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Abstract : The study on acid deposition in the western region of Thailand is a part of “The Acid Deposition Monitoring
Network i Thailand”, organized by Pollution Control Department. The monitoring period is between April 1, 2003 to
March 31, 2004. Wet and dry depositions are included in this project, however, wet deposition is presented in this paper.
Sampling site was located at Nakhon Pathom metcorological station. Precipitation samp]es were collected ona dally basis
wsmg a wet-only collector. Sumples were analyzed for pH, electrical conductivity, NH,', Na', K, Ca*™* . SO.5, NOy
and ! The total precipitation is 918.8 mm/ycar. pH and electrical conductwny are in thc range of 4.6| 6.52 and 0.45-
9 07 mSrms, respectively. The annual weighted average concentrations of SO., . nss-SO,> and NO, are 22.40, 21.20 and
[1.04 pey/L, respectively. Wet dc:posmons of the important acid species: SO,% and NO,” are 19.03 and 9.38 meg/m’-year,
respectively. The ratio of NH," + Ca®" 4 Mg™ / nss-SO,"+ NO," which indicates a neutralizing capacity, are in the range of
(191-3.48  The ratto of NOy / nss-50, = is in the range of 0.27-3.60, which shows that the concentrations of both ions
fluctuate along the year. Therefore, the emission sources of both ions have to be carefully monitored.

10002-ACUTE TOXICITY AND EFFECT OF ENDOSULFAN ON GLUTATHIONE-S-TRANSFERASE
ACTIVITY IN Macrebrachium lanchesteri

Suifon Archanachai, Prancet Damrongphol* and Malceya Kruatrachue
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E-mail address: 1433020 g studenpt mahidol e th, sepdrgemahidol.ac.th and

Abstract: Endosulfan 1s an organochlorine pesticide often used in paddy fields by Thai farmers for snail eradication. The
96-h L« of necland shrump, Macrobrachium lanchesteri was 2.00 pg/L. Study on the glutathione-s-transferase activity
{GST) in whole body of riceland shrimp showed that the activity of GST significantly increased after exposure to 0.35 4.7
and 1.4 pe/L endosulfan; and the activityies increased up to 96 h and were positively related to the endosulfan
concentrations Furthermere, bioaccumulations of endosulfan by M. lanchesteri from surrounding freshwater were 1.34 and
1.31 ny/g-wet weight in those exposed to 0.7 and 1.4 pg/L endosulfan for 24 h. The results suggested that the GST level in
Riceland shrimp can be used as indicator for organochlorine insceticide contamination.

10003-STUDY OF FINE PARTICULATE MATTER IN PHITSANULOK HOMES
Phuattharaphol Imkrajange, Witchaya ImKrajang and Pajaree Thongsanit*
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Abstract Particulate Matter with an acrodynamic diameter less than 10 microns (PM 10 was collected from six livings rooms
in three roadside and three non.roadside homes located in central Phitsanulok The samples were analyzed using Energy

Dispersive X-ray (EDX) for 10 clements and Scanning Electron Microscopy (SEM) for morphology. The PMI10 from
roadside samples were mostly higher than the standard of 150 pg/m’ and were also higher than PM 10 from non-roadside
heme samples. The roadside samples were found to be from diesel and gasoline engine emissions, spangy and non geometric
i shape, and contained primarily the clements, C and O. The non-roadside samples were found to be from soil and
canstruction dust. sharp-edged and dense, and contained primarily the element, Si. Questionnaires were used Lo obtain data
on the conditions, location and background of the homes and activitics of occupants.

[0004-TREATMENT OF WAQTE COOLANT EMULSIONS BY COAGULATION AND FLOCCULATION
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Abstract: Tecatment of waste coolant emulsions from metal-autopart industry was studied. The treatments were coagulation
and floceulation using synthetic ferric chlonide, ferrie chlonde, and aluminium sulphate as coagulants and using anionic and
catiomic polymers as floccutants. The effects of coagulant dose. flocculant dose, pH, turbidity, BOD, speed of raprd and slow
muning were considered. Electrophoresis measurements indicated that initial oil droplets had a negative zeta potential. When
adding 4 coagutunt 1o the emulsions, the zeta potential beeame more positive. The coagulants were shown 1o be effective in
reducing the seta potential of the oil droplets but in increasing oil droplet size. At optimum pH condition (pH = 6), the
turbidity and BOID of the wastewater were reduced by 99.65 and 99.5 percent, respectively. in addition, oil separated from
waste coolant emulsions was recycled as a fucl, then heat content of the o1l was also investigated. The experimental results
shawed that heat content of oil scparated from waste coolant emulsions was about 34,493 82 J/g.
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Abstract: The removal stabilized oil in wastewater emulsions was studied by means of induced awr flotation techmigue. The
effect of several parameters on induced air flotation cfficiency for removal of the emulsified o1l was examined, namely: (a)
the presence of noniomic surfactant (Polyoxycthylenesorbitan monooleate, Tween 80) used for the stabilization of the
emulsions and for long-life of bubble, (b). concentrations and types of electrolyte, (¢).air flow rate, (d). gas bubble size and
{e). flotation time. Zeta ~ potential, turbidity and UV-absorbance measurements were also monitored. At the optimum
defined experimental conditions (1 CMC of Tween 80. pH 7, alumnium sulphate 160 mg/l. 8 ml/sec of air flow rate, 40 -100
um of gas bubble size and 5 mun of flotation time) more than 99 % of the stabilized ol in wastewater emulsions was
effectively removed from an initial concentration of 500 mg/l.
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Abstract: The aim of this research 1s to study removal of copper ton from wastewater by adsorption on activated carbon
Effect of several factors has been investigated as a function of pH. contact t'me, concentration of copper 1on 1n aqucous
solution and type of activated carbon The cypenimental results indicated that different type of activated carbon gave a
different optimal condition of copper removal Opumal pH when using Carbokarn to adsorbed copper was around 4
Meanwhile optimal pH when using C-gizantic, stream-actinated 60 man and stream-activated 30 mun was around 5. At the
same pH condition, 1t was found that copper removal by adsorption on Carbokarn was higher than C-gigantic, stream-
activated 60min and stream-activated 30mun respectively Increasing in copper 1on concentration leads to reducimg an
adsorption efficiency of all actnated carbon used 1in this work To reach equilibrium, Carbokarm had shorter contact time
than other.

16007-PRELIMINARY STUDY OF CONSERVATION IN A WORLD HERITAGE SITE: HUAI KHA KHAENG
WILDLIFE SANCTUARY
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Abstract: This work arms o study the existing condition of some physical and bioloyical resources, human resources,
tourism, and management of the Huar Kha Khacny wildlife sanctuary The methods were collecting sccondary data and
doing field work in the wildhfe sanctuary. The geological data include rock types and soil tevture  The dara of water
quality, DO, pH, conductivity, transparcncy and temperature of a stream were collected. Sampling plot in the forests were
examined. 170 people living in 3 wvillages near the border of the wildhfe sanctuary were interviewed with the use of
questionnaires on the environmental and conservation items. Comments from tournsts were investigated Now (2004 AD) the
Huai Kha Khaeng wildlife sanctuary is under the Natianal Park, Wildlife and Plart Conservation Department, Mimisiry of
Natural Resources and Environment. Thailand The results of this study give rise to knowing the existing conditien and
problems of the Huai Kha Khaeng wildlife sanctuary The solutions for the problems have been suggesied.

10008-Utilization of Distillery Slog for the Rice Production in Khon Kaen Province

Tasanee Thitakamol’, Somboon Kacwpinthong-
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Abstract: Distillery slop 1s the wastewater from distullery process of liquor which has to be treated before discharge at a very
high cost. However, as it contains large quanunies of organic matter and plant nutrients, especially potassium, 1t can be used
to improvc soil fertility and increase crop yield without destroying environment. This rescarch 1s therefore aimed to study the
appropriate doses of distillery slop that gives the optimal yield of jasmine scented rice or Khao-Dawk-Mali 105 planted on
Sida Scil Series in Khon Kaen Province under the application of fertilizer, and to study the cffect of distiflery slop on
chemical properties of soil and on the number of microorganisms as well as the effect on methane emission in paddy fictd
The result of the experiments, especially that of the second crop year, wndicated that application of 20 m’® /ray of distillery
slop along with 30 kg/rai of fertilizer grade 16-16-8 gave the optimal nice yield. Application of increasing doses of distillcr}
s!op'could increase the contents of some chemrcal properties of soil especially Potassium and Magnesium, but 1t had no
SI.gnllﬁcant effect on the number of bacteria and mold, especially at pre-planting and panicle-initiating periods Utilization of
distillery slop did not cause the increase of methane ermission from the rice field.
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Abstract: This study was based on water level prediction data downloaded from the website of the Hydrographic
Department, Royal Thai Navy, for the year 2002 at Ranong, Phuket, Phangnga, Krabi, Trang, and Satun stations. A non-
harmonic method was used to determine tide types and compared them with the known published data. It was found that the
F ratios at six stations were 0.161, 0.240, 6.229, 0.226, 0.199, and 0.249 respectively. The mean ranges were highest at
Ranong station and lowest at Phangnga station. The maximum and minimum of the mean sea level were found at Krabi and
Satun stations respectively. The tides at all six stations on the coasthine of the Andaman Sea were semidiurnal. The result can
be used to accurately predict tide characteristics of the area being studied.

10010-COMPUTATION OF D8 FLOW LINE AT RON PHIBUN AREA, NAKHONSITHAMMARAT PROVINCE
Omanong Boonklong*, Krisanadej Jaroensutasinee, Mullica Jaroensutasinee
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ABSTRACT: We developed a flow line computational technique based on the D8 method by using Mathematica. The
technique was applied to Ron Phibun area, Nakhonsithammarat Province. This area is highly contaminated with arsenic 3
and 5. We found that our techmique using Mathematica can produce similar results to those obtained from GRASS v 5.0.2.

10011-ELEVATION MODEL (DEM)
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Abstract: The objective of the study was to develop a computational technigue for generating a Digital Elevation Model
(DEM). Contour lines, scanned from the 1:50,000 scale map of the Royal Thar Army Survey Department, were used to
estimate the values of adjacent data points on continucus contour lines for computation of a DEM by means of Delaunay
triangulation. The technigue was found to be an economical way of converting continuous analogue data signals into a
digital format of "x, y" or "x, y, 2" coordinates.

160012-FLASH FLOODING FREDICTION BY RAIN EXPOSURE INDEX (RED

BASED ON GOES-9 SATELLITE DATA

Watcharee Ruairuen*, Krisanadej Jaroensutasinee Computational Science Graduate Program, Institute of Science, Walailak
University, Nakhonsithammarat, Thailand 80160. :
E-mail Address: 46203881 e wuac.th, (krisunara wu.ac.th

Abstract: A new geocomputing Rain Exposure Index (REI), which can predict flash flooding resulting from a series of
heavy rainfalls, was constructed and tested. The index was constructed by computing data from GOES-9 satellite using
combinations of image processing and functional constructs. The hypothesis was tested by two events of flash flooding in
Prachuapkhirikhan, Phetchaburi, and Tak Provinces in Thailand as well as one event in Southern Leyte Province in the
Phlippines. The results indicated that REI was capable of accurate prediction of flash flooding 1-2 days n advance of the
event.

10013-REMOVAL OF CHROMIUM FROM CONTAMINATED SOIL BY SOIL WASHING METHOD
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Abstract:  This research aims to study the removal of chromium from contaminated soil by washing with water,
ethylenediamine tetraacetic acid (EDTA) solution and sodium dodecyl sulfate ($DS) solution. The samples employed in this
research once had been used in the previous research—Remediation of Chromium-Contaminated Soil by Planting the Broad
Leaf Plants. The soil was divided into two groups. The first group was spiked with 100 ppm of chromium solution/10 grams
of s0il (0.10 mg Cr/1 g of soil), while the second group was not. The Broad Leaf Planis have been planted in both groups of
soil for 69 days. After that, the second group of sample was spiked with chromium solution at the same concentration as
spiked in the first group. Both groups were processed the experiments in order to compare the results. The outcomes
demonstrated the same tendency. The soil washed with SDS solution at concentration of three times of chromium
concentration in soil shows the best efficiency, while the soil washed with water adjusted to pH = 2, and the soil washed

with EDTA solution adjusted to pH = 2 at concentration of two times of chromium concentration in soil show respective
efficiency.

10014-EFFECT OF OZONATION ON BACTERIA AND PHYTOPLANKTON IN THE WATER FROM SHRIMP
POND

Benjamas Paibulkichakul'*", Weena Jitnirat', Temsiri Kawinphan', Chalee Paibulkichakul® and Sorawit Powtongsook*
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Abstract: Effect of ozonation on bacterra and phyteplankton in the fow salimity water from shrimp pond 1in Chachoengsao
Province was evaluated mn this study For the first tnial, it was found that ozonation for 60 minutes could reduce 97 1% of
bacteria in the water. After musing the water with shnimp feed and acrated for § days, ozonation could also reduce the
number of bacteria and turbadity in the water  However, the efficiency of bacterial treatment was less than the first
experiment. This was possibly duc 10 high concentration of organic and inorganic compounds in the water. For the second
trial, water from shnimp pond was muixed with phyvtoplankton {Chucriceros sp ) before osonation. The results showed that
95% of phytoplankton cells were reduced after G0 minute ozonanon
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Abstract: Conditions for adsorption of lead (Pby, cadnmium (Cd) and chronuum (Cr) n contanunated water samples using
Padina Haitiensis Thivy were investizated  Varables offecting the metal adsorption were studied which included types and
times of shaking, pH of solution and nterfenneg metsls From these expeniments, the optimum condition was found to be the
shaking tme of 3 hours and solution pH of 3 0 [n case of the interfering mictals, lead and chronmium affects the adsorption of
cadmium dramatically. This optimium condition 15 applicable 1o the adsorption of heavy metals in wastewater samples. The
amounis of lead, cadmium and chrormium adsorbed were found to be 140-314, 13-175 and 76-133 pedg, respectively

[10016-DEGRADATION OF LEAD COMPLEX BY PHOTOOXIDATION IN THE PRESENCE OF HYDROGEN
PEROXIDE

Duangkamon Jiraro|, Fuangfa Linob*

Environmental Analysis Research Group. Department of Chemustry, Faculty of Science, Chulalongkom University,
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E-mail address: Fuangta L« chula ac th

Abstract: The degradation of PbEDTA 1n aqueous selution by a photoovidation process (H:.O./UV) was studied. The effect
of H-O. content, pH of the solution and the presence of mitrate were investigated PBEDTA degradation by a H.QO-/UV
process was shown 1o be accompanied by simultancous lcad precipitation PhEDTA was decomposed rapidly in acidic
solutions while lead precipitation was achiweved only when the pH of the solution was higher than ¢ The presence of nitrate
n significant amounts (0.04 M) mhtbited remarkably the degradanon of the complex and metal precipitation. It was found
that the decomposition of metal-EDTA complex and metal removal by the H.O./UV process depend greatly on the nature of
the metal. CdEDTA and ZnEDTA were decomposed rapidly but mwetal precipration was not achieved. The major by-
products of the degradation of metal-EDTA complexes observed were mitrilotriacetic acid (NTA), imunodiacetic acid (IDA),
oxalic actd and mitrate.

10017-INVESTIGATION OF A VARIETY OF CLAY MINERALS FOR THE ADSORPTION OF ZEARALENONE
Komkrich Pimpukdee

Department of Veterinary Public Health, Faculty of \’ctcnhary Medicine, Khon kacen University, Khon Kacn 40002,
Thasland,

e-mail address: kompinyo kku ac th

Abstract: Zearalenonc (ZEN) is a hazardous mycotonin that contantinated food and foedstuffs worldwide. ZEN
contamination of commodities results in economic and health costs, creating a need to research to allay these problems. The
objective of this research was (o evaluate the ability of different types of clay menerals (e.g., kaohinite, smectite, micu), to
adsorb ZEN in vitro. Clays utilized in this study were selected 1o represent a wide range of different physical and chermical
charactertstics, including unit cell configuration, organic and trace metal composition, surface arca, swelling ability, and
cation exchange capacity (CEC). The results indicated that various clay minerals possess a distingt structure that can bind
ZEN_diffcrentlyl Important structural differcnees provide unique functional and chemical characteristics. The extent of
sorption was dependent on the chemical and physical characieristics of the clays. Among tested clay minerals, smeciite clays
are suitable for ZEN sorption, because smeetite clay nuncrats possessing high surface area, high cahon exchange capacity
small particle size, and access to the interlayer region.  These characteristics cause smectite clay mincrals having highcr‘
capacities for ZEN adsorption as compared to other clay nuncrals.

ISO\(();'?-[?N?MPOSTING BY LOCAL COMMUNITY IN COMMERCIAL SCALE USING AERATED STATIC PILE
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Abstract: In this rescarch three full-scale piles were studied. Euch pile consisted of 6 m® of shredded feaves and 3 m' of cow
manurc, and was prled an opencd ground in prism-lihed shape with the dimensions of 2.5x3.5x1 .0 m (width x length x
height). Urea fertilizer, phosphute rock, and seeding activators of 400, 200, and 90 grams, respectively, were added. The
moisture content was controlled at 45-55 %5, The wir was forced twice o day (at §.00 hours and 16.00 hours) 15 minutes
cach, through 4 inches perforated PVC pape by a 3 hp blower at air flow rate of 0.118, 0.147, and 0. HS m'/scc for cach ptlc.
It took approximately 30 days to complete the composting and the suitable air flow rate was 0.155 m'/scc. Only 1.9-3.2 % of
the matenials were not completely decayed. The averape electnicity expense was 007 bubt per kilogrum of raw material per
month. From the technology trunsfer, the Acrated Static Pile system was found to be a potential system in producing
compost in commercial scale by locul community because of 1ts simple procedure, no turnover needed. low costs and less
usc of energy.

019-EFFECT OF HEAT TREATMENTS ON HECTORITE FOR THE ADSORPTION OF AFLATOXIN B,
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Abstract: The objective of this rescarch was to cvaluate the effect of heat treatments on hectorite for the adsorption of
aflatoxin By (AfB,) Each heated hectorste was prepured by heating the sample at cach specified temperature for | hr. There
were 11 different heating temperatures from 100°C to FO00°C (inincrements of 100°C). The results indicated that among the
heated hectorites, hectonite heated at 700°C for | hr demonstrated the highest AfB, adsorption (05.52 + 0.92%). No
sigmificant difference n the increase in the adsorption of AfB, wuas observed when hectorite was heated at temperatures of
100°C, 200°C and 300°C when compared to the parent clay. The binding capacity was increased when temperature was
increased to 400°C. S00°C or 600°C. A significantly lower brnding was shown at Y00°C (404.25 + 3.11%) and at 1000°C
(10,47 + 6.83%) when the interlaver of clay was collupsed. This study indicates that hectorite clay could be cffective for
adsorption of AfB, and heating hectorite at proper temperature could increase binding capacity.

