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Development of learning achievement by using inquiry incorporated with

predict-observe-explain (POE) activities of biomolecules
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Abstract

This study aimed to improve students’ learning achievement on biomolecules by using 12 hours of
science inquiry incorporated with POE learning activities. The study samples were 101 Grade-10 students at
Sakonnakhon Patanasuksa School. The ANOVA analysis showed that the learning achievement progression
of high-achieving students was statistically significantly higher than middle- and low-achieving students at p-
value of 0.05. Implementing POE activity effectively encouraged students to ask question and to explore

answer through the inquiry process.
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Study of the optimal conditions for the derivatization reaction

of brassinolide and dansylhydrazine detected by spectrofluorometry
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Abstract
This research presents a study of the optimal conditions for derivatization of brassinolide by
dansylhydrazine reagent in acidified methanol detected by spectrofluorometry. The optimized excitation and
emission wavelength were 230 nm and 310 nm, respectively. The concentration of reagent was 0.01 uM. The

reaction temperature was 80°C at 10 min duration time.

Key words: Brassinolide / Dansylhydrazine / Spectrofluorometry
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pH and Molar Ratio of MgNH,PO, Precipitation from Ethanol Wastewater after

Biogas Production

iinsdind winiHa™, wan eydmun’, FAIT Anguiic’ uasvia AUThiud
Patthanant Natpinit™*, Rewadee Anuwattana1, Thitirat Ditkeaw' and Tawee Sappinunt1
"thennalulagidauonaanuasninegns anithiasemenmansuazimalulaguislszinalng

UNAREA

Tasensidsiidnnszasfineimumalulagnisanaznaninaeunnidaswan o unaainann

WRelenueaniIuNsARfiNgTann  IngAnwInsanazneunan1avine] |y ATWeT (8.0-11.0)  uAY

1
a0 A

snandouing naresuuniidensawenNdunnenadinm (1.0-1.5:1:1.0-1.5) WUINAAINET 8.5 LATBRINd1Ine
Tuaveauunidansasenitenranagn 7 1.1:1:1  fluaninsimsnzanlunisanazneunaawNnildes
warlfaunednn  Usedansnnlunisnndaunnild@en wenludlon waswesnlAwindy 97.03%, 80.87%
o o o o A a o A Y & a A P
WAZ 99.90% MINAAL UNALENIUBANENUNNTHARAITTINNLAIAINITDANATNDWNABLNNTLT I e L TeN
Aoglnld wazldss@ansninlunisnndpuuniimon wenludlen  wazWedwmwindy 93.86%, 73.15% LAY

92.88% AINAAL

[J ] s a A = g’ al o ] o
| ATFEIAL ! uundidsnwanTutaunaaws / dndaeniuea / ensaaulaeiua / seaunLa

Abstract

This investigation aims to develop the technology of precipitation of magnesium ammonium phosphate (MAP)
from ethanol wastewater after biogas production. The studied conditions of MAP precipitation were pH (8.0-
11.0) and molar ratio of Mg”":NH,":PO,” (1.0-1.5:1:1.0-1.5). The result showed that the optimum pH, molar
ratio and efficiency removal of Mg”, NH;, PO43’ were 8.5, 1.1:1:1, 97.03%, 80.87% and 99.90% respectively.
Ethanol wastewater after biogas production can be used for MAP precipitation. The efficiency removal of

Mg”", NH, and PO,” were 93.86%, 73.15% and 92.88% respectively.

Keywords : MAP / Ethanol wastewater / Molar Ratio / pH
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1. unin

nranmznaunaeuNniidanuenTuluuneamn (Magnesium Ammonium Phosphate, MAP) ThAZneihefianansorin
wamiRderlemluindegnamnssuenueandusndveily  Wesanuentuidion uazweanesa Wuussnindsrlomiseie
v iduiledwiunmsineas auasiBresnda MAP dundeazanevinlidh uaziimasiaasnisazanasiniu 2.47x10™ e
ﬁﬂiﬁ‘l,%Lﬂuﬂmxﬁﬁmmmm:mﬁﬁﬂ (slow-released fertilizer; SRF) (Bridger et al., 1962)  Naanusniussn 1 Henouu
wananEanLdinae MAP azantlEalutaefiieaitienndn 8.5 uazuAnndn 10.5 (Al et al., 2005) Fagn nuesAuSseiURaTR
\nde MAP grunsaazaneldd  dufunismnmznewnas MAP  @nsnsaiia i ludnsdaussuinaunnideuseuan e use
wWeawm (Mg”":NH,":PO,”) Wi 1:1:1 (Saidou et al., 2008) lefvannvaumaesmniiFey wonluiey ua Woswn fiazane

agluinde azfanssndafiniungn MAP 3w Tnadfeafianaznewnas MAP lifeludas 8.5-9 (Buchanan et al., 1994)

