaalurainnnisiineina Aesyuunisudes
1iinnslnaivuvesimindudatusendouuinauivly
mnmsliiugadminudugesadludsinaaonlutiswes
Asndn ﬁﬂﬁLﬁmm'ﬁqﬁgL?ﬁaLaﬁaLLaaﬂaaaﬁ?ﬁnLi’]umi&g&ﬁu
Tun1sHAANIALETAN FenstAteIniafiuinauiuliens
danaliinnsssineteseviauaanesadls (Boonmee and
Intarapanich, 2006) 31n57841Uv89 Nanba et al.(1984);
Park et al.(1991); Krisch and Szajani (1997) lanaiis
lugninnisugnnsawedan d1n1svaseluiinnsivaliau
GUEJ\‘1ﬁ?%ﬁﬂﬁuﬁaﬁUE]@ﬂ%mmﬂﬂﬁ]mﬁuiﬂﬁﬁﬂﬂﬁ’mL%’quj&ﬁﬂ
160 L/min o1aneliiAnufAzeniiiendn overoxidation
Fagznlasunsnuedanliduieasuaulneenlaiuazinle
PMNTIBNUITLVRINadNwaEANE (2550) LaANWINITHER
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NIALBTANVDILUATISENAANTALBTAN 3 a1eWugluds
UFNI0iTin1m wud1 ANULTUYDINIALBTRANAINNTIHEAR
w1 3 aneiusluanzfigamgfuy susiuuesluannimunu
gumgifianlndiAnety fio 43-d6g/L FeUSnansauedin
flgdangninamisdsddurandn esannisgade
lofianeanegedainnisliernialuriasseznatisugud
anmeianuunsasedlidmnyaudontsnannsa i
nsnLeFAnazgniFINAReg eI uilen pH Tuduminanas
ogflutng pH 3.5-0.0 Fan3sznEoeNHATEINITVINBBNTIAY
vonslwenniaiitadestanddluseniasmsviin e1ane
TWAansiasunUasiananseausole Acetobacter
LﬂuadwqmmwswL%@ﬁ%gﬂﬁwmaasmim% (Frazier,
1988; Hitschmann-and-Stockinger, 1985) 1517aluag
J9uN1 (2532) Minanrinavesnsianewas Acetobacter
Tusgninaniswaneandauduiertestuiadesis q 4
Aeatestfunisudndaelaun’ anududuiiuavesnsa
wodRnuaieanssoaluimin anududuvesnsa evdin
warauswesnsnin Wiy uasdisuisvesnaniing
2ONTLIUAIY ﬁaﬁy’umﬁwémﬁﬂé’mmawﬂﬂﬁéfaﬂﬂﬁmﬂﬂ
ffrugevesmiinudusdndudesdinnglvannie
Winduegemaiiles Lazazdesufuszuunsiiuenialy
UsinasiivaneaylainaliAnns overoxidation
uaﬂmﬂﬁiumﬁmamﬁwé’uawwﬁﬂﬁwLﬂ%a
Fununll Sududesdinisusudsssruuifuiudifaduda
v9ud0 Acetobacter wWunsldfanifevisinwadido
Acetobacter Gs¥anudazviafiruuanafuiu charcoal
pellets (Horiuchi et al, 2000) 1uu 191 WAz (2553)
Tawugihdsnsyuiunsuankuy Quick process Lunsguau
msminfirldinuawusaifianugs Tnedinsiiiufiuiives
nMsesgrentenuaiifonadin dandniidniustig
UNsvae Aie Generator NM3slaININAING1IAZABITAINAN
ussgegmeluiielfideunafieusdinainBanmetuiina
nsrurunaniniiatulnenisudeslilaflnasndiuuy
avgfiufilvarufinansuasniuornimdimstuvesds il
FinansazidenlitanUsziamides (nert material) iiloae
SaadvosdiouuailiGouedin Janshs 1 Midenliuszneudae
Ceramic Support Wmaaﬂi‘uﬂﬁjm Lipophilic fibrous support
Wy Polypropylene, Polyethylene, Polystyrenes,
Polyethylene terephthalate %38 Polyurethane vt lal
(De Ory et al., 2003) ¥1us»y (Kocher et al., 2006) Waz
Touau (Krusong et al, 2007) Wudu iedaelinsndn