10020-STUDY OF TOXICITY SITUATION OF FRESHWATER RESERVOIRS BY DETERMINATION QOF
MICROCYSTIN IN BLUE- (}REE\‘ ALGAE USING HPLC

bombal Chewwanapeonpohn'. Siwuree Ruangrattanakut”, and Weeracha Phutdhawong

'Department of Phamaceutcal Chemistry, Faculty of Pharmacy, Chiang Mai University, Chiang Mai, 50202, Thailand : e-
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* Department of Chemistry, Faculty of Science, Maejo University, Sansai, Chiang Mai, 50290, Thailand; e-mail address:
weerachaua myu ac.th

Abstract: Cyanobacteria, or bluc-green algae, represent a serious problem in freshwater reservoirs in Thailand where all
these reservoirs are contaminated with 1oxic cyanobactenia, Microcystis acruginosa Kutz. The toxic compounds have been
1solated and 1dentified as mucrocystins, a cychic heptapeptides. In this studies, the reversed-phase HPLC was used for
detection and gquantitatron Microcystin LR which 1s one of microcystin analogues in samples of dried Microcystis aeruginosa
cells. The methanohic sotvent (60% MeOH) was used for elution of the toxic peptides. The HPLC condition were C18 QDS
column, flow rate 1 O mbmin, UV 238 nm detector The HPLC chromatogram of the Microcystin LR identified in the
mucrocystic cvanobactena extract revealed the retennon time of 2,12, which was fully compatible with the standard sample.
The quantity of Microcystin LR was quantitated as 0.586 mg (0.0585% yield)

10021-Cadmium Removal from Wastewater by Applying Natural Materiais as Sorbents ‘
| | t 1

Prawit Nucngmatcha | Piyawan saimanophan , Duangmanee Machimawong , Amonrat Sawat , Supenpon Pakuang , Jirapon
\ ) |
!Luarnduppang . Ongsa pongpitakduamiong , Panuttha rithiprad
Department of Chemistry, Faculty of Science. Rajabhat Nakhon Si Tharnmarat University

Abstract: The objective of this research was to study the efficiency of cadmium removal from wastewater using coconut
husk, betel nut husk, palmyra husk and oil palm husk. The effect of inittal pH of wastewater, initial concentration of
cadmium, temperature of wastewater, time required for equilibrium, particle size of adsorbents were investigated and
determined adsorption capacity of adsorbents. It was found that the suitable pH for cadmium adsorption onto coconut husk,
betel nut husk, palmyra husk and oil palm husk were 4.0, 4.0, 5.0 and 6.0, respectively. The most suitable initial cadmium

concentration was 100 mg/L., temperature 30“C, time required for equilibrium 24 hours, particle size so mesh. Adsorption
capacity for coconut husk, betel nut husk, palmyra husk and oil palm husk were 1.04, 054, 071 and 069 mg/g respectively After

being applied the optimum condition found from the research for cadmium removal from wastewater, it was found that
cadmium was adsorbed as foliowed: coconut husk(80.95%). betel nut husk(71.43%). palmyra husk (80.95% ) and oil palm
husk (76.19 % ).
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10032-THE MEASUREMENT OF CHEMICAL OXYGEN DEMAND (COD) WITH NO MERCURIC AND
STANDARD PROCEDURES: A COMPARISON

Suchada Chatsawad'", Waraparn Methawirivasilp'. Sorasake Kulamai' and Yingsak Kraipinit'

“Pilot Plant Development and Training Institute, King Mongkut's University of Technology Thonburi, Bangkok 10140,
Thailand.

E-mail address: warapom‘@ pdti.kmutt ac.th

Abstract: Chemical Oxvgen Demand (COD)Y 15 one of qualitative indrwater that uses for evaluate organic pollution in water
and wastewater. To develop the appropriated analvtical method that reduce the amount of hazardous waste yn ¢nvirenmental
laboratory, no mercuric COD reagent has been focused No mercurie COD closed reflux was compared with COD closed
reflux, colorimetric standard method These had been studied on KHP standard solution, spiked samples and 100 sndustrial
wastewater samples including 20 of agroindustnial factones, 20 of feed and farmy factories, 20 of tuna can factories, 20 of
starch and modified starch factonies and 20 of demestic wastewater. Recoveries of KHP 1.000 mg/L. spiked KHP 1000
mg’L by COD standard method were 101,722 00% and 99 8§22 74% respectively. COD standard method on agroindustrial
factories, feed and farm factories, tuna can factonies. starch and modified starch factories and domestic wastewater showed
256-6.293 me/l, 350-17 240 gL, 264-3.645 mpe'l, 2960215732 mo‘L and 113-25.336 me 'L, respectively No mercuric
COD closed reflux showed 3587186 mg 'L, 421-47.387 mg/L, ING.S 506 me’ll, 316-18298 mg’l. and 222-39. 875
me/L. respectively. The correlation (r7) of no mercune COD closed refluy and COD standard method on agroindustrial
factories, feed and farm factorics, tuna can factonies. starch and moditied starch facteries and demestic wastewater were
098 099 093 098 and (1998, respectnely, When compared the results of no mercunc COD closed retfluy and COD
standard method from vartous kinds of wastewater, no siemificant difference was found at the 990, confidence interval The
correlation coefficient (1) of no mercune COD closed rettuy and COD standard method from all kinds of wastewater in this
study were 0.93-0 998, The use of no mercuric CON closed refluy has been found te be surtable for COD measurement on
various kinds of wastewater in this studied.

1003}-DEVELOPMENT OF MINIATURIZED CHEMICAL OXYGEN DEMAND (COD)

Suchada Chaisawadi'*, Waraporn Methaw imvasilp', Yingsak Krarpiit ' and Serasak Kulamar®

"Pilot Plant Development and Traiming Institute, King Monghut's Univers:ity of Technology Thonburi, Bangkok 10140,
Thaitand,

E-mail kvingsak(@hotmal.com

Abstract: To developed the appropriated analstical method that reduce the amount of hasardous waste v envirenmentul
analysis laboratory, the mumaturized closed refley method for the deternunation of chemieal oxvgen demund (CODY thus
reduced 5 ume of reagents and sample amount used from stundard method has been developed. To evaluate the miniaturized
closed reflux method. the developed method was compared to clesed refluy, standard method. The precedure was evaluated
by analysis of KHP standard solution (500 mg'L). spike and various kinds of wastewater (COD range 435-3242 2 mg'Ly in
the total of 98 samples The developed method showed COD of KHP, spike and various kiads of wastewater were 5304 3.
548.5 mgsl, 720.2-843 6 mg/L. and 445 0-4242 2 mgrb. respectively. The COD from standard, closed reflun method were
512.4-337.8 mg/L, 400.4-621.6 my/L. and 278 6-35894 7 myg L, respectively Recoveries of KHP and spike by deyeloped
method were 10503 4% (100.9-109.7%) and 1009211 1% (89.0-108 3%) and standard closed reflun method were
104.3£2.8% (102.5-107.6%) and 100,319 0% (91.2-108 2°). respectinely When compared the results of wastewater from
developed and standard closed reflun, no significant difference between the two methods was found at the 99, confidence
interval.  And the correlation coefficient (r} of the two methods was 084 The uwse of mmiaturized COD closed reflux
method has been found to be suitable for the determunation of COD in wastewater.

16034-Effect of Chlorpyrifos on DNA damage in Haemocyte of Black Tiger Shrimp (Peraeus monodon)

Tassance Eamkamon'. Narongsak Puanglarp™. Wichuse Khonsue', Kumthorn Thrrskhupt' Pramsak Menasyeta®

'National Rescarch Center for Environmental and Hasardous Waste Management. Faculty of Gruduate School,
Chulalongkorn University, Bangkok 10330, Thaitand

"Marine Biotechnology Research Lot National Center for Genetie Enganeening and Biotechnology (Biotee), National
Science and Technology Development Agency (NSTDA). 113 Puholyothin Rd . Klong 1. Kiong Luang. Patthumthan
F2120, Thatland

;Dcpanmcnl of Biology. Faculty of Scwenee, Chulalonchorn University, Banghok (0330, Thailand

Department of Marine Science, Faculty of Scicnee, Chulalonghom University. Bangkok 10330, Thailand

Abstract: Extensive use of organophosphorus pesticides has become the great concern on therr effects 1o aquanc
nvertebrates  Black bger shoimp (Fenacus monodony s one of aquatic imvertebrates that can be ads ersely affected by the
pesticides. Therefore, the development of the sensitine and precise indicator for assessing the tovic effect of pesticides on
the shnmp 15 needed  The single-cell gel clectrophoresis (comet assay) has been conducted o test genoloxicty of
chlorpytifos on the shrimp Macmocytes (107 celle) from cach treatment was cyposed 10 chlorpyrifos ot the concentration of
0,001, 005 0r0.25 gt respecinely {3 Afler 6 hours of cvposurc, the stemificant incrcase of comet tail moment was
detected (f2 - 0 QS at the chlorpytitus concentration of 805 und 0 25 ppe-l compared 16 control - Morcover, the scvenity of
DNA damage concided with the inercase of chlorpyrifos concentration It can be concluded froam the result tiwl chlorpyvrifos
has genotovic effect on shoimp hacmoestcs v
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10035-Biodiversity and bioactivity in hydrocarbon contaminated sediments

Poonsuk Pothiruckit-Prachyanusorn', Jeremy R. Mason®

'Department of Biology Faculty of Science and Technology Rajabhat Surathani University Surathani Thailand 84100
Division of Life Science King's college University of Londen UK

Abstract- One strain of drthrobacter sp. was eventually selected as most appropriate for a bioaugmentation study due its
high solvent tolerance and casc of detection using molecular techniques. The study performed over a period of two hundred
davs nvolved assessing and monitoring bactenal specics in a microcosm contaminated soil laboratory environment. The
indigenous microbial community were momitored by means of both PCR, PCR-DGGE, RT-PCR-DGGE analysis of 16S
rDNA and 165 rRNA. In addition, bigactivity and detection of degradative genes involved in benzene degradation were
studied Throughout the study, successtve changes were observed amongst the microbial population, which was correlated to
the changes 1in environmental conditions applied to the microcosm. Enumeration of both heterotrophic and benzene
degraders were observed to fluctuate. In addition, the ratio of bioactivity measurements using radiolabelled ['*C]-benzene
could not be correlated to bactenal counts. Despite the continuous detection of the Arthrobacter sp. via PCR-DGGE of 168
rDNA analysis, RT-PCR analysis only detected the strain on day 114, The ability of the inoculant strain to be sub-cultured
and 1dentified by the end of the study indicated that the latter was capable of survival. The detection of both DNA and RNA
transcripts of the b¢dC1 gene throughout the study period indicates that the biodegradation of benzene can be attributed to
the presence of the benzene dioxygenase enzyme involved in the imnal microbial degradation pathway of benzene.

[0036-Removal of Heavy Metal in Wastewater by Silica Gel Produced from Rice Husk Ash

Kongsak Pattanth

Depuartment of Chermistry, Faculty of Technology and Sciences, Phranakhon Si Ayutthaya Rajabhat University, Thailand
E-mail address: kpattarith < vahaoo caom

Abstract : This research s to study how to produce silica gel from rice husk to remove heavy metal from wastewater.
Removing orgamic compounds from rice husk by acid and burning always leads to the formation of rice husk ash (the
content of S10; 1o be 94.15 %.W/W). Silica gel produced from rice husk ash has been characterized by several techniques
The optinized conditions for Chromium(Cr), Cadmium(Cd) and Lead(Pb) adsorption were studied. The appropriated pH
and equilibration time were 5.0 and 6 hours, respectively. The adsorption capacity obtained from the batch method for Cr,
Cd and Pb were 3.63 , 676 and 11.22 mg.g”', respectively. It also found that the adsorption capacity will be decreased when
there was other cation in the solution. The studies of column method found that the amount of Cr, Cd and Pb adsorption were
409,712 and 1205 mgg', respectively The removal of Pb in wastewater using silica gel was studied both in the batch
and columa methods. The result showed that the removal of Pb obtained from the batch and column methods was 7.25 and
10.00 mg.g™'. respectively.

10037-AN EFFICIENCY EVALUATION OF PHOSPHATE TEST KIT THE DETERMINATION OF PHOSPHATE
IN VARIOUS KINDS OF WASTEWATER

Sorasake Kulamai'”, Suchada Chaisawadi', Darawan Thongbutre', and Waraporn Methawiriyasilp'

“Pilot Plant Development and Traiming Institute, King Mongkut's Umiversity of Technology Thonburi, Bangkok 10140,
Thailand,

E-mail address: sorasake(@ pdti kmutt ac th,

Abstract: To choose the appropriated analytical method that simple, rapid, cost-effective, reliable and reduce amount of
hazardous waste, the rapid phosphate estimation including phosphate test kit had been proposed. The efficiency of EPA
accepted phosphate test kit was compared to phosphate standard method. Phosphate test kit used in this study are EPA
acccpted phosphate test kit (0-2.5 mg/i) that take only S minutes for phosphate measurement. The procedure was cvaluated
by analysis of standard phosphate and various kinds of wastewater. . The results standard phosphate (0.1,0.2,0.4and 0.5
mg/L} by using phosphate test kit showed% recovery 96.4+0.84, 95.020.57, 111.2+0.14and95.3+0.34, respectively. showed
standard phosphate (1,2,5 and Smg/L) by using standard method with % recovery
103.3£9.32%,108.323 56%,102.3£1.42%and 107 8+3 08%,respectively. The results showed phosphate from standard
method 1n domestic waslewaler, tuna caned wastewater, feed farm factories wastewater and starch factories wastewater were
0.91£00 (0.1-2), 3.10 £00 (1.8-6.4), 3.4x00 (2.9-4.7) and 2.03x00 (1.3-2.9) mg/L, respectively. Estimated phosphate from
phosphate test kit were 0.72200 (0.1-2.2), 1 31200 (0.6-2.5), 2.2+00 (1.1-3.3) and 1.78200 (I 1-2 5) mg/L, respectively. The
correlation coefTicient (r°) of EPA accepted phosphate test kit and phosphate standard method which were compared in
vanous kinds of wastewater was 0.8227 No significant difference between the two methods was found at the 99%
confidence interval in all kinds of wastewater. The use of phosphate fest kit as the rapid estirnation in various kinds of
wastewater in this study have been conclude.

10038-ENV[RONI\_/IENTAL AND SAFETY MANAGEMENT IN UNIVERSIT: CASE STUDY KMUTT THAILAND
Solot Suwanvyeun' Suchada Chaisawadi', Jarurat woranisaraku®, Naraporn Hanwajanawong', Chalarmi Wantawin',
Sirinthornthep Taopreyoon', Nipawan Adisornvorawoot , Linda Pengsuwan and Nantaporn Nanta

Energy Environmental Safety and Health Office™, King's Mongkut™s University of Technology Thouburi, Bangkok 10140,
Thailand,

E-mail address: solat.a pdu knmott.ac.th

Abstract: According to the environment impacts resulting from the activities on educational institutions and others, one of
KMUTT policy is directed to Green University concept. The university activities on environment and safety have been
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concerned. these include environmental and safety management for educatton and rescarch. KMUTT is commutted to the
proper management of cnvironment and safety provides an environmental and safety management service through the
Energy. Environment, Safety and Health Otfice (EESH1 Environmental management in KMUTT have been concerned on
Chemucal and Waste management  Chermical management system within KMUTT have been developed by using KMUTT
Chemical database. To decrease the environmental pollution and nuninuse the nisk of students, staffs and members of
public. Laboratory waste management has been set up within KMUTT and aim to play an important role to maintain a safe
and environmentally responsible within the umisersity, Chemical and Laboratory waste management system within KMUTT
has been established since 1999 according to rescarch grant from the Thairland Research Fund of the master plan 10 establish
a Natonal industry'University Cooperative Research Center (WCRC)  The system, procedures and manuals for the
laboratory waste management and treatment were developed according 1o the Green Umiversity pohlicy and standard
practices. Waste muninuzation program has heen set up and tmplemented 1a the pilot taboratory that successfuily operated
under the new developed svstem Satety management have been develuped according to standard practice with procedures
and manuals on chermucal safety, biosatery. clectnical safety and cquipment and machinery safety Proper safety equipments
and personal protectine cquipment (PPE) have been provided for students and staffs  Traiming and preparation on the
developed procedures and syvstems have been viven to myoruy of KNUTT staff The system procedures and manuals for
environmental and safety management have been developed and ymplemented for ten of pilot laboratories within the
university. The systems evaluation show implementanon reguire the cooperation und support of students, faculty and staff
members. Nowaday, the environmental and safery management system have been implemented by 60% within KMUTT.
And therefore, it 1s quite ready to exvpand the management svsiem sathin KMUTT to cover all others in a near future  This
paper describes the study and implementation expenience on environmental and safety management in the university. As a
results of this study. environmental and saten manascement within KAMUTT can help to decrease the environmental impacts
and mamntam a sustainable management to all stat?s and pubhe

10039-Analvsis of Atmospheric Stability in Chiang Mai Province from Sounding and Calmet Model
Supanee Maichandee, Jicrmjar Kreasuwan
Department of Physics, Faculty of Science. Chiang Mar University, Chiang Mar 50200, Thafand

Abstract: Analysis of atmosphenic stabihty in Chang Mat was conducted by both metcorological thermodynamic diagram
analysis and Calmet modehing Atmospheric stabiluy was analvyed from the positive arca and negatine area of sounding data
plotted on the thermodwynanuc charts Stability classes of the atmosphere were classified tfrom the output of the Calmet mode!
with surface data, upper-air data, and geophysical data as the mput data, according to Pasquill-Gifford-Tumer (PGT)
stabtlity classes.

10040-Simulation of the favorable condition heavy rainfalls due to effect of the active south-west monsoon and
Chanthu depression by MM5

liemjar Kreasuwun , Wonchal Promnopas, Oravan Wirunvedchavan, Sundet Srinoi

Department of Physics, Faculty of Science, Chiany Mad University, Chuang Mar 50200, Thaland

e-mail address : apy!66@hotmail com

Abstract: The weather conditions under the influence of the Chanthu depression and the active south-west monsoan in June,
2004 were investigated by the MMS35. Favorable conditrons for heavy rainfalls in Prsanulok province and nearby arcas were
signified from the simulated convergence of the moist south-west monsoon and the Chanthu depression flow Strong
updrafis and the negative divergence of moist air over the affected areas were also indicated from the MMS outputs. The
predicted range of rainfalls in Pusanulok provinee on June 14, 2004 were 8.0-12.0 cnv'24 hrs.