U
v =3 a 1 o 3 vl 1 o o = ] % & NI % 031 %
frilatgenie 10.5 azifanisudedunnaznawlugyl Mg, (PO,), vinlildaunsniidauesuiflansondion uazindedlfazanain1fenn
41 (Shin and Lee, 1997)
A a yal ] o o Aﬁl A Adl 3| U =<
NSANAZNEWNGS MAP Azifinlff ludassAufied 7-11 Tansazatuaeanae MAP azanadluarsazanefiifiusne &
iniRansanaznenld uwnssauiienninndr 11 agldarwnsasnazneunenlufionlsd  Wesannuenluflasgniaswiiu
wanTuiledadlaauatiosninndn (Westerman et al., 1985)  suiiuszAuieanmanzaslunisanazneuinae MAP atffl 7.5-9.5
(Stumm and Morgan, 1970) Iasgunsaidauenluianlite 90% uazindaneawnline 85% iasanninde MAP HAn
equilibrium ion activity product (IAPeq) Winfu 7.08x10™* (Buchanan et al., 1994) uana ninudINfszAuNeT 9 1nae MAP HaAn
nMIazaRIge uazanaznaulfianian (Buchanan et al., 1994) wsnA et 10.5 @unsnanfsannmeaalininiu asain

Aiamznaw Mg,(PO,), #1 (Shin and Lee,1997) sinlitlsz@ninmnisindanaammiindy winznaulfliazatam Hawwnid

2
ANALATB9NNAZANEAININ MAP (Ksp = 9.8x10™) (Katsuura, 1998)
nsanaznawnae MAP Hhdsnisilaiansnsoanlulnseu uazneaneials nedlunisinansenmsniilsslamiiuie

naun v (Nelson et al., 2003; Chung et al., 2000; Stratful et al., 2001; Katsuura H., 1998; Elisabeth et al.,2001) WWean

anuuinaiiusdanluih@e wadlestunsfatdymnimutesaving inde MAP vsedamansén Jundn struvite Sadn
Wulluazanedn (slow-release fertilizer; SRFs) (Battistoni et al., 1997) TagiganisninlilflssTamdildun  lusedsanalss
ﬂﬂiﬁﬁﬂixmumi‘fﬁﬂlﬂumiﬁﬁmiu‘immmm:w@awﬁmwm{wLﬁaqmmunﬁu (Unitika Ltd., 1994) mm‘fmﬁmmu (Liberti et
al., 1986; Ohlinger et al., 2000) WwazaINyada (Schuiling and Andrade, 1999) tlufin Fansthuenannazflunstindatihdeian
annuusan e deanmnsninussneili s lanfumannnensliandas uanilunsdoeaniuumstudain@eliunm
annasiufinainems WeanlutaqiufintsmudeindefiunminiaugoladeiufinmsneasluBnadndife: Sl
lunmudedenings  usdmiunisanaznewinds MAP ani@aansnsnaudanie MAP s tumilinannmaneid uay
ansnsoiilanenfiudlalé ileeanninae MAP sisefizendn Struvite Anafuilaazaedin (slow-released fertilizer; SRF) (Bridger
et al, 1962; Battistoni et al, 1997) ﬁLLi’mﬁﬁﬁﬂiﬂﬂ‘ﬂﬂﬁi@ﬁﬁj (Warmadewanthi and Liu, 2008) #sl¥fuatnaunsvanarialuuas

sedszna visanliludnnAudmiunannsaneanasnls (Giesen 2010)

2. 985
(1) FutlsAlElunmaaes
A $% 1
- Anflies LA 8.0, 8.5, 9.0, 9.5, 10.0, 10.5 WAL 11.0
o I a a 1 a v 1
- anaduina luauuniidensawentudan WHun 1.0, 1.1, 1.2, 1.3, 1.4 Uaz 1.5
- amadauinaluareanunilidausanaams TEwn 1.0, 1.1, 1.2, 1.3, 1.4 WAL 1.5
(2) AFNMAaed
- AvansazanennsguuNnilianaaeled uenluiounaslsd uadlalnnanlalnsaureamn AlAadindu 1 Tuanf
- dfumNeTreansazanamninivuals 18un 8.0, 8.5, 9.0, 9.5, 10.0, 10.5 Wax 11.0  lpeina1sazanalafeanlans

anlad Anudindiu 1 Tans wazldrsaaniunaannan
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Enhancement learning achievement of polymers and products by using inquiry
incorporated with predict-observe-explain (P-O-E) activities
o gunaud |, Anies g’

Kreetha Phupardrae1, Saksri Supasornz'