AnTuldogsauysal Faeilruseansamlunisvdngadu

v
=

wazlrUSuNUnIALeTRNUUSINUANTY
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yadsunsiniedfiauaanaged

Ml 1 uvusilaesunsuyngunsaliniesiuluundmihduaeymin

A15199 1 USunauuweanesedludunaunsminteanagadmewnsasduwuulussavugediuduszesnat 14 Yu

Ratio Alcohol concentration (%)

Fruit: water 1 2 3 q 5 6 7 8 9 10 11 12 13 14
11 022" 303 5677 750" god” 812" 856 837 841’  831° 815" S ™ 7sd”
12 011 239" 496> 703 813" 848”857 (\865" ;884 894" 874>  9.12® 850"  848™
13 011® 201 396 571" 7.22°  795° 875 940" 904  9.70° 9.61° 9.61° 8.91° 9.11°
14 000° 156 344" 528" 631" 731" 0007900, 9000 900" 900" 918”900 8.82"
1:5 000"  145°  330° 487" 615 714" 891 891Y 900" 900" 900 900"  9.00° 8.91°
1:6 000° 088" 204  310° 416 525 [ eea 733 865 882" 866 866 866 8.61"
17 000° 0005 077" 185 264"  353% 450 ~sar? 610" 675° 7537 812" 895 91"
18 000° 000 125 224 263" 416” - a8 534" 625 742 7677 829" 853 844
1.9 000° 000 055  130™ 211" 316® 373" 466 542 617 677™ 748" 802"  8.36"
1:10 000>  000° 022  1.00° 1557 243 324° 387 437 521" 5.84° 6.37° 693" 7.24°

Ratio Acetic acid Concentration (%)

Fruit: water 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1:1 0.3¢4° 0.46° 0.53° 0.53 1.52° 153 2.51° 2.50" 3.45° 4.47° 5.46° 6.11° 6.76" 6.46°
12 025° 035" 038" 042" 140" 140" 240" 240" 3370 437" 534"  580° 5.84° 5.84°
13 023°  029° 033 032 137 1370 240" 240" 3370 437" 533 583" 531° 5.30°
14 019° 022" 026 0207 130" 131° 230 231° 331" 428" 527 545° 5.24° 5.24°
15 018°  022®  024” Zp28™) 128° 1315 2207 229 328" 427" 527 543" 5.22° 5.22°
16 016" 018 0210 02¢°/ 126 128 229 230" 332 334" 435 4.49° 4.42° 4.00°
17 015 018" 20T 022" 1228 125" 227 228 3295 330° 43 4.42° 4.32" 4.26'
18 N1 1o nonst e 1959 4 0g? 2 96% 2 96° 298¢ 233" 435 a40° .38 4345
waeg : Aiadeiimfuiesnusiiistunuundy usnsieuuensatuessideddameaa (P<0.05) 39° 430 a7
1:10 0117/ 045017 ~ 0.19 1227 1247 2260 226 326 327 426 437 4.08' 4.25'

o w a

U8R : abcdefrnafiaiiniiumednusimsiuniunuins wandenuunneeiuegrsdidudfynieadia (P<0.05)

o
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-+

Acidity (%)
a
Ethanol (%)

w2
BB E R

s

01 2 3 45 6 7 8 9 10111213 1415
Fermentation time (day)
AN 2 ANUFUNUSURINS LaaNagadLarUsununsALeTRn

a '