[0041-Numerical simulation of the active low pressure area over Cambodia by MMS3
Wonchai Promnopas, Pimpaporn Patima, Siunyar Kreasuwan

Depantment of Physics, Faculty of Science, Chiangmas University, Chiangmar 50200, Thartand
E-mail address: bubq9y «rhotmai! com

Abstract: The effect of the active low pressurc area over Cambodia was analyzed by theMMS during September 11-14,
2003. Surface moist air convergence was simulated overthe active low pressure area which was supported by the negative
divergence of the moistarr. The maximum predicted rainfall were 6.2-6.5 mm

10042-Numerical weather simulation of the O2B cyclone in Thailand by WRF Model
Jiemjai Kreasuwan, Woncha Promnopad, Pakpoom Ratjiranukool

Department of Physics, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand
e-mail address: yoyo05 1{@hotmail.com

Abstract: The investigation of the track of the O2B cyclone developed in the Andaman sca, the Indian occan, which caused
heavy rainfalls and scvere floods in Tak province and ncarby areas during May 15-21, 2004, was analyzed by the Weather
Researc_h and Forecasting modci {WRF). Cyclonic flow and predicted rainfalls in the affected arcas were simuluted along the
dqpress:on track. The simulated cyclonic flow was indicated in the Andamian sca at the [So N latitude, the 940 E longitude
with the wind speed at 50 krvhr on May 15, 2004 and later on at the 190 N latitude, the 920 E longitude with the wind speed
at 54 kmvhr on May 17, 2004. The maximum predicted rainfall on May 17, 2004 were 20-40 mm at Tak province.

10043-Numerical simulation of active monsoon trough over northeastern Thailand by MMS5
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Jiumjai Kreasuwan, Wonchai Promnopas, Kanitta Netsuwan
Department of Physics, Faculty of Science, Chiangmai University, Chiangmai 50200, Thailand.

Abstract: Monsoon trough is favorable condition for the development of big clouds and heavy rainfalls. Analysis of the
weather in northeastern Thailand on September |1, 2003 by MMS35 models indicated convergence of moist air, the updraft,
heavy rainfall. Along the monsoon trough predicted maximum rainfall on September 11, 2003 were 60-62 mm./3 hrs

10044-Numerical Weather Simulation of the Chanthu depression track by WRF

Jiemjai Kreasuwun, Wonchai Promnopas. Sujittra Inthacha

Department of Physics, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand.
¢-mail address: su_in9@vyahoo com

Abstract: The Analysis of the Chanthu depression track was performed by the Weather Research Forecasting (WRF) model.
Simulated track indicated the cyclonic flow of the Chanthu typhoon, developed in the South China Sea moving north-
westward during June 9-15, 2004, The vortex of the depression on June 11, 2004 was found at the latitude 100N, the
longitude 1200E with the wind speed of 65 kmvhr and moved onwards to Thailand at the latitude 160N, the longitude 1030E
with the wind speed of 50 krvhr on June 14, 2004, Heavy rainfall due to the influence of the depression was also detected in
Phitsanulok province and nearby areas where severe floods were reported.

10045-Numerical simulation of the depression in the pulf of Thailand by WRF

Jtemjar Kreasuwan ,Wonchar Promnopas, Sittidet Srinoi, Chakrit Surain ;
Department of Physics, Faculty of Science, Chrang Maiy University, Chiang Mai 50200, Thailand

e-mail addres: joey 1012003@hotmail com

Abstract: This study simulated the cyclonte flow track in the gulf of Thailand, the wind vector convergence and the effects
on the rainfall in southern during October 21-24, 2003 by WRF rmodel. The model detected the active low pressure area in
the gulf of Thaitand that developed into a depression moving north- westward resulted in heavy rainfalis and flash floods in
the low lands of Prachuap Khin khan, Chumphon, Surat Thani, Nakho $i Thammarat and nearby provinces in southem
Thailand.

10046-Application of CALPLFF Model on Sulfur Dioxide Dispersion from Mae Moh Power Plant

Sumit Jirungnimitsakul, Jiermar Kreasuwan

Department of Physics, Faculty of Science, Chiang Mar University, Chiang Mai 50200, Thailand

e-mail: Fuse j@hotmail.com .
Abstract: This research uses the CALPUFF model, which consists of 3 sub - models; CALMET, CALPUFF and CALPGOST
to simulate the dispersion in Lagrangian form of exiting sulfur dioxide from the stack in Mae Moh Power Plant in Lampang
as well as the wind speeds, wind directions and surface 2 SO concentrations. The study area covers 1600 square kilometre in
the 131 - 18.5 o N latitudes and the 99.5 - 100.0 o E longitudes. Simulated 2 SO concentrations were 25.23/gm pand 6.4
3 /g m y at the main station and the government center station respectively on Nov 11, 2002,

[0047-REMOVAL OF CHROMIUM (I1I) AND CHROMIUM (VI) FROM AQUEOUS SOLUTION BY ALGAE
SPIRULINA AND CHLORELL A SPECIES

Supranee Boora, Suchawadee Ardwichai, Lamfa Pootipan, Sumaree Parachaga, Jirasak Threeprom

Department of Chemistry, Faculty of Science, Mahasarakham University, Mahasarakham 44150, Thailand

E-mail: ple080@yahoo.com

Abstract: Chromium (Cr) removal has been studied using three types of algae, namely Spirulina sp., Chlorella vulgalis
TISTR 8261 and Chlorella vulgalis TISTR 8§580. Cr(111) and Cr(V1) were simultancously determined by using ion interaction
chromatography with the detection at 200 nm. From the result, it was found that three types of algae offered satisfactory
results for removal, but only Spirulina sp. was selected to further work. According to the developed Spirudina sp. system,
Cr(1H) was completely removed (100%) at pH 8.0 within 15 hours of contact time with the metal uptake value of 41.2 mg
Cr/g biomass. Meanwhile, at pH 2.0, Cr(Vl) removal was nearly completed (88%) within 5 days of contact time with the
metal uptake value of 36.6.

[0048-LEAD REMOVAL IN WASTE WATER BY HEAT TREATED COCKLE SHELL AND MUSSEL SHELL
Jinda Yuenyongchaiwat® | Suneerat Pipatmanomai®, Udomporn Khanthong?, Sarawoot Jansuk®, and Apichat Imyim®
Departmem of Chemlstry, Faculty of Science and Technology, Bansomdejchaopaya Rajabhat University, Bangkok 10600,

Thailand; ® Department of Chemistry, Faculty of Science, Chulalongkorn University, Bangkok 10330, Thailand.
(*pndavir vahoo.com)

Abstract: The comparative studies on lead removal in synthetic wastewater have been investigated by using cockle shells
and mussel shells as absorbents. Upon heating in a domestic cooking stove followed by rapid cooling, shells were broken
into fine particles and the desired particle size of 0.125-0.250 mm can be obtained by screening. The structure and surface of
absorbents were examined by using XRD and SEM, respectively. The XRD results showed that cockle shells were mainly
composed of calcium hydroxide and calcium carbonate in form of calcite, while the major composition of musscl shells was
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calcium carbonate in form of aragonite and calcite. Factors influencing adsorption in a batch process studied in this work
included the contact time, the tnitial pH, the quantity of shells, and the Freundlich adsorption isotherm. The observed
maxirmum absorption capacity of cockle shells was 0.5 mg (lcad)/g {adsorbent) at 10 min and musscl shells was 5 mg/g at §
min. The initial pH did not have a significance ¢ffect on the adsorption of lcad. The adsorption constant in Freundlich
isotherm was found to be 1.21x 10" and | 31x107 mg/yg for cockle shells and musscl shells, respectively. The continuous
process using a packed column was also studied. The results indicated that, under the conditions studied. both cockic shells
and musse! shells could efficiently remove lead from the flowing solution. The effluent up to #5 und 45 umes of the
adsorbent bed volume could be treated by cocklc shells and mussel shells, respectively, with the lead concentration in the
effluent remaining lower than 0.2 mg/L, which is the standard for lcad content in wastewater sct by the Minisiry of Industry
The results from batch and continuous processes similarly suggested that mussel shells hud higher efficicney in lcad removal
than cockle shells.

10049-THE POTENTIAL OF NARROW-LEAVED CATTAIL (Typha angustifolia)

FOR DYE REMOVAL

Sumol Nilratnisakorn', Paitip Thiravetyan®, Woranan Nakbanpote?®

'The Joint Graduate School of Energy and Environment. King Mongkut's University of Technology Thonbur
’Division of Biotechnology, School of Bioresource and Technology,

King Mongkut's University of Technology Thonbur (Bangkhuntien Campus)

pilot Plant Development and Training Instutute, King Mongkut's University of Technology Thonbur

E-mail address: sumol_nil@@ yahoo.corn’, paitip thr o hmwttac.th?,

woranan_n@pdti_kmutt.ac.th’

Abstract: Textile wastewater mainly contained chermicals and dyes. Reactive dyes in textile wastewater can be dissolved
well in water and caused unattractive to the pubhc. Phytoremediation 1s an alternative method for decolorization of texule
wastewater, which is low cost and easy to operate. Narrow-leaved cattail (Typhu angustifolia) 1s selected for wastewater
treatment because its ability to absorb the large amount of nutrient and contaminated substances. In this study, narrow-leaved
cattall was conducted under the soiless conditions. with different synthetic dye and synthetic wastewater concentrations (0,
10, 20 and 30 mg-L™'). Comparison of Narrow-leaved cattall at imual pH of 5.& and 8.8 was studicd. The result showed that
plant could remove dye well in the system pH with 3.6 - 6.4. The maximurn dye removal was approximately 36 % in the
treatment of wastewater containing 20 mg+L."" synthetic dye with iminal pH 8.8 The further study will examine what
chemical substances involved in dye removal and how dye can be uptake into the shoot. The defense mechanism of the plant
will also be investigated.

10059-Forecasting Peak Discharge at Chao Prayva Dam (station C13) During September to November 2003 by using
AIT River Network Model

Royo! Chitradon, Narongsak Pimpunchat, Karnjana Sacrgprapai

National Science and Technology Development Agency

111 Thailand Science Park, Phahon Yothin Road. Klong Luang, Pathumthani 12120, Thailand

e-mail: harnjanafe hairor.th Tel +66 {0}2-564-6900)

Abstract: AIT River Network Model 1s the mathematical model in order to forecast the peak discharge and hydrograph
forecasting a1 Chao Prava dam during September to November 2003, by utihzing 3 data requirements: daily rainfall from
TMD during 1*¥ July 2003 to 15" September 2003, daily discharge from Bhurmibol and Sirikit dams during 1* July 2003 to
15" September 2003, and peak discharge at Chao Praya dam before 16" September 2003 Time base of hydrograph shows
period of forecasting dates, which display the daily peak discharge {(accuracy +5% and +150 days) and 9 to 26 days forecast
{accuracy +5 days). This model is limited by the conditions that the peak discharge at Chao Prava dam will be not greater
than 2500 ems. and the forecasting date will start when the ratio of Q/Qp 1s greater than 0.4 The result of this model can be
used as upstream boundary condition 1n mathematical model and fleed waming.

10051-Relationship of Dam's Water Storage to be a Guideline for Dam’s Water Management
Royel Chitradon, Narongsak Pimpunchat, Jitipern Chantarg)sin

National Science and Technology Development Agency

111 Thailand Science Park, Phahon Yothin Road, Klong Luang, Pathumtham 12120, Thailand
e-mail: jiipomn @ han.or.th Tet, 66 (0)2-564-6900

Abstract: The research about relationship of dam’s water storage to be a guidchne for dam’s water management has been
devided into 2 parts; rainy (July - Decernber) and dry (January - June} season. The model of this experiment was run on §
dams around the country. which 1s. Banglang dam Bhumibol dam. Kangkrachan dam. Rajjaprabha dam. Sinikit dam,
Sninagarind dam. and Ubolratana dam by using dam’s data from Electnicity Generating Authonty of Thaland (EGAT) and
monthly rainfall’s data from Thar Meteorological Department ( TMD) In rainy season. this research has the assumption that
monthly rainfall in rainy season has affected 1o dam’'s water storage n rainy penod It was proved that monthly rainfal] in
fainy season has linked t¢ dam’s water storage in rainv period In dry season, the research aimed to prove zhciassumpnon
_lhzu dam’s water level at the beginning of dry season has effected to dam’s water storage in dry period From the experiment,
It was proved that dam's water level at the beginning of dry season has linked to dam’s water storage in dry penod The
result of this experiment could be used as a guidehne for dam’s water management 1n various conditions, b;- using water
storage up dam and dam’s water level ’ .
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10052-Relationship of Rainfall between TMD’s station and TRMM?’s Satellite Image Archive
Royn! Chetraden, Narongsak Pirnpunchat, Usa Chachiyo, Somjate Khampurngson

Naronas Electronics and Computer Technology Center,

11 Thailand Scrence Park, Kiong Luang. Pathumthan 12120

c-mait address ueou cnuchinow neclecnrth telephone: =66 (0)2-564-65010

Abstract: TRMM (The Tropical Rainfall Measuring Mission) is a mission for record rainfall data in tropical regions from
ime satelinte 1mage archive This research s armed to compare daily ramnfall data from TMD (Thai Meteorological
f)zmarment) 1o the satellite 1mage archive of TRMM in form of graph. from July 22, 2003 — January 20, 2004. The results
f--~ two of these sources are quite simular, hence, we could summarize that TRMM data can replace the missing data of
St s ranfall stations.

10033-Prediction of atmospheric polveyclic aromatic hvdrocarbons using orange jasmine Murraya paniculata (L.)
Jack leaves

Benjalak Farnchanasest'and Arpapan Satayavibul®

Enrnnmentz! Rescarch Insbitute. Chulalongkorn Umiversity, Phaya Thar Road, Patumwan, Bangkok 10260, Thailand,
henjaiak k % chulz ac th “Rajapat Suan Dusit University, Dusit Road, Bangkok, Thailand.

Abatract Thas work was to study sorption of atmospheric PAH in orange jasmine leaves, Murraya panwculata (L) Jack and
thoir potential o predict atmosphenc PAH were investigated The partiboning experiments between the leaves and the water
were conducted and caleuluted for the leaflair partiion coefficients. The air and leaves at the same 4 Bangkok roads:des
were oo-ected and analveed for 16 PAH. The actual measured PAH concentrations were compared to atmospheric
concentrations calculated from the leafair pamtion coefficients to evaluate the potennial indicator. There were close
relationships between calculated and measured PAH in the air as indicated by good correlation coefficient (r° = 1.70)
parhicutarl, voner molecular worght (MW) PAH which were ACY, ACE, FLU, PHE and ANT. This was due to lower MW
PAH molv present in gas phase, which plaved a major role in leaf sorption. Therefore, higher MW PAH existed mainly 1n
parnculate phase: exhibited lower correlation cocfficient (< (.6

10055-Preliminary study of elemental composition in tree leaves for using as biomonitor for air pollution
Suparnatthree Bunprapob and Wanna Chueinta

T nermustry and Matenal Science Research Program, Office of Atems for Peace, Bangkok 10900, Thailand
math capa martaree sl con)

Abstract The usce of plant tissue as biological monitor of air pollution had becen of interest worldwide. The study on
chemrcal composition of such biological monitor may provide important information on the levels and pathways of a variety
ui potioonts ancluding heawy metals and trace toxie clements 1n atmosphere. The appropriate bromoenitors arc such as
herbaceaus plants, tree lcaves, bryophytes and lichens, with their possible advantages and/or limitations. In this -~search, an
investivanon of element composition in leaves was performed. The technique of Instrumental Neutron Activation Analysis
UNAA) was developed to determine heavy metals and trace clements in 8 species of tree leaves collected from 3 different
locauons From the experiments, 1t was found that content of elements might vary depending on species and environment.
Some specific elements are discussed and compared in this report.

10056-DETERMINATION OF FURAZORIDONE RESIDUE IN PORK SAMPLES IN MUNICIPAL AREA,
AMPHUR MAUNG, UBON RATCHATHANI PROVINCE

Boonsong Taparuk', Kanjana Nhusin' Supit Pracharat' and Kanya Kerdsiri'

‘Program of Chemustry, Faculty of Science, Ubon Ratchatham Rajabhat University, Ubon Ratchathani. 34000, Thailand

Abstracts : Furasohdene, an antibacterial drug in the nitrofurans group, often be mixed to stimulate growth and prevent
irfechon in ammals, These compounds are carcinogenic In this study, pork samples werce collected from local market in
mumcipal area. Amphur Maung, Ubon Ratchathani province. Furazondene in pork samples were examined by
spectrophotometric method The result indicated that, furazonidone 1n heart, meat and skin of pork samples were 4.36+0.09,
Todz007 and 2 2420 0& mg/kg respectively The percentage recoveries of furazohidone in heart, meat and skin were 1050,
S9 1 and 93 4 respectively

10057-DEVELOPMENT OF WASTE MANAGEMENT DATABASE WITHIN KMUTT

Suchada Chasawady'”, Theerasak Luechapongthip’. Nantaporn Nuntha'. Penprapa Bualouy' and Solot Suwanyeun'

Encrgy Environmental Safety and Health Office™, King's Mongkut's University of Technology Thouburi, Bangkok 10140,
Thailand,

L-mail address suchadaa pduy kmutt.ac th

Abstract: Waste managemen! database within KMUTT has been developed according to the pohicy and standard practices
In this database, the laborutory wastes were separated into 23 difference categones for storage and treatment according to the
activihes within KMUTT The developed database systemn has been designed by using SQL server for database operating
syatem, Microsoft Window 2003 Server for Senver operating system and ASP for webpage development Pilot laboratory.
Frovess and Environmental Analysis Center has been successfully operated under the new developed database system The
Jemansiration results indicute that the waste managernent database system estabhished could be collected alt data and
anslvsed the amounts and categones of waste produced within the pilot laboratory Traming and preparation on the
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developed procedures and system have been given to majority of laboratory staff on KMUTT. Nowaday, the waste
management database system have been implemented by 50% of analyvtical laboratory within KMUTT. And therefore, 1t 15
quite ready to expand the system to cover all other laboratory operation within KMUTT in a near future.