UANGATINNVANARTNIILNTIE A1U1INLIVANGATANE AUSINENANGRT NWIINENFELUATITT
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unAmnea
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fagtine Wur inBuudusisenfneiln 6 sad3euanameaneuna 41uan 102 AU HANTIATRILATA
ANOVA Wua" ffnﬁﬂuﬂ@jum'qmejuﬂmﬂmqﬁmmﬁﬁwﬁﬁmqmm‘ﬁ”qu’%rﬁfaﬂﬂdﬁﬂ@iué@u@ﬂwﬁﬁﬂﬁﬁﬁagmq
afFT9LL 0.05 LL@xmi‘l%ﬁ@miuﬁm’m-ﬁqmm-faqﬁmﬂiufuﬂ’émmfmumu"l@mu’wnm:é’luwLﬁmﬁwmmmxm

ANRALIANENTZLAUNIALIEN S [FaenalllszAnEnw
AEIATY 1 NIRLLANTNININENANARS / woAleTuaTNARSUTTWaAINaT / Iune-danm-aBune
Abstract

This study aimed to improve students’ learning achievement on polymers and products by using 14
hours of science inquiry incorporated with POE learning activities. The study samples were 102 Grade-12
students at Sakolraj wittayanukul School. The ANNOVA analysis showed that the learning achievement
progression of both high- and middle-achieving students was statistically significantly lower than low-
achieving students at p-value of 0.05. Implementing POE activity effectively encouraged students to ask

question and to explore answer through the inquiry process.

Keywords : Science inquiry / Polymers and products / POE
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Implementation of inquiry incorporated with analogy learning approach to enhance

scientific concepts of chemical reaction rate for grade-11 students

WHAN fgznIyal Ly ANAAIANIHS”

Panida Kanyakran'and Saksri Supasorn?
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Abstract

This main purpose of this research was to enhance scientific concepts of chemical reaction rate by
implementing inquiry incorporated with analogy learning approach. Forty-four Grade 11 students at
Chiangkaew Pittayakom School were the target group. The percentages of students’ conceptions were
categorized as good-, alternative-, and mis-conception. Before the implementation, the percentages were
13.69, 38.45, and 47.86, respectively. Right after the implementation, the percentages were 64.72, 24.65, and
10.63, respectively. Thirty days after the implementation, the percentages were 70.63, 21.16, and 8.21,
respectively. The dependent samples t-test analysis indicated that the post-test conception score (mean
45.05, SD 6.28) was statistically significantly higher than the pre-test score (mean 19.79, SD 3.08), but not

statistically significantly different from the retention score (mean 48.02, SD 8.96) at p-value of 0.05.

Keywords : Science Inquiry / Analogy / Alternative conception / Misconception
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Development of Local Food Product:

Frozen Deep Fried Southern Thai Rice Salad (Khao Yam)
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Abstract

This study was investigated in order to increase the product value of Thai rice salad (khao yam). The
study was performed on the optimum processes for fried southern Thai rice salad (khao yam) production,
freezing process and product quality evaluation. The result showed that the suitable formula of seasoned
Budu for fried southern thai rice salad (khao yam) production was consisted of 200 g Budu, 100 g sugar,
50 g lemon juice, 40 g tamarind juice, 30 g lemongrass and 20 g kaffir lime leaf. Tapioca flour was the best
binder for southern thai rice salad ball. Freezing condition at -30 °c (until core temperature was -18 oC) was
113 minutes for freezing time and 1.20 cm/h for freezing rate. Protein content of product was 7.67 %. The
product quality met the microbial standard requirement. The sensory result indicated that the product was

accepted. Then this product has the potential for commercial production.
Keywords : Fried Thai rice salad (khao yam) / Local Food / freezing

*Corresponding author. E-mail : mnopparat@hotmail.com
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3.2. MSANEINTZUIUNITWELEBNUTINRAT N
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sty Gaeiaz) 17.33 +0.07
B Basay) 1.22 +0.01
AaF (Foeiay) 43.26 +0.20
FueARRRTeN (Water Activity, a) 0.97 +0.00
TBARS (mg malondialdehyde/kg sample) 5.496 + 0.109
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Electrochemical Impedance Spectroscopy of Polyaniline Sensor

for Contactless Conductivity Measurement
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Abstract

The research is to study an electrochemical property of polyaniline sensor using Impedance method.
A sensor was used to measure a conductivity of ammonia without contact between electrodes and analyzed
solution. A polyaniline sensor was prepared under a sulfuric acid solution in which an aniline film was coated
inside of open glass tube with 6 cm length and 0.6 mm diameter. The copper thin plates were entwined
around outside a glass tube to be the contactless electrodes. From this research, the micro granular particles
of polyaniline were distributed through a surface. A polyaniline sensor showed good response in contactless
conductivity measurement when ammonia solutions were tested at the optimal condition of voltage and
frequency for exciting as 0.5 V and 1000 kHz. A Nyquist plot demonstrated a satisfy transfer of charge.

Ammonia solution in millimolar concentration can be determined.