Ty ffionsidruveaingiuseun 1 : 1 fede A aceti

q

a

(TISTR 354) flganad 30+1°C

3 U

GELY

wasiunuuiithanldlunisuaniduaneyminain
Wiz §eliusyansamlunisudnseiudideliunas lng
Tunsnszurumsndniiduaeyninainag lutunou
nsvdnueanegedliusuuLeanegadadn 9.70% (v/v)
Tufuit 10 vesn1swiin drutunsunisndnnsauadin
duunIngdn 6.76 % (v/v) Tutuil 13 veen15miT
Fildszoznanunnlunisadmandnueanageduaznsnwedin
feduieliiAnuselomigsanlusvezen Tarudududas
Wawtadeiiiedestunssuiunmsnin eliszansatm
mimémﬁqaﬁu W aeWug U uATISUNENNIALDTRN
nsmuANgMMYll senuuUinanaiiensBanyvasvad
Aun3e udu

anAnssuUsENA
Tasamsidedilasunisativayuinide anamninede
51069 s1lnnssdl Ussanteudssunns 2556

LONE1T81984
Tadin Yyl ansasses Bunswally wavesowsd lanslu.
2550. HAYBINTAIVANIUNNHADNIHAANIALDTAN
994 Acetobacter 'spp. na3vunalulagdinin
AnzAlulad NM1INeIFeUOULN Y, VBULAU.
http://home.kku.ac.th/mallikab/
publications/2007-TempAcetic.pdf (25 wgun1AL

2557)
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Problems and Obstacles on Law Enforcement of Land Reform Law for Agriculture
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Abstract

The Act enforcement of Land Reform Law! for-Agriculture is focally aimed to promote the better
livelihood of people, however, the problems were found that the land reform had no measurement on the
protection of the agricultural areas if the entitled farmers did not make use of the land received through land
allocations in accordance with the objectives, but; had used the land for exploitations of the benefits which
they should not be entitled to: such’as;-selling them or concealing the land possession which would cause
the impact on the state’s natural resources-and would not be in accordance with the purpose of the land
reform to help the people.

Deriving from the study, it.was found that Act on Land Reform for Agriculture, B. E. 2518 (1975) contained
no penalty provision to inflict/punishment upon farmers violating the regulation on the utilizations of land in the
land reform zone, thus, made those farmers having no fear on their commission of the offence the land reform
lack of the efficiency on-the state’s land allocations consequently resulting in the land to be vested in the
possessions of/ a particular group of persons without any thorough and fair distributions on the possessions to
the new generation|of farmers.

It was also found that the practical performance suidelines according to the memorandum of agreement
between Land Reform-Office for Agriculture and Bank for Agriculture and Agricultural Cooperatives in connection
with the giving-of-.the right to the new farmers to take possessions of the land had resulted in such new farmers
to be burdened by the debts of the previous farmers which were compelled to be paid first before they could
take possession of the land which was considered to be inconsistent with the intention on the land reform for

agriculture where farmers were needed to have the land of their owns.
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Environmental Management and Reducing the Problems of Global Warming in Shopping Centers
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Abstract

This study aimed at 1) studying the environmental management of department stores in terms of
preventing and alleviating pollution and global warming, and 2) providing guidelines to department stores to
concretely prevent and alleviate pollution and global warming. Eleven department stores in Bangkok were the
sample of this study. The study was accomplished yia) interviews with executives, personnel, and customers;
in-bound observation; and documentary research.-Deming Model (Plan,Do,Check and Act) and SWOT Analysis
were applied for data analysis. The results revealed that all executives of the studied sample paid attention to
environmental management by being/aware and having sufficient knowledge to deal with their environmental
problems. Some department stores had received the environmental management certificate (ISO 14001) and
most of them had implemented.the social responsibility guidelines (ISO 26000). However, this study had provided
some concrete recommendations for-further improvement of environmental management and global warming

alleviation.