10058-Removal of Zinc (II} by silica ge! produced from rice husk and modified with amino-thiol groups

Ratana Mahachai', Chaiwat Kongmanklang® Saksit Chanthai®, Chutima Kukusaude®, Tipawan Khummeng® and Patana
Teerapornchaisit®

13.4.3.¢ Department of Chemistry, faculty of Science. Khon Kaen University 40002, 2 Suranarce University, Nakoraratseema

Abstract - Silica was extracted from nce husk (the content of silica to be 99 .82 % w/w) and was prepared for sthea gel.
The silica ge! was immobilized with amino-thiol groups and it was charactenized by FT-IR spectrum and showed the
additional peaks at wavenumber at 3203 and 2553 ¢cm™ which corresponded to -NH and ~SH groups The batch and column
methods using this sorbent were demonstrated for removing Zn(Il) from the Zine electrolysis industrial wastewater which
has concentration about 3300 ppm and the snterference of Pb{il) Cd(1l), Hg(I) and As (IlI) the total contents about 500 ppm.
The results indicated that the removing in percent of Zn(Il) on the batch and column methods were 70.24+0.12 and
99.98+0.40 respectively for 5 ml wastewater and 0 3 g sorbent dosage.

10059-The Impacts of Natural Leaching and Production of Salt on the Water Quality of Mae Num Songkram
Chutima Kukusamude', Tipawan Khaemmeng®, Supalax Srijaranar’, Ratana Mahachai®, and Patana Teerapornchaisit®
W4 345 Department of Chemistry, faculty of Science. Khon Kaen University 40002

ABSTRACT: Water samples were collected from 13 stations between Ban Dung (Udorntham province) and Ban Ta-sa- ard
(Nongkai province) in Febuary, May, August and December. The collected samples were determined for the content of some
anions, cations and heavy metalas including CI'. NO,", 30,7, PO, Na, K, Mg, Ca, Pb, Cd, Mn and Hg. The result reveated
that there was salt contamination from natural leaching at stanon 1 duning early rain, The impact of salt production activity
on water guality in Songkram viver was clearly shown during dry reason. Because salt production was allowed only from
November to May each year. Two major sources of salt production areas that contributed to Songkram niver salt
contamination were supposed to be Ban Dung area which resulted in miximum content of 3.207.3 ppm NaCl in Ta-ma-now
reservour and Ban Ta-sa-ard where underground saline water was taken from the middle of the river and transported to
boiling factories on the nearby river shore. The content of salt in Songkram river at this station was 974 1 ppm NaCl in
Febuary The content of some heavy metals, in all samples were normal according to the standard of surface water quahty of
Thailand.
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J0001-STRENGTHEN OF COUNTRY COMPETITIVENESS BY EXPLOIT PATENT INFORMATION.
Pramote Tammarate, Siripom Stonsaovapak, Pornwisa Boonyong, Kassamaporn Puntaburt, Ladda Kangwankiettichai.
Institute of Food Research and Product Development, Kasetsart University, Bangkok, Thailand 10900

E-mail address: 1[rpmta yahoo.com., iirpmti. hotmail.com

Abstract: Patent information disclosed technology for the preduction of all kind of industrial products. These database of
industrial technology accumulated for more than 200 years. About 30 million documents from 71 countries able to search very
rapidly from European patent office at hitp: rcp.espacenct.con. Patented technology that not registered in Thailand or in any
other country are public properties, every body could commercialize to make world progress. Good performance were found in
trial use of patent download software such as Patent Hunter, IP-Discover, Patent Browser. Patent analysis software such as INAS,
Matheo Patent found to be very useful for patent intelligent to find tread of competitor and technology trend and patent mapping
to analysis white space of technology. The promotion of patent information and utilization of patent software through publics
mass media were done continuously. Mom than 2,000 persons participated in 48 training course on Patent search and patent
software utilization. Recently, Competitiveness development office, Office of the National Economic and Social Development
Board understand about an important of patent information for strengthen of country competitiveness going to exploit these
patent information.

JO002-GROWING OF Cs(TI) CRYSTAL FOR SCINTILLATION

Manit Jitpukdee®, Suvit Punnachaiya and Decho Thong-aram

Department of Nuclear Technology, Facuity of Engineering, Chulalongkorm University, Bangkok, Thailand.

E-mail address: fhespnra enyz.chulaacih and jmanit‘ahotmail.com )

Abstract: A CsI(TT) scintillation crystal was grown under a simple developed process using the Bridgman-Stockbarger method.
An economical vertical furnace was designed for crystal growing. The 99.9% purity Cs! powder and 99.999% purity TII powder
were mixed and processed in closed system of crystal growth tube under pressurized Argon gas. In these studies, the parameters
of 0.1 mol% TIl mixing concentration, 2 mmv/h translation rate of crystal growth tube and 37.48 °C/cm of temperature gradient at
the crystal growing zone were applied. It was found that the CsI growth crystal rod was clear and the non-uniform concentration
of activated Tl in Csl growth crystal was in range of 0.0256 — 0.0806 mol%. The developed CsI(T1) crystal was tested by
coupling with the P-I-N photodiede and assembled as a scintillation detector for gamma spectrum analyzing. The tested resulls
have shown the energy resolution of 15.48% at 662 keV for 10 mm diameter and 8 mm thickness of a crystal.

JO003-A THICKNESS CONTROLLING SYSTEM OF ELECTRICAL WIRE INSULATING MACHINE USING
RADIATION TRANSMISSION TECHNIQUE

Passaponge Paritamma , Suvit Punnachaiya and Decho Thong-aram

Department of Nuclear Technology, Faculty of Engineering, Chulalongkorn University, Bangkok , Thailand.

E-mail address: Mespnie-cng.chula ac.th and aop352702 76 houmal.com

Abstract: The microfocus x-ray transmission radiography was applied for developing a thickness controlling system of an
electrical wire insulating machine associated with the image edge detection by Sobel method to determine an insulation sheath
thickness and evaluate a conductor wire off-center. The evaluated results was employed to generate an error signal which was
proportional to shifting magnitude and could be used to control an injection rate of the wire insulating machine. The developed
system consisted mainly of a microfocal spot x-ray generating system and a real time fluoroscopic system. An x-ray image signal
of x and y axes were sent t0o microcomputer for image processing and displaying. In operations test, the thickness of PVC
insulated for electrical wire at cross-section area of 1, 1.5, 2.5 and 4 mm® were inspected comparing with the standard method. [t
was found that the inspected value were less than 120 um error and the error signal from conducting wire center shifting resulted

at 0-0.16 mm corresponding to 0 — 9.33 V could be generated,

JO004-RATE OTF STYRENE-NR 'EMULSION COPOLYMERIZATION WITH HIGH RUBBER CONTENT IN
VARIOUS REACTION CONDITIONS

Tanmnee Nampiteh' and Terdthai Vatanatham',

'Department of Chemical Engineering, Faculty of Engineering, Kasetsart University, Bangkok, Thailand,

E-mail address; 044850214 ku.ac th, and terdthai.v@ku.ac.th

Abstract: The emulsion copolymerization of NR and styrene monomer at high rubber content was done by mixing natural rubber
latex, styrene, initiator, emulsifier, and water. The concentration of initiator, emulsifier, natural rubber, and temperature effected
the rate of emulsion copolymerization. The initiator, emulsifier, styrene to rubber ratio, and temperature in polymerization recipe
were increased from 0.8 to 1.4 parts, 4.5 to 6.5 parts, 2:3 to 1:1 per 100 parts of organic materials, and from 58 °C to 64 °C
respectively. The rate of polymerization increased with these parameters. Moreover, the morphology of grafied polystyrene-
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rubber consisted of NR core and polystyrenc shell was observed by TEM study. The number of polystyrene and grafted
polystyrene-rubber particles werc obtained.

J0005-Lavout Improvement by Using Roll Heuristic

Omurat Sangsawang and Sunarnin Chanta

Department of Industnial Management, Faculty of Technology and Indusinial Management, King Mongkut's Institute of
Technology North Bangkok 1518 Pibuisongkram Rd., Bangsue, Bangkok 10800, Thatland

Email: osse  kKmitnb.uc.th .
Abstract: This research presents a new construction algorithm for computer — aided plant layout which combined the advantage
of several construction algorithm together The placement procedure for placing all departments into the layout which s placed 1in
the ‘Roll Paitern® For the layout design an flow shop production system, this rescarch generated a new layout for the television
assembly plant. The layout 15 evaluated by the minmuze distance — weighted adjacency - based objective and the maximize
adjacency — based objective. From the result found that the layout generated from Roll Heuristic has the layout score near the
both cbjectives more than the layout generated from CORELAP, and it used matenial handiing distance less than the layout
generated from COREL AP about 21.89 %

JO006-Power Characteristic of Conventional Impellers and The Ekato Intermig for Liquid Mixing

Saethawat Chamsartra

Department of Biology, Faculty of Scrence and BBERG Bangsaen Biochemical Engimeering Rescarch Group, Burapha
University, Chon Bur 20131, Thailand Tel.66 38 393522 E-mail: by hemcns o botnul com

Abstract: Power characteristic of two convention impelters (Pitched-blade and Bar) compared with a gh efficient impellers
(Ekato Intermig) all fitting with onc, two. and three stapes. was studied for turbutent Nuid stuming in a reactor. Studying the
power charactenistic from the Power number. Po, in turbulent regme and  the energy dissipation rate per unit mass or power
input (£¢) showed thal turbulent Re (Re20.000) and g7 at the same impeller speeds of the Pitched-blade and the Bar was ~5
times higher than those of the Ekato Internug In addihon, testing these three impeller types were camed out by surring a
rheologiclly complex fluid, (the alkaline-ccll lysate) which was very viscoclasne, to extract plasmid DNA. Results showed that
all three impeller 1ypes gave no differcnce 11 pladmid yicld and nuxing time for both ccll tysis and neutrahsation sieps. These
can be concluded that the Intermig worked essentially well when compared with two convention impellers and it dissipated ~3
times less power.

JOO07-BATCH SIMULATION OF CONTINUOUS COUNTERCURRENT RARE EARTH EXTRACTION
Jarunee Kraikaew' Wannee Srinuttrakul' and Kannika Kranlert”

'Chemistry and Material Science Rescarch Program. Office of Atoms for Pcace, Bangkok, Thailand

*Transferred to Manistry of Encrgy, Bangkok, Thaitand.

E-mail address: jarunee@center.oacp.go.th

Abstract: Liquid-liguid extraction 1s applied to separate and purify individual rare earths. Organic phase and aqueous phase flow
continuously in countercurrent direction. Aqucous phase 1s rare earth mitrate solution and organic phase is 50% tributylphosphate
in kerosene. Six-stage continuous countercurrent liguid-hiquid extraction was simulated using separatory funnels by varying flow
ratio of organic solvent per feed (S/F) 10 investigate optimum and high efficiency operating conditions. It was found that at S/F
equaled to 27, 95.23% lanthanum in raffinate was upgraded from 51.55% lanthanum in feed solution.

JOOOB-NOVEL Fe-BASED CATALYSTS FOR FUEL SYNTHESIS

Pongpatt Tongmak and Kandis Sudsakorn

Department of Chemical Engincering, Faculty of Enginecring, Kasetsart Umiversity, Bangkok Thailand 10900
E-mail address: kunpaan@yahoo.com, fengkdsk(@ku.ac.th

Abstract: Fischer-Tropsch synthesis involves reactions between carbon monoxide and hydrogen to produce paraffins and olefins
with linear and branched chains, which are used as automobile fuels. This research focuses on the proeduction of gasoline and
diesel fuels using Fe supported ZSM-5 catalysts and studies the improvement of catalysts using Cu and K promoters. Several
catalyst compositions were prepared systematically and characterized using XRD, BET, and SEM. Their catalytic performances
were investigated by measuring and comparing kinetic parameters such as reaction rate, CO conversion, product selectivity and
yield. A catalyst sample was pretreated with 30 ml/min of H, at 500°C for 4 h prior to Fischer-Tropsch reaction, which was
carried out using a tubular fixed bed reactor in the temperature range from 300 to 500°C under atmospheric condition in order to
determine the efficient reaction conditions. A 30 ml/min flow of reactant mixture having H,/CO equal to 2:3 was used to test
Fe/ZSM-5 catalysts at different iron loadings i.e. 6, 8, and 30 wt%. Experiment results showed increase in CO conversion as
temperature increased and gave maximum value at about 400°C. Loading of !8 wit% of Fe on ZSM-5 appeared to have highest
CO conversion at this condition. The distribution of hydrocarbon products was analyzed for C,, C;, C;, and C,, in percentages as
8.75,1.09,044,and 0.11, respectively.
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J0009-The Development of an Elevator for a Single-crystal Furnace

Kawin Chaumklang and Assoc. Prof. Jintana Laopatboon

Department of Physics, Faculty of Science, Ubon Ratchathani University, Ubon Ratchathani 34190, Thailand.
Emaik: kawan_physia yahoo.com

Abstract: In a single-crystal growth of materials by moving a furnace along the growing area, an appropriate temperature of the
growing area in a specific time is one of the main crucial factors on determmning the quality of crystal growths by Bridgeman
Stocbarger Techmique To this end, the using of an cfficient fumace clevator is required. The main aim of this paper is to develop
the elevater having antifriction bearings and a motor controller to provide a suitable heat transfer along the growing area. The
motor controller 1s controlled by PIC16F877 microcontroller in combination with an optical rotary encoder and a real time clock
The construcied clevator was designed to hift a weight 1-10 kg at the speed of 0.5 - 3.0 millimeters per hour. Note that the
elevator height is 25 centimeters. Our experiments show that the elevator can be used in the single crystal growth of LiF with the
operating speed 2.0 millimeters per hour for 10 hours 1n a constant manner.

JOO10-PROCESS PARAMETERS AFFECTING THE KINETICS OF EUCALYPTUS KRAFT PULP
DELIGNIFICATION WITH PEROXYACETIC ACID

Pongsatorn Chanvichu' Panitnad Chandranupap' and Pravitra Chandranupap®

"Pulp and Paper Technology, Chemical Unit and Thermodynamics Research Group, Department of Chemical Engineering, Faculty
of Engineering, King Mongkut’s Institute of Technology North Bangkok. Thailand.

‘Department of Industnial Chemistry, Faculty of Applied Science, King Moungkut's Institute of Technology North Bangkok, Thailand

Abstract: Kraft pulp delignification with peroxyacctic acid is known to be affected by chemical charge and temperature. In order
to deseribe the kinctic equantion, other vanables that might affect pulp delignification. pH was found to be an 1mportant factor.
The dehignification rate increased with inereasing pH to the value of 6. High delignification rate was obtained when the pulp was
chelated with prior to the peroxyacelic acid stage. Therefore, delignification reaction rate depends on peroxyacid charge,
temperature and pH. Lignin removal 1s described as a single reaction. The rate of this reaction increases with increasing
temperature, pH and peroxyacctic acid concentrations. The reaction order with respect to lignin 1s high (4.52), probably because
the single reaction 1s actually a combination of several parallel and consecutive reactions. The reaction order with respect to
peroxyacetic acid and hydronium ion are 1.92 and -0.4, respectively. The activation energy of delignification is 88.8 kJ/mol. |

JOOI1-Use of FEM to Predict the Leakage Behavior of a Exhaust Gasket Part II: Leakage Test under Thermal Cyclic
Loading.

Wisansart Satana', Karuna Tuchinda®

'Depariment of Tools and Matenials Engineering. Faculty of Engineering, King Mongkut's University of Technology Thonburi,
Bangkek, Thailand, 10140. Email:wisansan(@'yahoo.com ‘
‘Department of Tools and Materials Engincering, Faculty of Engineering, King Mongkut's University of Technology Thonburi,
Bangkok, Thailand, 10140. Email: ikarisut@kmutt.ac.th
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Abstract: Lcakage tests under high pressure and thermal cyclic loading are very important in the design and manufacturing of
cxhaust gaskeis. The ability to simulate such tests using computational technique could lead to a huge reduction in time and cost
consumption. In the first part of the current work, the finite element method (FEM) has been used as a tool to predict the behavior
of a three-layer gasket during a leakage test under high pressure. The detail of this part of the work is described in Part 1. In this
paper, FEM has been apphed to study the performance of the gasket similar to that studied in Part [ but, instead, subjected to a
Jeakage test under thermal loading. The main purpose of this work is to increase an understanding in the behavior of the gasket
under thermal loading. It has been found that the thermal loading has a significant effect on the leakage behavior of the gasket.
Morcover, the stress distributions developed in cach layer of the gasket are different from those observed in the case where the
gaskel is subjected to high pressure

J0012-Use of FEM to Predict the Leakage Behavior of Exhaust Gaskets Part I: Leakage Test under High Pressure

Wisansart Sutana', Karuna Tuchinda®

'Department of Tools and Materials Engincering, Faculty of Engineering, King Mongkut's University of Technology Thonburi,
Bangkek, Thailand, 10140. Email:wisansart@yahoo.com |
“Department of Tools and Materials Engineering, Faculty of Engineering, King Mongkut's University of Technology Thonburi,
Bangkok, Thailand, 10140. Email: ikarisut@kmutl.ac.th

Abstract: A gasketl is generally used to minimize fluid leakage in exhaust pipes. Under operating conditions, an exhaust gasket
will expose to the clamping force and the high temperature and pressure generated during the combustion. Different types of tests
arc usually required to cnsure the good efficiency of a gasket. A leakage test under high pressure is one of the main standard
lests During the design process, a huge number of trial and error tests are usually performed which consumes a great deal of both
time and cost. In this work, the finitc element method {FEM) has been employed to simulate a standard leakage test under high
prossure of a three-layer metal gasket in order 1o minimize the number of trial and error tests. It has been found that a
performance of the gasket predicted by FEM agrees well with that observed from the experiment. Moreover, by using the
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technique of modcelhing cach Taver of the gasket seperately, o berter understanding of the behaviar o each Liver under 1ests could

be obtaimed.