Keywords : polyaniline / Impedance / contactless conductivity
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alsilanidanszilneiglaaias
Effect of Chelating Agents on Properties of Zinc Oxide Phosphor Doped
with Europium Synthesized by Sol-Gel Method

insing wsaylner, 4n10m Mgy, lgns anan waz Snad lnsua

Nipaphat Charoenthai*, Supavadee kerdtoob ,Nathapon Yomma and Rakchart Traiphol

MATT AR wazaugAITUAARUNTAN TN INIAT ANEINENAIERAT i INeNateAas Asnylan

UNARED

FeAaanlasniaafonglsllan (znEwlfigndunseilnedslaaiaa lunszuaunisdanseiinig
wignih Iansdinsuiulaanisiinansmanie arsAanmen i lunnmegevlfun nsadssn EDTA NIANIAN LAY
nIAeaNTIAN WaNLed Zn:Eu lHarnnisunuaalainguugil 900 °C lunan 3 4alue Tiassiniailasuuilaq

v = a Py v A &G & ' = a = = = ' o
Taseai1ananinemaiianisaeauuiaddnd nudinisidasutiinresanshanicliiinasiaaunn dugiu uay
IAT9d519NANTR9 Zn:Eu N19AnnanTRn1auasresdnsiaaldmaila photoluminescence spectroscopy WU
Zn:Eu meuasdunsluinaninueananan 550-750 nm uaznudniileld EDTA uansmansa Zn:Eu azanauaal

A
NnAgn

AdATy : arseanas / asALanis / Tefeanlms

Abstract

Zinc oxide doped with europium (Zn:Eu) were synthesized by sol-gel method.The formation of metal
ion complexes was induced by addition of chelating agents (citric acid, EDTA, malic acid and oxalic acid).
The Zn:Eu crystals were obtained by calcination at 900 °C for 3 hours. Structural characterization of Zn:Eu
samples were carried out by using Powder X-ray diffraction. The variation of chelating agents used during the
preparation process was found no effect the crystals structure and the morphology of Zn:Eu samples. The
optical properties of Zn:Eu were investigated by photoluminescence spectroscopy. The red light was found
emitted from the samples in the region between 550 and 750 nm. In addition, the use of EDTA as chelating

agent yields the Zn:Eu crystal with highest luminescence efficiency.

Keywords : Phosphor materials/ Chelating agents/ Zinc oxide
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Study of Black Rice Husk Ash as Filler in Nitrile Rubber

LATN8T BUNTNE AT BNDNA LAITR

Daechatorn Chantharux and lttipol Jangchud

MABTNAR ANEANENAARS AnLunATWlaENIEABNINAUSIAININTAIANTELI NFUNNY 10520

UNAREA
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Foatilpanisuaneslulasaiudinunauni foarsasnanszuulauUUAIgNNAS (Two-roll mill) A1NtuRINIg
WIAINNTAYUT (Mooney viscosity) uazansuuensidanlas (Cure characteristics) WAALATENLHLENAIDEN
fnanisdndugil (Compression molding) Ruui 150 avA@aiia s INeNARUANTRLEING AINNNIMAADY
wudinsl PEG uazansamaulaau Si-69 lunislfudlufinunaunidanaatefitizsdednsuenismenlauay
antFdang tneniald PEG denaliinanmndenlasuazinainisdenlasanatuaziialdarsgaouloiau Si-69
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denalifanifidanaivngaau wudnle leynadinunausntauaunnsneiu lldanaet el siadnwuienig
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nsuanengulnedls
Aty : Wunaun / enelulned / ansgaau / anssialiin

ABSTRACT

In this work, Black Rice Husk Ash (BRHA) was studied as a rubber filler in polar rubber. Factors
affecting filled rubber properties were studied such as effect of PEG, mercaptosilane coupling agent (Si-69)
and effect of particle sizes (100-150, 150-200, 200-250, <250 mesh and crushed BRHA (about 1250 mesh)).
In this study, Acrylonitrile-butadiene rubber (NBR) was selected as the model rubber. Samples can be
prepared by mixing the NBR with BRHA with a two-roll mill. Mooney viscosity and cure characteristics of
rubber compound were characterized. Rubber sheet samples were vulcanized by compression molding
technique at 150 °C. It was found that scorch time and cure time of BRHA-filled rubbers were significantly
decreased when PEG were used in the rubber formulas. By using mercapto-silane coupling agent (Si-69)
mechanical properties of filled NBR were improved. By study BRHA particle sized cure characteristics were

unchanged. However, reinforcing effect was dominated when smaller sized of BRHA were used. In
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conclusion, BRHA with PEG and Si-69 can be used as fillers for reinforcement and cost reduction of NBR

production

Keywords : black rice husk ash (BRHA) / acrylonitrile butadiene rubber / NBR / coupling agent / filler
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