Keywords : Enyvironmental Management, Global Warming , Shopping Centers
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Abstract

This thesis is intended to study the legal problems and obstacles on the enforcement of the Auction‘and
Recycling Trade Act of 1931, and the results are as follows,

The Auction and Recycling Trade Act of 1931 has no legal measures on the control over the auction by
the private sector, so it has caused various problems such as collusion (bid conspiracy). Also it requires the
qualification of the auctioneers and the recycling traders that must have no prior imprisonment records pursuant
to the Criminal Code, Section 2. This is seemed to limit the right of the individuals to work in theoccupation
and is unfair pursuant to the constitution of the Kingdom of Thailand 2007, because the people must haveliberty
in performing business or occupation with free and fair competition. Also on the expiration of the license for auction
and recycling trade defines its validity according to the law on 31 December of each year has caused discrepancy
on the time used on the license and generated the problem on the auction and recycling trade without a license.
In a situation that it prescribes the license of the auction and recycling trade 'is-issued-specifically and cannot be
transferred to an heir or other people, so after the license grantee is deceased or does-not wish to continue the
business anymore, the business has to be dissolved. This can create impact on-its employees at the workplace.
Filing an application for a license for an auction and recycling trade requires the applicant to submit the application
by himself, and no one else can do on his behalf. Meanwhile, the Auction’and Recycling Control Act 1931 does
not prescribe the qualification of the workplace of the auction and recycling trade explicitly, it depends on the
ministerial regulation and other acts for a comparison on the basis for/the control of the workplace.

Thus, as for the Auction and Recycling Trade Control Act 1931 can. be applied effectively, the researcher
deems it should define guidelines and methodology on prevention of bid collusion. In a situation of private auction
shall apply the guidelines in the ministerial regulation to designate the criteria, terms and conditions on auction
of 2001 to apply on a private auction. Moreover, it should.improve and amend the Section 6, sub-section 3, on
the qualification of the issuer of the license for auction”and recycling trade. By defining the convicts with
imprisonment in accordance with the criminal characteristic law after releasing from prison for five years, a
person can apply for the license in compliance’with the constitution of the Kingdom of Thailand 2007. In the
meantime, it may allow filing an application-or renewal of the license can be done by proxy. In addition it
should update the Section 11 by upgrading the use of the license to one year following the date of being granted
the license. It includes designating-the state with the authority to supervise the business of auction and
recycling trade temporarily while the license grantee is deceased, or in the case of transferring it to other individuals.
Furthermore, it should define the/qualification on the venue of the auction and recycling trade explicitly and
comply with the Building Control{*Act 1979.
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Factor of the preparation of personnel for The Achievement of Quality
Assurance of Private Technological Vocational Education Colleges Under

The Office of The Private Education Commission in Chonburi Province.
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Abstract

The purposes of this study were 1) to study the employees’ preparation for educational quality assurance,
2) to study the achievement of educational quality assurance in term of employees’ participation, 3) to’ study
the preparation factors of instructors, executive, students that affected educational quality assurance in
employees’ participation, and 4) to create forecast equation for the achievement of educational-guality
assurance in employees’ participation of private technological vocational education colleges under the office
of the private education commission in Chonburi province. The sample population of this study-were 198
instructors, 90 executives, and 400 students (N=688). The research instrument used for data‘collection“was a
questionnaire. Data was collected from September to November, 2013.

The research findings were as follows : Instructors and executives had working-motivation, attitude,
executive leadership, academic leadership, organization environment, and awareness factors were all at a
high level. Moreover, in the range of 80-100, 42.70% of instructors and executives possessed knowledge in
educational quality assurance system. 75.00 % of students had awareness, attitude, and-knowledge in educational
quality assurance system; moreover, awareness and attitude were all at a-high level. The achievement of
educational quality assurance in employees’ participation was at the-high level. The result of enter multiple
regression analysis as follows: Preparation factor of instructors found-that organization environment and
awareness affected the achievement of educational quality assurance. There were also significant differences
at .05 level. Preparation factor of executives found that awareness affected the achievement of educational
quality assurance. There were also significant differences. at’ .05 level. Preparation factors of students found
that attitude and awareness affected the achievement of educational quality assurance. There were also

significant differences at .05 levels.