J0013-The deselopment of scaled-up new three-phave separator in a UASH reactor

Rachbordin Wonenor, Chantaraporn Phalakornkole

Department of Chenneal Engrocering, Facults o biseiiconmu, Ko Monghut s Instiinte o Technodopgs Naorth Banghob
E-maul addresses cachibondio g hoetmont comand cphas hminnb ac th

Abstract: The formanon of nmucrobual wranobes and reduction of goanale Josses al the outow are nnponant dor ophinal
performances of Upflon Auvacrobie Sladee Blanket sostem (UPASEY A new three phase separator i lab seale UASH sk
workimg volume of 7.2 hter had been reponad to help reduce particle Tosses wath the ¢DTuent {1 The objecthive ol this study swas
to scale up the new three-phase sepandor and e evaluate s performance a3 bder UASB A LANE wath soconsentonal three
phasc scparator was ulso sct-up amd oporated aepanatiel for porfermance compateson Wastow ater, swath CO hetween 5 000
B.000 mg 1" and pH 56, was accommodated Brom o canned frunt tactors The wnmal sead 1o mierobial granules with volanie
suspending solwd around 2337 ¢ 1 was Bom an anacrebie dieester svsteme Fhe VAN operanion was started up under the
atmosphenic temperature with the hvdiauhe teteation Gime a1 55 hovarrespondinge toom e Toadimg sates aronmd T hye €0y
' Aler 40 Jays of operation, boeth rcactors showed sood perlormances m ocatinge woastesaters from a conned Irant produchon
factory In uddinion, basad on the ertheent v >~ daia, the AR cacior sath the new thvee-plase separaten shooweed e biehier
potennial i retwiming large-sized granules

JOOL4-DESICN AND CONSTRUCTION OF INDUSTRIAL SCALE N ACUPM OCONIER.

Surasing Charyahun, Samphaoe Jongpta, Suun Wit annn, Sakool Sivcanaduesan ond Cluakogrun Thaw ornthie g

Vacuum Technology and Thin Frims Rescarch Daborarens (VTR Deparonent of Phy aess Tacotts ol Saence, Buraphu
University, Chon Burr 20131, Thaband.

e-mail address  chmhunga buu av th

Abstract: The objevtiv e of this project s Joss e and ceastrucion of industno] seale vacaam coater tor decorats eomdustial
The system consists of ~ magor parts. oaaneds T stndess stech s chambor ne o tzon shape soth 13 oo dnoneier andd
125 em heaght, (2) vacuum pump ssstem venseads of difusien pomp s catans puinpoand ot pamip, o a planar magaetron cathode,
22367 cm, (4) o high voltuge de poseer supphy was 3 phose KON anstotims oo corrent, 20 R0y ) Condig woater systenn loi
cooling u cathode, a turget and cacuan pomp svstem, () the pas Blow contral systom canadpast the rate o pas was s Do
controller and (7) system control umit Tor contied afl parts of saconm coater The ultonate prossure ol e vacumn coaler s
3.5x10-5 mbar. (1n 30 mun )y This vacouwm coater van deposiie an atommman din Blms oo baree elass gsubsirate) o vive aovers
bright color of this metail and good 11lms adhevion

JOOIS-DESIGN AND CONSTRUCTION OF INDUSTRIAL SOALE PELANAR MAGNETRON SPUTTERING
CATHODE.

Nirun Winn-anun, Surasing Charvakun, Sampluac Jonviii, Sakoo! Sarvanalossan and © hakapun Thawarnthn g

Vacuum chhnolog_v and Thin ibms Rescarchn Dabonaery o8 PRy Diepastent o Phavaos, Focadn of Sonnce Bovapha
Umversity, Chon Bun 20130 Tha L

e-mail address * nirungebuuac th

Abstract: The objective of this rescarch s to design aid constiochion ol unbabimced magncton cathode tor usad moanduostrind
scale vacuum coater. In this rescarch we constrncted magpnctron cathode Goan stamdess steel anorcctamgle shape and sepurared
clectrode with Teflon, the size of this cathode was 22 0y 67 0 ¢ long, [ar sputter target i revtangle shape with 150 L 600 4 3 6
em. and usimyg water for cooling the cathode The mavnche Vreld of this cithode sas from the NdE ol penmanent muagnctie which
attached 1o the back of cathode, which had asviimetry types, and high vallage DO power supply, 3 phase 3800V 20 0W T
cathode can gencrated glow discharge with pressure about 2 0xi8-2 mbar, 300 voliage and 1A The cathade can deposited the
metal thin fitmis of alumouum and gold on the Targe at ghass substrates (KO0 VK00 cm Y swhiech pve e very boght color of those
metals and good Hilms adhesion.

JOO16-DETERMINATION OF CONVECTIVE HEAT TRANSFER COEFFICIENT OF GINGEFR DRYING ENDER
NATURAL CONVECTION

Pda{ln‘zl Mant'" Jatuporn Kacw-on® und Pompans Boomna'

* 7" Department of Physics , Faculty of Science, Thuksin Ui ersaty, Songhlila, 90000 Fhaolanl

E-mail address: muring e tsuie.th

Abstract: This paper, an attempt hus been made to cvaluate the convective heal transfer coctioem vperhimg m gmeer diving
open sun drying conditions {naural convection). Values of the constant ¢ wnd a0 were obluned by linear reeression analvers
ﬁ.om expenmental data obtained for minper. Basced on the values ol O and s eonveetive heut transter coclBicrent fos wingeer
drying was determuned of 26.25 W (. o
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J0017-SPEED CONTROL SYSTEM OF DC MOTOR USING FUZZY LOGIC FOR A MACHANICAL ASSISTED

MACHINE SYSTEM

Werapong Goedsin, Pattara Aiyarak, Boonlua Phongdara

Department of Physics, Facuhy of science, Prince of Songkla University, Songkhla 90112, Thailand.
F-ma) address: werupony voedsing vabhvo com

Abstract: In this work, we propose the speed control system using fuzzy logic controller for de motor. The design of fuzzy logic
controller for driving a de motor 1s for constant speed control with fast response. The application of this work is to use ina
mechanical assisted machine with more than two energy sources.

JOO18-EFFECT OF TEMPERATURE ON ORDERING WITHIN SUBMONOLAYER FILMS GROWN THROUGH
SLOW DEPOSITION OF PARTICLES

Punu Danwanichakul', Eduardo D. Glandt®

'Department of Chenuical Engineering, Faculty of Engineering, Thammasat University, Pathumthani 12120, Thailand
"Department of Chemical and Molecular Engineering, University of Pennsylvania, Philadelphia 19104-6393, USA

Abstract: Using Monte Carlo simulations, we have found that monolayer structures grown through sequential deposition of
particles on a perfect solid surface shows increasing degrees of clustering as the temperature is lowered. [n the low-temperature
limil, a two-dimensional model system with a non-degenerate ground state would result in almost a perfect crystal. The opposite,
high-temperature limit corresponds to the case of random sequential addition (RSA). In the present work we study the
continuous evolution from disorder to order at intermediate states using a triangular well potential to represent particle shon-
ranged nteractions. For cach temperature, we investigate the bond order parameter as measures of the degree of crystallinity of
the structures up to a reduced number density of 0.65, which is ¢close to the jamming limit of RSA.

JOO19-LOW COST AND SIMPLE ASSEMPLY SHORT-LONG WAVELENGTH UV-BOX FOR ORGANIC
CHEMISTRY LABORATORY

Surapan Kanjunawong', Sukiy Thongban' and Wecrachai Phutdhawong’

' Department of Chemistry, Faculty of Science, Chiang Mai University, Chiang Mai, 50200, Thailand

* Department of Chemistry, Faculty of Science, Maejo University, Sansai, Chiang Mai, 50290, Thailand; email address:
weerachai@myu.ac.th

Abstract: The cheaply short {254 nm)-long (366 nm) wavelength UV box for organic chemistry laboratory without any exotic
components and winding any transformers has been created. The manufacture UV box being from the domestic materials. The
gencral lamp of UV and ftuorescent 220 Volt, 10 Watts and 50 Hertz as the main components were connected in the wooden box
(24 x 12 x 15 ). The commerciai tow pressure mercury UV lamp was used. The front of the box is ciear wood so that the exhibit
can be viewed and convenient for insert any TLC side. The top of wooden box contained glass window for observing the color
point of mixed UV indicator TLC. The inside box was painted with dark color to make it more clear for the exhibit UV
absorption.

J0020-OZONE GENERATING METHOD USING PLUSE WIDTH MODULATION

Siscerotm Ketkacw

Depanment of Electrical Engineering, Faculty of Engineering, Mahanakormn University of Technology, Bangkok 10530, Thailand;
c-manl address: siseerot(@ hotmail.com

Abstract: This puper presents the design of the ozone generating procedure using Pulse Width Modulation (PWM) with high
voltuge high frequency inverter. With the working process of the increasing voltage half - bridge inverter, TL494 is in controlied
of the switching. The half bridge inverter is designed to operate at 10 — 100 kHz frequency through a high frequency switching
transformer at output voltage of 2.7 kVp. By adapting the highly nonuniform electric field to the stanless electrode design of the
ozoniser, one-hour operating yields the maximum ozone generating capacity of 1.2 gOJ/hr.

J0021-Speed Sensorless DC Motor Using Digital Signal Processing System
Suwiat Kawikitwitcha'*, Phayung Desyoo’, Suparee Navarattara', Krirkwut Rangseepanya’ and Wiriya Kongratana®
‘Depurtiment of Industrial Physies & Medical Instrumentation, Faculty of Applied Science, King Mongkut’s Institute of
Technology North Bangkok, Bangkok 10800, Thailand;
Facully of Engineering, King Mongkut's Institute of Technology Ladkrabang, Bangkok, Thailand;
F-mand address: swkparkmitb.ac.th, pdy@ freemaild.com

Abstract: This puper proposes a new application of digital signal processing system estimate speed sensorless DC motor. In the
design. the mathematical model of DC motor in discrete state-space form will be created[ 1, 2, 8]; the speed of DC motor which is
considered as state varable and can be estimated by using digital signal processing system. In the experiment; TM$320C31
Mlozting point dignal signal processor is usced for hardware implementation(3, 4). The experimental results show the speed of DC
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motor which is estimated by using digital signal processing system has good accuracy when compared with the results from
tacho-meter.

J0022-Real time ECG Compression/Decompression System with Multirate Digital signal processing

Surapol Sriboonsong', Phayung Desyoo', Watcharapong Hinjit'*, Nattapong phanthuna’ amd Fusak Cheevasuvit®

'Dcpartmenl of Industrial Physics & Medical Instrumentation, Faculty of Apphed Science, King Mongkut's Institute of
Technology Nerth Bangkok, Bangkok 10800, Thailand:

*Faculty of Engineering, King Mongkut's Instiute of Technology Ladkrabang, Bangkok, Thailand;

E-mail address: sss@kmitnb.ac.th, pdyw@ [reemaild.com, wphia.kmitnb ac th

Abstract: This research introduces the real-time ECG compression decompression system using multirate digital signal
processing imptemented on TMS320C3 1 DSP board[2]. The designed ECG compress/decompress system is able to compress the
ECG signals at ratio of 2 times, 4 umes, and 8 times by decimation techmque. The compressed signal is then recovered back by
decompression and interpolation techmques. The consistency of this ECG compressidecompress system is showed by low PRDs
{Percent Root Mean Square Differcncesi{4,5] compared between the decompressed signal and the original signal. The reliable of
estimated signal of the ECG compression:decompression systern make 1t suitable for the application in Telemedicine and home-
based patient monitoring.

J0023-Harmonic Removal in ECG Slgnal Based on Digital Notch Filter

Surapol Sriboonsong'*, Phavung Desyoo', Watcharapony Hinyit', Jirawat Itusariyanon” and Somyot Junnaphithak®
'Department of Industnal Physics & Medical Instrumentation, Faculty of Applied Science, King Mongkut's Institute of
Technology North Bangkok, Bangkok 10800, Thailand,

Faculty of Engineering, King Mongkut's [nstitute of Technuology Ladkrabang, Bangkok, Thailand;

E-mail address: sss@kmitnb.ac.th, pdyra freemaild com. wphi@ kmitnb.ac th

Abstract: The following article is introducing the harmonic removal of AC power hine from ECG signals[4] by applying digrtal
notch filter[1]. The main design of this notch filter 1s pole-zero positoning within the unit circle on the z-plane which the user
can design the filters to meet the user’s speaifications such as center frequencies as well as the bandwidths. The design and
simulation is done by using MATLAB whilc the actual implementation 15 done on TMS320C3x DSP board(2, 3]. The experiment
results have shown that the multi-band digital band-stop filters function according to the specification with high accuracies while
eliminating the noises from AC power hinc harmenic which contaminate ECG signals with efficiency.

J0024- Emergency Alarm for Patients

Phayung Desyoo'¢, Suraphol Sribunsong'. Piyapom Choopong'. fessarawut krucakham', Nanut Laipat' and Somyot
Junnaphithak?

'Department of Indusirial Physics & Medical Instrumentation, Faculty of Apphed Science, King Mongkut’s Institute of
Technology North Bangkok, Bangkok 10800, Thailand;

2Facuh),r of Engineenng, King Mongkut's Institute of Technology Ladkrabang, Bangkok, Thailand,

E-mail address: pdy@ freemaild.com

Abstract: The following article 15 introducing the design and construction of the emergency alarm fer the patent to enhance the
efficiency of the patient monitor with the highest safety. This emergency alarm for the patient is a portable alarm which patient
can carry out and the alarm will ring out to wake the nurses up to rescue the patient after patient has pushed the button to remote
micro controller duning the emergencies. The mam function for this alarm is the infrared transmitter and receiver controlled and
decoded by MCS-51(1]) micro controller to identify the source of signal from patient who necds the emergency care and the room
where the machine alarmed. The results from the experiments have shown that this emergency alarm works with high accuracy.

JOOZS-MATHEMATICAL MODELING FOR VAPOR DIFFUSION IN 2-D STOCHASTIC PORE NETWORK

Supawan Tirawanichaku!l and Yutthana Tlrawamchakul

'Deprtment of Chemical Engineering, Faculty of Engtneer, Prince of Songkla University, Hatyai Campus, Songkhla, Thailand
90110,

’Plasma and Laser Technology Lab., Department of Physics, Faculty of Science, Prince of Songkla University, Hatyai Campus,
Songkhla, Thailand 90110.

e-mail address: Tsupawan(@eng.psu ac.th, yutthana.ti@psu.ac.th

Abstract: The objective of this study was to investigate preliminary study of pore network theory. The mathematical mode! of
pore network was simulated using Numerical Explicit method. The simulation model based on principle of Kirchoff™s current
rule was applied for predicting of the drying kinetic of porous media. The evolution of moisture transfer of single cylindrical
porous media was determined among drying time. A simple two dimensions (2-D) pore network also can be carried on by this
simulation. Finally, the effective diffusivity of porous media with 2x2 nodes was determined and presented in this work. The
simulation results indicated that the pore network model has a good agreement to predict the moisture ratio of each pore throat
and effective diffusivity is relatively related to drying time.
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10026-STUDY OF MOISTURE ADSORPTION OF WHEAT BY RICE HUSK

Yulthana Tirawanichakul', Keiichi Inoue”, Toru Hayashi’ and Somchart Soponronnarit*

'Plasma and Laser Technology Lab, Department of Physics, Faculty of Science, Prince of Songktla University, Hatyai Campus,
Sengkhla, Thailand 20110

*Laboratory of Agricultural Machinery, National Agricultural Research Center for Hokkaido Region(NARCH), Hokkaido, Japan
*Food Science and Technolagy Diviston, Japan International Research Center for Agricultural Sciences (JIRCAS), Ohwashi,

Tsukuba, ibaraki, 305-8686 Japan
‘School of Energy and Materials, King Mongkut's University of Technology Thonburi, BKK, Thailand 10140

Abstract: The objective of this work is to investigate a grain moisture adsorption using rice husk. Advantage of this technique Is
Tow cnergy consumption and uses an agricubtural residuc as adsorbent. The mathematical modeling of rice husk drying was used
for predicling evolution of moisture among the operating trme. The simulated results show that the drying rate has highly relation
to weight {(or volume) ratio between rice husk and grain and initial moisture content. For the experiment, the fresh wheat and
husk with initial moisture contents of 25.6% and 5.6% wet basis, respectively was dned by well-mixing rice husk/wheat ratio of
0.6:1.0 by volume. The results drying rate was relatively slow. However, the simulation was good agreement to the experimental
results. Thus, the grain moisture adsorption by rice husk dryer is technically feasible.

JO027-THE STUDY OF NATURAL HEAT CONVECTION WITHIN THE BIOCLIMATIC ROOF BY USING THE
COMPUTATIONAL FLUID DYNAMICS (CFD) TECHNIQUE

J. Waewsak'", A.R. T. Golaka™ and R. Sarachitii’ [
'"Physics Department, Faculty of Science, Thuksin Umiversity, Songkhla, 90000, Thaitand

“Ph D. Candidate, Encrgy Duvision, The Joint Graduate School of Encrgy and Environment (JGSEE) King Mongkut's University of
Technology Thonbur, Bangkok, 10140, Thaland

*Quanutative Scicnce Department, Faculty of Arts and Scicnces, Dhurakijpundit University, Bangkok, 10210, Thatland

E-mail address: jompals o tsu.ac 1y

Abstract: This paper presents the study of natural heat convection within the bioclimatic roof (BCR) by means of the
computational fluid dynamies (CFD) technique. Temperature and velocity contour as well as velocity vector in the air gap and

the average convective heat transfer coefficient (]lr)of the BCR have been investigated in three dimensions based upon the
standard K — £ turbulence model. Results showed that the average convective heat transfer coefficients of the upper and lower

surtace in the air gap of the BCR were in the range of 1 98-922 W/ m2 -K .

J0028-Modeling of Weather Data for Renewable Energy System Applications in southern Thailand
Suwit Phethuayluk'’, Pompana Boonma®, Suppakom Katathikamkul'

'Rencwable Energy System Research and Demonstration Unit,

Department of Physics, Faculty of Science, Thaksin University, Phatthalung, 93100, Thailand;

e-mail address: sus it su.ac. th

Abstract: Monthly average daity data of climatic condition over the pertod 1971 — 2000 in southern Thailand was studied.
Regression method was used to fit polynomial function to the monthly averages for nine parameters, namely atmosphere
pressure, relative humidity, sunshine hours, solar radiation, dew point and ambient temperature, wind speed, evaporation and
rainfall. The results, found that the relative equations with month of atmosphere pressure, solar radiation and sunshine hours were
the best fits with the determination coefficient of better than 98%. But, the model for the evaporation is relatively low coefficient
of determination, 86%. Thus the parameter functions have been enable to useful for renewable energy system application in this
studied area.

J0029-STRUCTURAL MODIFICATION OF CHITOSAN FOR NANOSPHERES

Rangreng Yoksan! and Suwabun Chirachanchai2

1Diviston of Physico-Chemical Process technolegy, Faculty of Agro-Industry,

Kasetsart University, Bangkok, Thailand.

nghc Petroleumn and Petrochemical College, ChulaTongkom University, Bangkok,
ailand.

E-mail address. rangrong.y@ku.ac.th and csuwabun@chula.ac.th

Abs\?ract: Chitosan nanesphere (N-phthaloylchitosan grafted mPEG) is accomplished by the dialysis against water of the mixture
obtained from homogeneous reaction of hydrophobic N-phthaloylchitosan and hydrophilic mPEG-COQH. The obtained

product is sphere with the size in nano-level varying from 85 to 400 nm depending on the chain length of hydrophilic part as
observed from TEM technique. Alkylamines, which are applied as model drugs, can be incorporated into chitosan nanosphere as
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confirmed from FT-IR, SEM, and TGA techmques. Chitosan nanosphere is expected 1o use as a carrier matenal for drug delivery
system.

J0030-FLOTATION DEINKING OF PRINTED PAPER BY USING NATURAL SURFACTANT

Panitnad Chandranupap®, Pravitra Chandranupap', Piyawat Pornoy' and Ruengluxmee Auewongyart'

'Department of Industrial Chemistry, Faculty of Applied Science, King Mongkut's Institute of Technology North Bangkok,
Bangkok, Thailand 10800.

Department of Chemical Engineering. Faculty of Engineering. King Mongkut's Instituie of Technology North Bangkok.
Bangkok. Thailand 10800.

E-mail: pana hmitnb ac th, pyive kmitinboac.th

Abstract: This work studied flotation deinking of printed paper by using natural surfactant. The experiment was divided into 3
steps. The first one was the extraction of dried soapberry fruits (Sapindus raruk A.DC.) with mixture of organic solvents to obtan
the crude products. Then, crude saponinwas tested with thin layer chromatography and Licbermann-Burchard reaction in order to
specify saponin type. The second step was to do Hotation deinking of printed paper by using surfactant of vanous mixture ratios
between crude saponin and sodium lauryl sulphate (SLS}). The total amount of chermical used was 0.5% by waight of oven dnied
pulp. The last one s the analysis of recycled pulps by brightness and dirt count. The resuhs showed that mixture ratio of
sapnin:SLS = 40:60 gave the best result 1n brightness at 82 82%. 100% of crude saporun gave the lowest ability in deinking but
the lowest lost weight.

J0031-Development of Integrated Silicon Pressure Sensor from Pressure Transducer

Royol Chitradon, Narongsak Pimpurnchat, Ekarit Smwalal

National Science and Technology Development Agency. |}l Thailand Science Park Paholvothin Rd.. Klong 1. Klong Luang.
Phathumthani 12120, Telephone : 6 2564 6900,

E-mail address : ckarita han.or.th

Abstract: Model and development of tntegrated silicon pressure sensor are very such as Fleat-type Water Stage Recorder or
Pressure Transducer. Thus, integrated silicon pressure sensor has been developed to be suitable to apphcation in general
condition with the lower price. Applying integrated silicon pressure sensor from Pressure Transducer. the device can measure
water level from 0 to 5 meters with =| consistent We have tested the device at Samsen station (C.12). Raoyal Imigation
Department by collecting the data every 10 minutes since January 27. 2004 1o February 12, 2004 (17 days). We have compared
the collected data with the data from Float-type Water Stage Recorder of Royal Imgation Department. The results were similar.
The device is installed in small mobile telemetening which 1s developed in order to measure walter level and precipitation and
display the data through Internet network. It can also be used in order to trace water condition for water management in general
and critica] situation such as flood or drought.

J0032-FOURIER TRANSFORM INTERFERONMETRY: A SIMPLE METHOD OF THE WAVELENGTH
MEASUREMENT

Pornsak Panjavirat*, Ratchapak Chitaree and Kwan Arayathanitkul

Department of Physics, Faculty of Science, Mahidol Umiversity, Rama Vi Road, Bangkok 10400, Thailand.

Abstract: This paper presents 2 method of wavelength measurement. This method uses a Michelson interferometer in which one
of the two mirrors is attached to a speaker. The vibration of the mirtor depends on a signal that is sent to modufate the speaker. A
condition for this method is to keep the amplitude of the vibrating mirror constant. The modulated mirror method, changing the
optical path difference, gives rise to the output interference signal. We can calculate an unknown wavelength of a light source by
comparing a number of fringes of the signal that is detected to those taken from reference light source (HeNc laser). Discrete
Fourier Transform is used to determine the spectrum of the light source and, subsequently the unknown wavelength.

JOO33-DEVELOPMENT OF MULTI-NATURAL DYES DYEING PROCESS ON COTTON YARN FOR VARIOUS
SHADES OF GREEN FOR COTTAGE INDUSTRY

J; Pumchusak'’, $. Komboonchoo'. N. Chalwong]. N. Mahachaiw ong:‘ D. Buddhasukh®, A, Haewsungcharem'

: Department of Industrial Chemistry, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand

:lnsmute for Science and Technology Research and Developrrent. Chiang Mar University, Chiang Mar 30200, Thailand
“Department of Chemistry, Faculty of Science. Chiang Mat University, Chiang Mai 50200, Thailand

Abstract: This research had developed the multi-natural dyes dyemng process in order to form various shades of green from blue
and yellow dyes on cotton yarn for cottage industry. Blue dye was obtained from indigo. which was used in the range of (0 [4-
2.86 % owf. Yellow dyes were boil-extracted from jack-fruit heartwood. Tewdaeng leaves and Uimbrella tree leaves. The ratios
of yam : water : plant were in the range of 1:10:0.1 to 1:10:2. The effect of the order of dycing on dved cotton was studied The
dyeing of yellow dye solutions were camied out at 70 °C for | hour by using copper mordant for jack-fruit heartwood and
Tewdaeng leaves and aluminium mordant for Umbrella tree teaves While indigo was dyed at room temperature Vanous shades
of green were obtamed including the deep green. which could not gain from a single plant Jyeing. Furthermore, in order to
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achieve deep green with a good leveling, dyeing with blue dye once and yellow dyes twice was recommended. However, the
wash and light fasiness propertics in case of dyeng yellow dye first, then dyed over with blue dye and finally with the yellow dye
again was better than starting with blue dye and then dyed over twice with yellow dye.

J0034-Multi-Natural Dyes Dyeing on Cotton Yarn for Black Color

S Komboonchoo'". ). Pumchusak', N. Chaiwong'. N.Mahachaiwong®, D.Buddhasukh’, A. Hhaewsungcharem'
""Department of Industmal Chemistry, Faculty of Science. Chiang Mai University, Chiang Mai 50200, Thailand
“Institute for Sctence and Technotogy Research and Development, Chiang Mai University, Chiang Mai 50200, Thailand
* Department of Chemustry. Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand

E-mail address: sunsaneeaun@ vahoo.com

Abstract: The research studied muln-dyes dyeing on cotton yam for black color. Multi-dyes dyeing uses two or more natural dye
matenals. Natural dyes were obtained from umbrella tree leaves, indigo and Rokfah bark. An experimental study has been
undertaken to obtain the optimum conditions for dyeing. method of mordanting, wash fastness and light fastness. It was found
that shade of black celor depends on the pairing of dveing matenal selected, mordant types, dveing method and dye succession.
The black colors obtainad were varous shades. Morcover they were more wash fastness and light fastness.

JOOIS-MULTI-NATURAL DYES DYEING ON COTTON YARN FOR VARIOUS SHADES OF BROWN

N. Chawong' . J. Pumchusak', S. Komboonchoo', N. Mahachaiwong™, D. Buddhasukh®, A. Haewsungcharern'

"Department of Industrial Chemistry, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand

Institute for Science and Technology Research and Development, Chiang Mai University, Chiang Mai 50200, Thailand
"Department of Chemistry, Faculty of Science, Chiang Mai University. Chiang Mai 50200, Thailand

Abstraet: In this research obtains vanous brown shades of natural dyes from Rokfah bark and Umbrella tree leaves. Second
natural dve from Tewdaeng leaves, Amencan cassta leaves, and Saabsuea leaves which give yellow to greemish yellow color, was
applicd. Dyvelng expenments were performed using the surtable mordant and dyeing conditions. Co-dyeing and top~-dyeing of two
natural dves were tested at vanous dye concentration ratios. [t was concluded that second natural dye affected the shade of brown
color and color fastness of dyed yarmn. However the change depended on the couple of raw materials, dye concentration ratio and
Jdyeing succession.

JO036-E ffects of Some Salts and Tannic Acid on Dyeing of Cotton Yarn with Dye Extract from Heartwood of Jackfruit
Phansiri Moonst . Anunsawake Haewsungcharem

Departmentment of industrial Chemistry, Faculty of Science, Chiang Mat University, Chiang Mai 50200, Thailand,

E-mail address: phansinm ¢ hounail com

Abstract: The effects of three different salts (sodium chloride, sodium sulfate and sodium carbonate) and tannic ac'1 on dyeing
of coron yarmn with dve extract obtained from heartwood of Jackfruit (drtecarpus Integrifolia) were studied. The investigated
parameters were as tollowad: salt content in the range of 0-2°,0.w.f. and salt addition timing. The cleaned cotton yarn was dyed

tor 1 hour at the constant temperature of 70°C. Dhye exhaustion was followed by spectrophotometry. Dyed yarn was subjected to
color measurement by using CIELAB system and tested for color fasmess to washing. It was found that, under the conditions
used. salt content and salt addition timing had no any eflect on dye exhaustion, but dye exhaustion was slightly increased with
increasing sodium sulfate content of the dye bath. Salts had some effects on hue and chroma of dyed yarn but showed no any
effect on color fastness. However sodium carbonate seemed to give dyed yarn with less color fastness to washing in comparison
with that obtained from dye bath without salt. Dye exhaustion increased with increasing tannic acid content but the acid addition
tinung had no effect on dve exhaustion. Tannic acid affected hue and chroma of dyed yam and slightly decreased color fasmess
o washing of dyed vam.
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K0001-The compact TEA N,-laser

Warit Werapun', Paradorn Pakdeevanich® and Yutthana Tiravanichkul®

'Department of Science and Technology, Suratthani college, Suratthani Campus, Thailand*
PDepartment of Physics, Facuity of Science, Prince of Songkla University, Thailand
E-mail address: want/a ratrec.psu.acih.pparadorie ratree. psuwac. utvutthamve hotmail.com

Abstract: TEA N,-laser was built to demonstrate the principle of gas laser. The two parallel electrodes were made from stainless
steel with length of 20 cm. It was placed on the rectangular aluminium bar. The capacitor plates were made from aluminium foil
and mylar sheet which have capacitance of 11 .54 and 5.17 nF.The A4-white paper,which was placed far from the laser channel
around 30-100 cm, was used for demonstrating laser irradiance. The size beam was measured and recorded by digital camera
Nikon coolpix 4300. The diameter of 6-20 mm was present and recorded. Then divergence of beam was 9.94 mrad when 13-14
kV4. was supplied and the flow rate of nitrogen gas was | I/min.

K0002-SIMPLE ROTATIONAL SPECTRUM OF DIATOMIC MOLECULE
Surin Monchan

Department of chemistry, Faculty of Sctence,Chulalongkom University, Bangkok,
E-mail address : surinie sc.chula.ac.th

Abstract: The computer program calculates and plots rotational spectrum for diatomic molecule. It interprets the spectrum by
plotiing vertical lines for the relative intensity of the absorption bands and the rotational transition involved in each band is given
by the rotational quantum number. A simple knowledge of masses, bond length and temperature is required to predict the
spectrum. The user easily can change the data of diatomic molecule and see how that change affects the spectrum.

K0004-INTRODUCTORY PHYSICS STUDENTS UNDERSTANDING TO ACCELERATION
Chaivapong Ruangsuwan', Thidarat Sroyjak', Theerayut Charnnuwong', and Chernchoke Soankwan?
'Department of Physics, Khon Kaen University, Khon Kaen, Thailand,

‘Department of Physics, Faculty of Science, Mahidol University, Bangkok, Thailand

E-mail address: chaiyapg(@kku.ac.th

Abstract: This research was conducted (o study the understanding and conception on force and motion of the first year students
that learned the introductory physics course. The first year students of Khon Kaen University were asked to do Force and Motion
Conceptual Evaluation (FMCE) at the first class meeting of introductory physics course. The resuits were shown that most of
students had misconception on acceleration and force. One group of students was asked to join the Interactive Lecture
Demonstration on motion topic. Their predictions on each situation were coliected in the prediction-sheet. The studied situation
was the ball-on-ramp that had constant acceleration. By document analysis method, it was found that the students had
misunderstanding on the acceleration of the assigned situation.

K0005-Metrology and Physics of Instrumentation Research Unit, Department of Physics, Faculty of Science, Kasetsart
University, Bangkok
oWum Rizysmzman, NxIn RSN, nunmeu 8130

E-mail: b4404449@ ku.ac.th, puchong.k@ ku.ac.th, Kanokpoj.Ad@ ku.ac.th.

Abstract: This project is a part of The Research for Development of Basic Physics Laboratory System.* This study for an
appropriate applying a computer network to practical physics education. From surveyed information the system is designed in 3
parts, experiment part, instructors service part and laboratory management part. Knowledge of Physics and

Metrology blend with System Analysis result to relation database system, database management system and user interfaces.
Objectives are support concept of student center, applicable to an interesting modem instrument. Not only keep an achievement
skill of practical physics leaming but also has benefit of good data management. Students can know their result after period end
for improving their next experiments. It is more convenient to instructors and accommodating laboratory management according
to education quality assurance.

K0006-COMPUTER ASSISTED INSTRUCTION (CAl) FOR INFRARED SPECTROSCOPY

Wasna Jaturonrusmee*, Kanitha pattharakitti and Rattanapom Pichedrujirot

*Department of Chemistry, Faculty of Science, King Mongkut’s University of Technology Thonburi, Bangkok 10140,
Thailand,

E-mail address: wasna.jat. @kmutt.ac.th

Abstract: A computer assisted instruction program for infrared speciroscopy was developed by using Authorware 5.0,
Adobe ImageStyler 1.0 and Adobe Photoshop 7.0. The contents included the basic theory of infrared spectroscopy. the
instrumentation of infrared spectroscopy, the interpretation of infrared spectra and tables of characteristics infrared
absorptions regions of functional groups. The program was also provided examples, exercises, emphasized on infrared
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spectra interpretation o determine functional groups of unknown compounds and solutions for self study. The sofiware
will improve the efficieney in learning and teaching this aspeet of chermstry.

KO00D7-DEVELOPMENT OF A LEARNING MATERIAL IN BIOLOGY: A WANDERING THROUGH THE MUSCLE
WORLD - WITH A DIFFERENCE

Kamvyupha Sutivadhna, Jiraporn Thanpacw, Pmtip Ruenwongsa, Pitakpong Kompudsa, and Bhinyo Panijpan®

Institute for Innovation and Development of Learming Process, Mahidol University, Bangkok, Thailand

E-mail address. g4638523 ¢ studentmshidolacah and dircetlg mahidobac.th

Abstract: This set of lecarning materials, A Wandering Through The Muscle World, has been developed with the aim to make a
better understanding of how striated muscle works and to lay down the basis for the study of non-muscle motility. It was
desigined Tor sentor high school and undergraduate students consisting of two parts, computational multimedia and hand held
Hlustrating model. The multimedia, developed 1o display in the Thar language, can be accessed by CD-ROM or internet. The
content of the muliumedia was designed to contain colorful illustrations and motion pictures in order to make enjoyable study and
show relabionshps in many arcas of muscle science inciuding anatomy, physiology, biochemistry, physiology of exercise,
kincswlogy and meat science. The learning tasks an each chapter should help lcamers lcarn quickly and they should make
meuningful connections to real-hfe situation. The problems provided in the final chapter were designed to allow learners think
and be capable of sclf-assessment. The leaming materals also demonstrate the arrangement of contractile proteins and their
mechanisin in muscle contraction which can be presented in 3-D yHustration and in combination with the model of muscle
sarcomere which can be pushed and pulled by hand to show its volume 1n relaxation and contraction state.

K0008-THE STUDY OF SATISFACTORY EVALUATION AND IMPROVEMENT OF INSTRUCTIONAL MODEL
OF BIOLOGY LABORATORY IN THE TOPIC OF ANIMAL TISSUE FOR FIRST YEAR UNDERGRADUATED
STUDENTS, MAHIDOL UNIVERSITY

Joompot  poomsripanon. Jongdee To-um, Duangduen Suwanjinda, Supaporm pomtrai, Somkiat Pornpisuthimas, Arun
Chanchuichaow nvat

Institute for Innovation and Developmient of Learning Process, Mahidol University, Thailand

E-mail address. g463734 0w student.mahidol.ac.th

Abstract: To evaluate the satisfactien and improvement of the biology laboratory in the topic of amimal tissue for the first year
undergraduated students at Mahidol University, the 500 registered students in the first semester of academic year 2003 were
purposive sampled to be the sample group. The observation form and the satisfaction evaluation form were used for the data
collection.  The present study shows that the students had the discussion to solve problems, attempt to join the activittes and
participation i group acuvities in the highest level, but the onginative thinking expression was the lowest level. Most instructors
used the questionming, stimulating, and reinforcement 1in the medium level. The students’ satisfaction was in the high level; in
addition, the student had the useful suggestions such as some instructional media were not appropriated to the learning activities,
the lecturers” assistants were not enough, the technical terms in the instructional process should be decreased, and the laboratory
lemperature was too high Moreover, the researchers were also purposed the new improved model for the instruction in the
futurc.

KO0009-USING ROLE PLAY, MIND MAPPING AND SCIENCE QUIZ SHOW TO DEVELOP SCIENCE LEARNING
MODEL: ST UDI:_\IT CENTERED IN LARGE CLASS LEARNING 1 R
Sura Wumgrom Jongdcc To- |m . Kanyupha Jlttwadhna Chaiyapong Ruangsuwan , Ratchapak Chltaree Narumon Emarat ,
Chernchok Soankwan , and Kwan Arayalhamlkul

:lnstiutc for Innovation and Development of Learning Processes, Mahido! University, Bangkok, Thailand

Department of Physics, Faculty of Science, Mahidel University, Bangkok, Thailand
E-mail address: ¢3637461 ¢ student mahrdolth, scnamia malidolac.th, directilie mahidol.ac.th

Abstract: This study presents the development in new science learning model called student centered in large class learning. The
modei contuins three activities; rele play, mind mapping and science quiz show. We applied this method with 287 first-year and
fourth-ycar science students who receive fund from The Project for the Promotion of Science and Mathematic Talent Teacher
(PSMT). These students come from 6 different universities in the north-east region of Thailand. The results show that PSMT
students had positive attitude with this model. Moreover the students gave the useful suggestions such as, it could help students
gain their knowledge better, provided more conceptual understanding, increased long term memory, increased students’
particypation during learming and could also be really applied (o the small or medium size classroom. In addition, they offered
other factors which have 10 be concerned; such as the limitation of time and curriculum contents.