KEYWORDS : PREPARATION/ QUALITY ASSURANCE.
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Abstract

The purposes of this research were 1) to study public mind behavior, 2) to examine affecting/factors
towards the students’ public mind behavior, and 3) to compare public mind behavior of students with
different genders, majors of the study, and class levels as well as to compare relationship between internal
factors to external factors and the students’ public mind behavior. The sample group of 230 students selected
by cluster random sampling method was studying in the second semester of academic year 2013 at,the Faculty
of Liberal Arts.

The instrument used for collecting data was questionnaires. Data were analyzed by using the percentage,
mean, standard deviation, t-test, the analysis of variance and Pearson’s Product Moment Correlation Coefficient.

The research findings were as follows :

1. The levels of sample group’s public mind behavior overall were at the high level.

2. The internal factors of moral reasoning and the external factors of family support. were found having
influences upon the public mind behavior at the highest level.

3. Different genders, majors and class levels did not have an effect-in._public mind behavior overall,
showing statistical significance level of 0.05.

4. The internal factors of moral reasoning and motivation and the external factors of family support,
university support, community support and peer support had positive relationship with the students’ public

mind behavior at the 0.01 level of statistical significance.

Keywords : Students, Public Mind, Factors
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The understanding of risk management and its use for managing by

the executive and staff in Rambhai Barni Rajhabat University.
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Abstract

The understanding of risk management and its use for managing by the executive and staff in
Rambhai Barni Rajhabat University. The purposes of this research were : 1) To study the knowledge and understanding
of risk management of the executive and staff in Rambhai Barni Rajhabat University 2) To study about the utilization
of risk management. 3) To study the attitudes of managing risk effectively during the 2552-2555 academic. year.
4) To study the utilization of the knowledge and the understanding of risk management perform the risk management
plan and manage the risk in Rambhai Barni Rajhabat University effectively during the 2552-2555 academic year.

The research sample consisted of 2 groups of 208 executives and staffs. The results of the study were as follows :
1) To measure the level of knowledge and understanding of the risk management of personnel within
Rambhai Barni Rajhabat University. The overall average is moderate. According to the classification level of knowledge
and understanding of the risk management is about The process of risk management, cause ofthe-risk, risk category and
measures to manage the risk. There are quite a few insights in the risk that contribute to the severity of the damage.
The research reveal that found : the level of knowledge and understanding was-a relation to the educational level
with a significant level of 0.05. 2) To measure the level of utilization of risk management plan participated by personnel
in planning risk management, implementing of the plan to operate risk.management,-monitoring and evaluation,
summarizing and reporting on implementation of the risk management plan and using the process of risk management
is left to determine the risk management plan in the next fiscal year. It found thatithe level more than 50 percentage
of personnel participated in the overall of these. And less than 50 percentage of personnel did not participated in it.
The average level of the utilization of risk management plan(to/perform-risk management in the overall risk is low
(X = 1.49). And from the assumption that level of the utilization of risk-management plan associated with the job
position is statistically significant at 0.05. 3) To measure the attitude of the risk management plan for the effective
management of the executive and staff from the year 2552102555, It found that the level is moderate. Assumption
that the attitude of the risk management plan for the effective management of the executive and staff from the year
2552-2555 is associated with the adoption of a risk management plan that is statistically significant at 0.05. And the
assumption found that the knowledge and understanding in the Rambhai Barni Rajhabat University’s risk management
of the executive and staff did not correlate with-the risk-management plan and with the attitude of the effectiveness

of risk management from the year 2552-2555

Keywords : Risk, Risk management, Executive
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Abstract

The purposes of this research were to construct a visual art activity package and compare art performance
ability and creative thinking before and after using the package.