KO0010-THE DEVELOPMENT OF A MULTIMEDIA IN BIOLOGY: MUTATION

Kamyupha Jittivadhna, Puongdeam Suwanjinda, Jongdee To-im, Joompot poomsripanon, Chularuk Kaveevivithchai, Supapomn
pormntrai, Somkiat Phomphisuthimas, Sailom Gerdprasert, Arun Chanchaichaovivat

Institute for Innovation and Development of Learning Process, Mahidol University, Thailand
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E-mail address: enjti@mahidol.ac.th

Abstract: Mutation 1s the process that aiways occurs in the organisms. The study of mutation 1s one important topic in biology;
however, mutation contains the complex process that 1s difficult to understand. Thus, the effective instructional media is able’to
support the mutation study’s objectives. The researchers had developed the multimedia in the topic “mutation™ to suppert the
classroom study. In addibion, the multimedia alse presents on the internet website or CD - ROM, that students can access contents
without the himitation of times and distance. The students can leam by themselves and self assessment. The multimedia is
displayed in Thai version with the photos, diagrams, animation by the integration of biology, chemistry, and mathematics. The
multimedia topics contain mutagens, mutation rate, mutation studies, DNA repair, the effect of mutation and application. the
pretest-posttest questions for the students to assess themselves. This multimedia is the alternative to support the instruction in the
mutation.

K0011-THE STUDY OF HIGH SCHOOL STUDENTS® MISCONCEPTIONS IN FORCE AND MOTION BY USING
CONCEPTUAL STANDARDIZED TEST

Umpol Jairuk', Pattawan Narjaikaew' Choksin_Tanahoung''. Chemnchok Soankwan® Narumon Emarat® and Wunnee
Kissanajakrawat®

'Institute for Innovation and Development of Leaming Processes, Mahidol University, Bangkok, Thailand; 3Dc:parlmcm of
Physics, Faculty of Science, Mahidol University, Bangkok, Thailand

Abstract: This research is to study the use of Force and Motion Conceptual Evaluation (FMCE) test which (s a research—based
multiple choice assessment instrument. It was desigmed byThomton and Sokoloff (1998). The test can be used to probe a
conceptual understanding of students on Newtonian Mechanics. 1t consists of 43 questions, which are devided into five sets,
i.e.The sled moving on ice, Cart on ramp, Coin Toss; Third Newten's Law and Graphical Evaluation. We have used the
standardized test for the first year science students of mahidol university since 2001, In 2003 we applied this test to the high
school students at Watsut; wararam school. [t places more emphasis on students’™ understanding of graphical representation of
velocity, acceleration and force and Third Newton’s Law. The results from the pre-test and post-test indicate that there arc only
few students who understand correctly on force and motion, especially in Cart on Ramp. This set of questions are shown in figure
1.

KO0012-MULTIMEDIA: INTEGRATION OF ELECTROCHENMISTRY

Saksri Supasomn, Nattinee Mophan, Kamtarat Wuttisela, Kultida Nugultum, Wanchali Noiwong, Sontht Phonchaiya, Sanoe
Chairum

Institute for Innovation and Development of Learning Process, Mahidol University, Thattand

E-mail address: g4637460@student.mahidel.ac.th

Abstract: The interconversion of electrical encrgy and chemical energy is called electrochemistry which 1s important 1o all Iiving
creatures. The explanation of the functions in tiving process and 10 some equipment 1s not simple because we have 1o combine
our knowledge in chermustry, physics. biology. and mathematics together. Hence, Integration of Electrochemistry as multimedia
had generated in website and CD-ROM for supporting the conventional classrooms. This multimedia, presented 1n Thar with
multi-illustration, can be accesscd by everyone with unlimited time and distance. The content includes the fundamental
electrochemistry, redox in plant, redox in cell respiration, and electrochemical analysis by the integration of chemistry, physics,
biology, and mathematics.

K0013-THE USE OF MULTIMEDIA FOR CHEMISTRY LABORATORY TEACHING IN HIGH SCHOOL

Sonthi Phonchaiya, Kulthida Nugultham, Kantarat Wuttisela, Saksri Supasom, Wanchai Noiwong and Sanoe Chairam

Institute for Innovation and Development of Learming Process, Mahidol University, Bangkok, Thailand. Department of
Chemistry, Faculty of Science, Mahidol Umiversity, Bangkok, Thailand.

E-mail address: edG37452.a studentmalidol ae.ih

Abstract: It is well accepted that practical experiments in chemistry laboratory are essential to enhance knowledge in chemustry
principles and concepts. Unfortunately. chemistry teaching in most of high schools in Thailand frequently avord those practical
experiments as a result of inadequate of equipments and chemicals. Moreover, practising the experiments is a time consuming
process and it may lead to insufficient time for lecture i classroom. These problems cause high school students confronting with
the lack of experiences in leaning from laboralory. Consequently, multimedia in chemistry experiments, CD and website. is
developed to provide an alternative method for chemistry laboratory teaching. The questionnaire from students reveal their
interests and demand of this multimedia to fulfill their chemistry courses.

K0014-Tools for Deaf: Learning Thai-Thai Sign language

ISrisaval»u:m Dangsaart'", Thammanoon Ditcharoen', Supot Secbut’

Institute for Innovation and Development of Learning Process, Mahido! University, Bangkok. Thailand
E-mail address: sri dan g hounatl.cont , snay amin o hotmal.com, supobseebut i vahoo.com
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Abstract: Deaf Tha people use the Thai sign language to communicate. The sign language and the spoken Thai language differ
in syntax For this reason deafl people have to lcarn Thai language in order to communicate with other peopte. Moreover,
processing Thar Language 1s difficult for deaf We developed an automatic systemn for deaf people that generate pictures and Thai
sign language 1o improve literacy. The software 1s widespread and available for everybody. Deaf peopie use computer to repeat,
to experiment and to focus on arcas where they need to improve. They can progress at their own indtvidual pace.

K0016-An Analysis of Local Agriculture Tools as Related to Science in The Upper Northern Part of Thailand.
Virapong Saeng-Xuto, Professor Mant Payormyong Consulor

Faculty of Education, Chiangma Unversity, Chiangmay, Thailand,

E-mail adress: VISCIED@HOTMAIL COM

Abstract: The rescarch purpose 15 to study the local agriculture tools in the upper northern part of Thailand. The research studies
agnicultore tools i case of model | bow to make , how to use and how useful 1t done. The other hand is an analysis of local
agriculture toot related to Science and bring 1t into Local Curriculum, to make student reahize in *“Thai local wisdom” and they
can mi< it with global knowledge.

The result of this research, ot can analyze the local agriculture tools in 4 groups.

1) Tool for prepare sotl -~ a plow |, a rake.

2y Tool for prepare water © a water wheel | a dam.

3)  Tool for collected products : a sickle , a barn or a silo , a cart.

4)  Tool for maintain products : potent bamboo flag and scare crow.

The most of science principle related to the local agnculture tools was Physic, Chemistry and Biological at the least.

KOO 7-LOGIC INTELLIGENT TUTORING SYSTEM FOR HIGH SCHOOL STUDENTS
i 2

Surnnp Rattanawongehaiva , Sumalee Senumtaing |, Kanlaya Naruedomku!

; 2
Insutute for innovauion and Development of Learning Processes, Mahido! University, Bangkok, Thailand; Department of
Mathematics, Faculty of Science, Mahidol University, Bangkok, Thailand.

E-mail address: (g4637458, g46378%6 wstudent.mahidol.ac th, scknr@mahidol.ac.th

Abstract: In this paper, we present Intellhigent Tutoring System (ITS) in mathematics logic for high school student. The student
can be Mathayom 1- 6 students and higher level for reviewing to be useful in the future. The purpose of this research is to support
life-long learning and support the different learning style of the user. The system is responsible for preparing the presentation of
the lesson that 1s correspending to the student leaming style and basic knowledge. First the system recognizes the characteristic,
learning style and basic knowledge of the student from the data informed by student when registration to the system. Then select
the most appropnate lesson plan to generate the presentation. The students who have different characteristic, learning style, and
basic knowledge will lcarn with the different lesson.

K0018-Personalized Information Retrieval in Instructional Software System

Sumalce Sonamthiang, Numup Rattanawongchaiya

Institute of Innovation and Development of Leamning Process, Faculty of Science, Mahido! University
E-mail address: tew 19 7(&yahoo.com, numtip8002(ahotmail com

Abstract: To support student-centered learnmg, educational software system should be interactive individually with the learners.
The Individualization was met by recognizing student individual characteristics and creating student model to tailor the learning
activities, scquence of lessons, and evaluation. Personalized information retrieval (PIR) is added to extend individual interaction
and facihtation the leamners when they are leaming, The PIR perform the Thai keywards by taking student model and history of
student learmming activities into account.

KO0019-THE CORRECTION OF MISCONCEPTION IN SOUND WAVE IN A RESONANCE TUBE
Surachar Nopparatjamjomras®, Assawin Ranusawud, Chemchok Soankwan, Kwan Arayatanikul, Narumon
Emarat, Ratchapak Chitarce

Depantiment of Physics, Faculty of Science, Mahido! University, Bangkok 10400, Thailand; e-mail address:
sumuetul 7 yahoo.com

Abstract: This work presents the study of misconception of sound wave in a resonance tube in the undergraduate students. We
found that most of them visualized the vibrating air particles to be the vertical direction. By discussion, we discovered that this
misconception caused by ways of teaching method using an image of node and antinode pattern as shown in the Figurel. Since
this pattern 15 similar 16 a standing wave in a vibration string, the students think that this is a pictorial of wave in a resonance
tube. Conscyuently, they think that this wave is a transverse wave but in fact the sound wave is a longitudinal wave. To correct
this misconception of the students we invented an instrument to demonstrated the physical behavior of sound wave in a resonance
tube that showed the movement of the colloid in the air as shown in the Figure2. When this instrument was used as part of
Interactive Lecture Demonstrations (ILDs), it was found that the percentage of students who had this misconception decreased.
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To confirm the effectiveness of this method, the students will reexamine the concept using the same worksheet in two weeks after
the end of this semester.

K0021-A study of the effect of crystal geometry to the output power of a diode-pumped Nd: YAG laser

Assawin Ranusawud*, Chernchok Soankwan, Kwan Arayatanikul, Narumon Emarat, Ratchapak Chitaree, Surachai
Nopparatjamjomras

Department of Physics, Faculty of Science, Mahidol University, Bangkok Thailand 10400

Abtract: During the development of Nd:YAG Laser using the Laser Diode to side pumnp the crystal rod at 20 watts it was found
that the output laser power of 3 watts was not stable and tend to drop quickly. The system was redesigned by using a different
shape of crystal. The new systermn used a slab shape of Nd:YAG crystal with the dimension of 6mm x4mm x 30mm .The YAG
slab was pumped at 20 watts by laser diode with pumping length 10mm. It was found that with this new design the output power
of laser was smaller at 2 watts output but was much more stable.

K0022-A DEVELOPMENT OF COMPUTER - ASSISTED INSTRUCTION FOR PHYSICS LESSON ENTITLED
PHOTOELECTRIC EFFECT FOR THE UPPER SECONDARY LEVEL

Unchada Phuapaiboon ', Sawat Supboon * Manat Bc:onpral-:qp2 . Chernchok Socankwan® ,and Narumon Emarat’

UInstitute for lnnovation and Development of Leamning Processes, Mahidol University, Bangkok Thailand

2 Advisor Committee, Science Education, Faculty of Science, Srinakharinwirot University, Bangkok, Thailand

'Department of Physics, Faculty of Science, Mahidol University, Bangkok, Thailand

Abstract: The purpose of this research was to construct and develop a computer assisted instruction {CAI) for Physics
lesson entitled Photoelectric Effect for the upper secondary level. The efficiency of the CAl was also cxamined. The
experimental samples were 30 students of Matthayom Suksa V at Saint Gabrial's College, Dusit District, Bangkok. The
study was carried out during the second semester of the 2001 acadamic year. The students were randomly selected by
using Simple Random Sampling method. The Randomized Control Group Pretest-Posttest Design was used m the study.
The statistical data, leaming achievement scores, was analyzed by using t-test Dependent method. The results revealed
that the computer assisted instruction entitled Photoelectric Effect was at the 85/85 of efficient criteria. Students’
achievement after studying with CAI was significantly higher than before studying at .01 level

K00624-The Study of Misconceptions in Kinematics, Force and Energy by Using Conceptual Standized Test

Decha Suppapittayaporn', Apisit Tongchai' , Chernchok Soankwan® and Narumon Emarat®

'Institute for Innovation and Development of Leaming Processes, Mahidol Umversity, Bangkok, Thailand; ‘Department of
Physics, Faculty of Science, Mahido! University, Bangkok, Thailand

Abstract: This research is to study of a test to survey students’ scientific conception emphasizing on kinematics, force and
energy. This standard test can check or indicate students’ basic conceptual understanding in physics deeply and correctly. It was
developed by many physics education researcher groups. For example, Force Concept Inventory (FCI), Force and Motion
Conceptual Evaluation (FMCE) and Mechanics Baseline Test (MBT). On this research, researcher took the test, FMCE, to test
with first-year students at Mahidol University, academic semester 2004. According to pre-test and post-test focusing on velocity
the enhancement of the correction students’ understanding is about 10% increased.
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L0O001-CHITOSAN USED AS A NATURAL DISINFECTANT UNDER PHYSIOLOGICAL CONDMTIONS
Katanchulee Mai-ngam, Pimpan Chumningan and Pannec Sribuathong
National Metal and Materials Technology Center, Pathymthani, Thailand

Tel: 0-2564-6500 Fax: (-2564-6446
E-mail: katunevie miee.orih and pannees@mtec.or.th

Abstract: The antibacterial propertics of chitosan were investigated in the media against £. coli to assess the potential for
using chitosan as a natural disinfectant under various physiological conditions. Results show that, during a 24 h incubation,
chitosan effectively inhibited the growth of £ coli culture in Muller Hilton culture media, phosphate buffered saline, platelet
poor plasma and acidic urine, while the antibactenial propertics of chitosan were suppressed in alkaline urine. Clinically
relevant biomaterials including polyethylene and silicene were used as controls. Suppression of antibacterial activity was
also secn by prewashing the chitosun [ilm with ammonium hydroxide prior to incubation in all media. These results indicate
that the effective cationic amine groups on chitosan may be shiclded by ammonium hydroxide forming in alkaline urine,
These studies results show that chitosan could potentially be used as a natural disinfectant in the biomedical field for
applications not involving alkaline urine.

LO002-ENDOTHELIALIZATION ON CHITOSAN: EFFECT OF DEGREE OF DEACETYLATION,
MOLECULAR WEIGHT AND SOLUTION CONCENTRATION
Nispa Scetapan and Katanchalee Mai-ngam

National Metal and Matenals Technology Center, Pathumthani, Thatland
Tel: 0-2564-0500 Fax: 0-2504-0445

E-mail: pispama mice.or.ih and katanev@emtec.or.th

Abstract: The objective of this study 1s to cvaluate the effect of differences in physical and chemical properties of chitosan
on endothehahzation. Fibronectin coated wells (FN), polyethylene (PE) and tissue culture polystyrene (TCPS) were used as
surface controls. All chitosan films were able to support human umbiiical vein endothehal cell (HUVEC) adhesion and
growth to some degree. Optically, the surface showed patches of confluent cells with the typical HUVEC cobblestone
morphology similar to those on FN, and areas of no cell growth. Greater ccll adhesion and growth were seen with increasing
degree of deacetylation, molecular weight and concentration of chitosan. These results indicate that the chemical and
physical properties of chitosan will influence EC adhesion and growth.

LO003-PHYSICAL PROPERTIES AND EFFECTIVENESS OF CHITOSAN IN MOUTHWASH PREPARATION
Supinya Thipvichar, Thawatchai Pacchamad and Somlak Kongmuanug*

Department of Pharmaceutical Technology, Faculty of Pharmacy, Silpakorn University, Nakhonpathom, Thailand.
*Corresponding author e-matl address: somlakie su ac.th

Abstract: The viscosity of mouthwash solutions containing chitosan (0.1, 0.3 and 0.5%) was higher than that of control
(without chitosan). The higher amount of chitosan added, the higher viscosity of solution obtained. The taste of preparation
containing chitosan was unpleasant. The physical properties of the solution did not change after one week. The solution
contaimng chitosan did not show significant effect on retarding growth of bacteria and fungi comparing with the control.
However, it shows significantly reducing the amount of microorganism from mouth cavity.

LO004-DEVELOPING CHITOSAN-BASED COMPOSITE WOUND DRESSING
Chureerat Prahsarn
National Metal and Materials Technology Center, ! 14 Paholyothin Rd., Klong 1, Klong Luang, Pathumthani, Thailand, E-

mail address: churcerpiernietec.or.th

Abstract: Composite wound dressing was designed to consist of three layers: chitosan nonwoven, absorbent polymer, and
protecting layers. The chitosan nonwovens were prepared via two techniques: wet laid and freeze-dry. Absorbent polymers
were hydrogels of crosslinked polyvinyl alcohol (PVA) and crosslinked polyvinyl pyrrolidene (PVP), prepared by Gamma
trradiatton {at total dose 10, 20, 30, and 40 kGy) of polymer solutions. Results showed that chitosan nonwoven prepared
from chitosan fibers by wet laid technique exhibited better water transport, both water vapor and liquid water, than that
prepared by freeze-dry technique. It, however, showed disadvantage on surface roughness. Treatment with glycerol sotution
resulted in sufter surface. For absorbent polymers, all hydrogels showed liquid absorbent capacity up to 20-30 times of their
dry weights. Hydrogels of polyvinyl alcohol showed better characteristics for wound dressing application than those of
polyvinyl pyrrolidone as they had better flexibility and resistance to high force without breaking. Hydrogel films showed
variation in thickness and became curly after drying due to shrinkage, which made it difficult to form smooth thin hydrogel
film for composite assembling. The wound dressing protocol achieved need further development in desired properties of
each layer, assembling of wound dressing composite, and simple yet effective production line.