The sample consisted of 27 prathomsuksa 1 students in Ban Nongbua School, Trat Primary Education
Service Area Office, during the first semester of the 2014 academic year. The instruments were the visual art
activity package and the art performance ability and creative thinking test. The statistics used were means, standard
deviation and t — test.

The research findings were as follows:

1. It was founds that. The construction of visual art activity package to develop the art-performance
ability and creative thinking for prathomsuksa 1students met the efficiency criteria of 91.94/96.67

2. The art performance ability after using the package to develop art performance-ability and creative
thinking for prathomsuksa 1 students was statistically significant higher than the pre-test-scores.at the .05 level.

3. The creative thinking after using the package to develop art performance ability and creative thinking for

prathomsuksa 1students was statistically significant higher than the pre-test scores.at the .05 level.

Keywords : ACTIVITIES PACKAGE/ ART PERFORMANCE ABILITY/ CREATIVE THINKING/ PRATHOMSUKSA 1 STUDENTS
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Abstract

This research aims to do meta evaluation on quality of reports evaluating schools organizing learning activities
and managing according to philosophical principles of sufficient economics or sufficient schools and study the process of
evaluating sufficient schools and study opinions of stakeholders of sufficient school evaluation. The sample group
was 64 reports evaluating schools organizing learning activities and managing according to philosophical principles of
sufficient economics or sufficient schools affiliated with Chachoengsao Primary Educational Service Area, Area 1/and
Area 2, Academic Year 2012. The research instrument included meta evaluation of sufficient schools(and.interviews
with stakeholders on evaluation of sufficient schools. Data were analyzed using descriptive statistics, one-way-ANOVA.
Quantitative data content was analyzed.

The research results were as follows. meta evaluation on quality of reports evaluating schools organizing
learning activities and managing according to philosophical principles of sufficient economics-or-sufficient schools
affiliated with Chachoengsao Primary Educational Service Area, Area 1 and Area 2. Overall;‘quality of the reports was
excellent. Synthesis of evaluation results showed that means and standard deviation of the data analysis of schools
organizing learning activities and managing according to philosophical principles of sufficient"economics or sufficient
schools affiliated with Chachoengsao Primary Educational Service Area, Area 1 and Area.2 was at a very good level.
When each aspect was considered, the evaluation report was at a very good level in all aspects. Analysis of different
locations showed significantly different results of schools organizing learning activities and managing according to
philosophical principles of sufficient economics or sufficient schools. Different-evaluating time showed different results
of schools organizing learning activities and managing accordingto philosophical principles of sufficient economics

or sufficient schools with statistical significance of .05
Keywords : meta evaluation / evaluation of schools organizing learning activities and managing according to

philosophical principles of sufficient economics or sufficient-schools / schools affiliated with Chachoengsao Primary

Educational Service Area, Area 1 and Area 2
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Abstract

The objectives of this research were 1) to study the desired characteristics of graduates majoring in/Public
Administration as needed by public and private sector organizations, 2) to propose guidelines for developing the desired
characteristics of graduates majoring in Public Administration at the Faculty of Political Science and Law, Kalasin
Rajabhat University, and 3) to apply the guidelines in developing the Public Administration curriculum, the Faculty of
Political Science and Law, Kalasin Rajabhat University. The research participants were chairpersons obtainedfrom 291
out of 1,085 organizations including public organizations, private organizations, state enterprises, independent
organizations, associations, and clubs in Kalasin province. Statistics used in data analysis were frequency, percentage,
mean, and standard deviation.

The results of this research revealed as follows:

1. With regards to the desired characteristics of graduates majoring in Public Administration-as-needed by public
and private sector organizations, it was found that the expectation on the 'desired characteristics of graduates
majoring in Public Administration was at the high level (X= 3.95). When considering each section of characteristics,
it was found that most sections were at the high level. Those sections whose averages were-sorted from the highest
to the lowest included the general knowledge section (X= 4.34), the specific knowledge/professional skill section
(X= 3.87), the interpersonal relationship skill and responsibility section (X=-3:87), and the behavior and personality
section (X= 3.61).

The morality and ethics section was at the high level (X= 3.61). When considering each issue, it was found that most
issues were at the highest level. Those issues whose averages were sorted from the highest to the lowest included
“the students should be punctual” and “the students should maintaina public mind, honesty, discipline, and responsibility ”.
The issues whose averages were at the high level included “thestudents should sacrifice for public benefit and possess
generosity” and “the students should be meek”.

The general knowledge section was at the high level (X=14.34). When considering each issue, it was found that most
issues were at the highest level. Those issues whose averages.were sorted from the highest to the lowest included

”

“the students should be able to work thoroughly”; *the students should possess knowledge and abilities in the area
of study”, “the students should possess academic knowledge used for work”, “the students should be able to apply
their knowledge in carrying out their assigned jobs”;.and “the students should be able to make a work plan and
an action plan systematically”.

The specific knowledge (professional skill) section was at the high level (X = 3.87). When considering each issue,
it was found that most issues were at the high'level. Those issues whose averages were sorted from the highest to
the lowest included “the students should possess knowledge about research and being a professional administrator”
and “the students should understand the current situation of work and should be able to analyze behavior of colleagues”.

2. Regarding guidelinesfor developing the desired characteristics of graduates majoring in Public Administration
at the Faculty of Political-Science-and Law, Kalasin Rajabhat University, it was found that the guidelines for developing
the desired characteristics of graduates were at the high level (X= 4.42). The language skill development for
communication ‘towards the, AEC (ASEAN Economic Community) should be promoted. The graduates should be
fluent in numeric-Use and in explanation of data analysis results. They should possess skills for teamwork, develop
abilities in preserving resources and environment (reducing Global Warming), and be able to work without violating
others’ rightsias . well as take responsibility from the results of their work. The graduates should also develop the

excellence’service behavior (ESB) and be able to follow the determined steps of work until the work is completed.
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3. Regarding the application of the guidelines in developing the Public Administration curriculum, the Faculty
of Political Science and Law, Kalasin Rajabhat University, it was found that the essential skills of computer program
operation for students’ future jobs, data retrieval, and communication should be added to the curriculum, and
the abilities to apply knowledge pertaining to business administration in work should be also added (X = 3,98).
A curriculum for first line administrators with abilities to preserve public properties should be developed (X=.4.38).

And the curriculum should be developed in terms of the excellence service behavior.

Keywords: Characteristics, Desired characteristics of graduates
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Abstract

This research was 1) to study the knowledge of transformative learning for professional development of teacher, and
2) to develop transformative learning process forimprovement of early childhood teachers in knowledge attitude and
professional skill. The research participants were twenty early childhood teachers from schools in 3 provinces in the
eastern of Thailand. This study was a qualitative research with intervention. The research consisted of two phases:
1) the development of learning process.consisting of three steps; (1) construction of the initial process, (2) preliminary
field study of the process, and (3).analysis and revision of the process, and 2) the conclusion of the research results.

The findings were as follows:

1. The transformative learning process for improvement of early childhood teachers integrated the three main
domains of learning; knowledse, attitude and professional skill and included transformative learning and adult education
into teachers’ work ~This learning process consisted of four steps: 1) self-learning 2) critical reflection 3) exchange
learning and 4) reflection of their learning

2. The learning of the teachers from the transformative learning reflected in the three domains : 1) knowledge;
the teachers-increased the knowledge in curriculum and learning organization for early childhood 2) attitude;
the teachers developed the acceptance and value of children, and developed their emotional intelligence

3) professional skill; the teachers developed the capacity for learning organization.

Keywords :-Improvement of Early Childhood Teachers, Transformative Learning, Learning Process
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