L000S-REMOVAL OF HEAVY METALS FROM WASTEWATER BY ADSORPTION ON VARIOUS FORMS OF
CHITOSAN
Th\g\wmon KERD-IM', Sangobtip PONGSTABODEE,'*" Somsak DAMRONGLERD'

'Department of Chemical Technology, Faculty of Science, Chulalongkorn University, Bangkok
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The Nanonal Rescatch Center tor Fovoonmental and Hasardous S aste Muanagement (NRC-EHWAL) Faculty of Science.
Chulalonghom Universits, Banghok, 10530, Thaland
E-mat address annosnoy cohosman conn, pearncolesc chola g

Abstract: The purpose of this work was to anvestidate temonal of Cu (1h and Cd (11 100 from wastew ater by adsorption on
vanous forms ol chuosan such s ke, bead, moditicd bead. and cross-hinked chitosan with vlataraldehvde (GLAY The
crosshinhed chitosan was also very <table and mamton ther strencth even in acdie and buasic solubon The expernimental
resubts showed different pHoopiimom was found when oang different torms of chitosan (o adsorb Cu (31 and Cd (1) 1on
from wastewater Lsotherm adserpiion was also consdered i this work I case of the samic lorm of chitosan but ditferent
degree of deacetvlation, performunce of Ca ol and Cd (i on remos sl oy wastowater were elosely When keepiny degree
of deacetvlanron of chinosan torms ol Chitosan bad g sidicant ottt on sdsarpiion ob Ca ey and Cd (Il won from
wasiow ater

LO006-REMOVAL OF EXHALSTED ME DAL WORKING FUID BY ADSORPTYION ON CHUTOSAN
Kowit Pivamonghala | Sancobup Pongstabandoe )

chp.mmcm of Chemcal Techmgue Facolin of Scierce. Chalalonehom b ety Hunekokh, Vhaland.
“The Nanonal Rescarch Center 1o U oy oanment. and Hacand Mosie Srcciment 0N -1 TTW AT
Facults of Science. Chuluglongham U nnersaity Banckok . Thaiand.

E-mail address hwt s hoainl Goah, pean W aaa th

Abstract: Metal working Qund (ML o Cheosgn bead carboatared chitasan and crosscimked carbosdated chitosan
wiath glutaladehvde (GE A had beea mvestieased e beads swers modimed by chloroacenye acsd and cross-hiak with
GLA 0 order to obtam sorhents that svere ool o wqoesos aond and basie sotution Bapch adsorpiron expenimenms were
carried out as a furction of pl ot addine sactacrant Phe resobts showed that MWE adsorpnon obinned swhen no adding
surfactant was lower than thar obtaned when wb e canomie and nonmme sartactant Adsorphion capaciiy obtained when

addine anonie surfactant was fowest bocases of sddme surtactant and nooaddone sactoctant, the aptimual pHos arogpd 3

L.0008-Factors Influencing Pore Formation in € hitosan Temporaey Scalffolds

Temsirs Wanctayeesab | Powadee Mothaoanon A cawnt Lanepasuthadel

‘PL‘lrochcnnslr) and Palvmer Screney Provoam boaca!sy ot saence, O bdbadonelorn Uanver~sos Banchob . Thoaoland 10330
TNatonal Meral and Matennde ool Comier i Pabobuathin R4 Klone U Kone | aang, Pathumthann, Thaland
12120 )

"Center for Chinn-Chitasan Riamatenals, Choladonghorn Uniersaty

‘ Depanment of Chenustrs Faculn of scieace Chabilonghorn Uaner sty Banghok, Thaland 10330

E-muasl address varaswat tichata e th

Abstract: Porous scaffolds were tabcared fromchitesan by lvopladeation progess The ettects of Chitasan concentraiion (1.
2 oand 1w, tvpe of chitosan talpha and boeta fooms g and freesme temiperature 1O O =800 gnd <196 01 on pose <iee and
morpholovy were studicd By SEM T soos foend that the frec ame temporature swas an imipostant factor atflecting on the pore
morphology  Amony the feecomy temperatore studied, - 10 C cave imterconnectinge round pore sath 3050 pmvan size The
chitosan concentration and HDope ot chitosan raocts miloenced the pore size amd maorpholoey The compressine modulus
tended 1o be higher when chitosan concentiation usad to prepace the scattold was mercased

LOOOY-CHITIN WHISKERS-CHITOS AN NANOC OMPOSVVE FIBER

Chantiga Choochottiros'. suwabun Choachanchay' 7 Ranerong Yoksan®

iThc Petroleum and Petrochenucal Collare Chubalonekorn UVanversuy, Banghok, Thaland

“Division of Phvsico-Chenucdal Process Technalowy  facolty of Avro-tndostes . Kasetaart Ly crsaty Banghok, Thatand
'Center for Chitin-Chaosan Bromatenals, Chulalonghorm Unversaly

'Corrcspondmg author

E-mail address channga o botmal cong canaadwntchula acthoand yscangoong oovahoe com

Abstract: Chitn s hydroly 7ed te oblan cham whiskers with the size of 200-500 nm as observed by Transnussion Electron
Microscope (TEM). The mixing of chibn whiskher with chitosan salt s o nosvel approach to prepare chon-chitosan
nanoconiposite The present work shows o somple fiber tubrication which chitosan matnices are reinforced with chinn
whisker al nanoscale The fher obtained was charactenized by Fourer Transform dnfrared  Spectroscopy (FT-1R),
Thermogravimetry Analys:s (TGA). and Netav Erfiractuon (NKD)

LOC10-Amino acid as a salt forming agent of protein loaded chitasan nanoparficles

Manee Luangtana-unan®, Prancet Opanasopit, Tanasimt Npawhirunpat, Jurarat Nunthanid, Somava Limmattavapirat, Pamida
Asuvapichayonl, Pensee Nuchgsigkapran

Faculty of Pharmacy, Silpakorn University, Nakorn Pathom 73000, Thintand

E-mail address: muance o el pharisn ac ih

Abstract: To investigate the potentual of ununo acid as a salt formuny agent tor chitosan nanoparticles Chitosan sults were
prepared by the application of anwno acid as o salt forming agent. The chitosan solutions ut 3 moleeular weights (MW)
1.e. 35, 100 and 800 kDa were dricd by spray devine method  The nunopartcles obtuined from chitosan salt 1o comparnson o
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chitosan base were produced based on ionotropic gelation process of tripolyphosphate (TPP) and chitosan. Bovine serum
albumin {(BSA) was applied as a model protein. The increasing MW and BSA concentration, in general, showed a larger
size Higher encapsulation efficiency (EE) and in vitro release were obtained for chitosan salts in comparison to chitosan
base. The influence of molecular weight on the EE and relcase were observed for the chitosan safts, but not for the chitosan
base. This study showed that the characteristics of chitosan nanoparticles loaded with a protein drug could be readily
modulated by changing the salt form or the molecular weight of the chitosan carrier. Therefore, chitosan salt can be a
potential carrier in drug delivery system of macromolecules and amino acid could be applied as a salt forming agent in the
preparation of chitosan salt.

LO0OTI-EVALUATION OF SPRAY-DRIED CHITOSAN SALTS AS NOVEL BINDERS FOR SUSTAINED
RELEASE TABLETS

J. Nunthanid', M. Luangtana-anan', P. Sriamornsak’, S. Limmatvapirat', P. Nuengsigkapian',

S. Puttipipatkhachom®

'Faculty of Pharmacy, Silpakom University, Sanamchan Palace, Nakomn Pathom, 73000, Thatland, Tel. 66-34-255800, Fax.

66-34-253801, email. jurairat v emarl swac.th
“Faculty of Pharmacy. Mahideol Umiversity. Sri-Ayudhya Rd., Rajadhevi, Bangkok, 10400, Thailand

Abstract: This research aims to evaluate the potennal of spray-dried chuosan acetate (SCTA) and hydrochloride (SCTH) as
novel tablet binders. Chitosan (MW 814 kDa, §8 %DD) obtained from source available in Thailand was dissolved in acetic
acid and hydrochloric acid at molar ratio 1:2 and 1:0.8, respectively and was further spray-dried to obtain chitosan salts.
Physicochermical and mucromeritic properties of the salts were evaluated. The salts were spherical particles with rough
surface. The parucle size distribution mostly was under 75 um. SCTA was of an amorphous state and SCTH was of semi-
erystalline form. FTIR and solid-state 'C NMR spectra exhibited the molecular structure of both salts as acetate and
hydrochloride salts Flowability of both salts was poor. However, flowability and strength of the granules and friability and
hardness of the tablets using theophviline as a medel drug and both salts as binders were closed 1o those using polyvinyl
pyrrohidone, PVP K30. The approximate 100%-drug release within 24 h was obtained. It was concluded that the simple
imcorporation of spray-dried chitosan salts as tablet binders could give rise to controlled drug delivery systems exhibiting
sustained release.

LOOI3-EFFECT OF ACIDIC MEDIUM ON SWELLING AND RELEASE BEHAVIOR OF
CHITOSAN-REINFORCED CALCIUM PECTINATE GEL BEADS

Pornsak Sriamornsak’, Kanokporn Burapapat', Nartaya Thirawong', Jurairat Nunthanid' and Satit Puttipipatkhachomn®
'Department of Pharmaceutical Technology. Faculty of Pharmacy, Silpakorn Umiversity, Nakhon Pathom 73000 Thaidand
“Department of Manufacturing Pharmacy, Faculty of Pharmacy, Mahidol University, Bangkok 10400 Thailand

* E-mail address: pomsaki@ email.pharm.su.ac th .

Abstract: Chitosan-reinforced calcium pectinate (ChCP) gel beads were prepared by ionotropic gelation method. The
swelling of ChCP gel beads and release behavior of indomethacin from the beads were investigated and compared to
comventional calcium pectinate (CP) gel beads. The factors. such as molecular weight of chitosan, concentration of chitosan,
and release medium, which can have a significant effect on the swelling and relcase behaviors from the beads, were
discussed in this study. The mechantcal test showed that the ChCP beads have slightly higher strength than that of CP beads.
The swelling index of the ChCP beads in acidic medium was much lower than that in ncutral mediwum. The release of
indomethacin from ChCP beads under conditions mumicking intestinal transit were evaluated 1n simulated intestinal fluid
(re., pH 7.4 Tnis buffer). The effect of acid pretreatment on the drug release revealed that the drugs release faster. The fess
swelling in acidic medium and faster drug release of acid-pretreated ChCP beads may be duc to the dissolution of chitosan
from the beads in acidic medium. The results suggested that the acid, which essentially found in stomach, influenced the
swelling and release behaviors of ChCP beads.

LO0I5-PREPARATION OF ¥V-ACETYL-D-GLUCOSAMINE AND N N-DIACETYLCHITOBIOSE BY
ENZYMATIC HYDROLYSIS OF CHITIN

Thitma Manccl-.ul Krissana Auynirundronkul Wasince Prakobkij', Akamol Klaikherd', Ruth
Pichyangkura®, Hunsa Punnapayak®, Mongkol Suka\\atmnasm:t'*

‘Dcpanmem of Chemustry, Faculty of Science, Chulalongkorn University, Bangkok 10330, Thailand;
“Department of Biochermstry, Faculty of Science, Chulalongkomn University, Bangkok 10330, Thailand;

e-mail address: smongkol@chula.ac.th

Abstract: This work presents an investigation for optimum conditions in a production of N-acctyl-Dglucosamine (GleNAc)
and V.N'-diacetylchitobiose ({(GleNAc)2) from f-chitin using various sources of cnzyme: chitinase from Aspergillus
Suwimgarus fungus!, Serratia sp- bacterium (Chi 60)2, and scrum of para rubber tree (Hevea brasilicnsis)3. We found that
chitinase from A. fumigatus produced GleNAc and (GlcNA¢)2 in 82% total yictd in 5 days at 45 °C, pH 3 with concentration
of B-chitin = 20 mg/mL and enzyme concentration = 80 mU/mL. Chi 60 hydrolyzed chitin to give GlcNAc and (GleNAc)2
m 81% total yield in 6 days at 37 °C, pH 6, using 30 mg/mL of B-chitin and 150 mU/mL of enzyme. When the low
concentration of cnzyme, less than 30 mU/mL, was used, the (GleNAc)2/GleNAc ratio as high as 93/7 was obtained in 6
days with 33% total yield of (GlcNA)2 and (GleNAc). The scrum of para rubber tree hydrolyzcd (-chitin to give GleNAc
and (GIeNAC)2 in 47% total yield in 8 days at 45 oC, pH 4 using 60 mg/mL of chitin and 13 mU/mL of enzyme, where the
reaction produced both {(GleNAc)2 and GleNAc with the product mole ratio ({GleNAc)2/GlcNAc) approximatciy 2:1.
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LOO16-EFFECTS OF CHITOSAN  DEACETYLATION AND  ENVIROMNMENTAL CONDITIONS ON
FLOCCULATION OF METHANOGENIC BACTERIN

Chudapak Kascamchochouny . Prunce Lertsutthiwonye™ Chuantaraporn Phalakornkole' s

'Department of Chenvcal Envincering, Faculty of Eagimeening, Kine Monghut's Insiitute of Technoloey North, Banykok,
“Center for Chitin-Chito~an Biomatenial s, Motahurgs and Matenals Sacnce Rescareh Instture, Chulalongkorn Linversity,
Banghok. Thailand.

E-mal address chotapak - horernd oo Prance b0 00 o dhoaad cpho bman oo

Abstract: Chitosan s one of the most effectine vranulation enhancements for LUASDE svstems  [n this study, the effects of
chitosan charactenistics and envairormentadd conditions on the Noceolation of Methanoeenic bacterty were investigated. The
study focused on the effecrs of derrce o deacetslation (DI, corcentration of chitosun. pH ound onmwe strength on the
focculation efhcieney . The reselts showod “far chatosan with aither 706 or 353°,00) improved the occulution efficiency as
compared 1o the contral isathout chitasas ad P om Chitosgn wath 832,00 wus more eftfective than that with 70%D0 as the
former required onls 2 my o dry werght To vmtam 007 eccalation at ali studied pHE Restabibizatbion or deflocculation was
abserved when chitosan was overdosed but the redacion of dettocutanion could be obtuined by increasing the tonie steength
of the medium

LOOIS-PREPARATION  AND  CHARACTERIZAVION  OF  CHITOSAN  MEMBRANE ON  WATER
DESALINATION

Boonchoo Mahapon' and Khantane Soontarapa*

nter-department  of Environmental Science. COepartment of Cherical Technolovs, Center for Chinn-Chitosan
Biromatenals, Nationa! Rescarch Center tar Fnoaor contaland Huzardous Waste Munacement, Cholalonghorn Uninversaty,
Banghkok 10330

Emal- ]Lh__l_nl\\j‘t; Al LhU]J NI

Abstract: Chitosan was ssnthesired from shrmo shell wah moelecular mass of 134107 Daiton The membrancs werc
prepared from chitosan sglution of 1 270 My oweichtan 1%a by weight acetic acid Desulinatiun properues ot the chitosan
membranes were investicated in plate and frame noodule usine <7 5y wereht of NaCE salunor T was found that the highest
salt rejection of 80 §3+42, was obtwined from the membrane with evaporation tme of 3 h It was then used for desalination
of real wastewater with sulimity of 2.2 59,

LO019-STUDY OF EFFECTS OF CARBOXYMETHYLCHITOSAN-BASED HYDROGELS ON HEALING OF
DEEP PARTIAL THICANESS WOUNDS IN GUINEA-PIGS

N Sangjun’, K Pilakasin’. J Mucnsoonseeent 3 Thavormvutharn’ and W Sanvikul

'Armed Forces Rescarch [nstitute of Medica! Sciences Thatiand

*Sinraj Hospital, Mahidoi Lnnversay, Thatland

"Nanonal Metal and Muaterisls Techr o2y Center, Thaland

*Presenting author, Phone 02-363-0540 Fav 0236460345 Eomal wamida) w mice or th

Abstract :Carboxymeths lchitosan CM-chitosan-ibased hvdrogels (OM-chutosun und CNM-chitosan OM-cellulose blended
hydrogels) were applied as wound dressings in this study  The cffects of both dressings on the wound healing were
comparatively evaluated with that of a commercial dressing, Cutinosa hydra’ (u control) Two murror imaye areas of Ial
cm’ deep partial thickness incisions were made on the backs of guinea-pigs and separately dressed with CM-chitosan and
Cutirova hydro®. Pairs of the treated anrmals were housed for given penods When times reached. the wounds were
inspected, and the remaiming wound arcas were photogruphed and measured by image analysis prior to the histological
examunation. A sirmular nal was conducted to comparatnely study the cffects of Ch-chitosan and CM-chnosan/Ch-
cellulose blended dressings on the hesling of similar wounds The results revealed that, compared with the wounds dressed
with Cutinova hydro?, those covered with the Ch-chitesan-based hyvdrogcls showed no signs of infecnon and healed more
efficiently. The blended dressing howerver, scemed to shightly outdo the pure CM-chitosan dressing

L0020-STUDY ON EFFECTS OF CHITIN, CHITOSAN, AND THEIR DERIVATIVES ON /N VITRO BLOOD
COAGLULATION

Paweena Uppanan, Wanida Janvikul. Boonlom Thavomyutikarm and Jirawat Krewraing

National Metal and Materials Technology Center, |i4 Paholvothin Rd . Klong t, Klong Luang. Pathumthani 12120,
Thailand,

Tel: 0-2564-6500, Fax: 0-25634-6445. E-ma)l waniday a miec.or.th, paweenaua mtec or th

Abstract: Severe hemorrhage 15 a leading cause of death from truuma. New methods of hemostasis have been developed to
reduce hemorhagic mortahty. The objective of this study was to study the etfect of chitin, chitosan, and their derivatives an
in vitro human blood coagulation. The derivatves used were water-soluble. The water solubility of the materials expectedly
affected the blood coagulation process. Whole blood was muxed with each matenal, and the venous clotung time (VCT) was
subsequently measured usu{g a Lee and White method. The results showed that chutin, chitosan. and carboxymethvichitosan
(CM—chitosan) significantly reduced VCT with respect to that of the pure whole biood (p < 0 05), while N-sulfated chitosan
and N-(2-hydroxy)propyl-3-tnmethylammonium chitosan chlonde (HTACC) had no effects on VCT. In another blood
coagulation testing method, platelet-poor plasma (PPP) was mixed with cach matertal, and the recalcification ttme (RT) was

30*  Congress on Science and Technology of Thailand 237



L

then determined using a hook method. Chitosan had no cffect on RT. Chitin and CM-chitosan shortened RT significantly (p
< 0.05}, whereas N-sulfated chitosan and HTACC prolonged RT.

LO021-CREAMING OF SKIM NATURAL  RUBBER LATEX USING N-(2-HYDROXY)PROPYL-3-
TRIMETHYLAMMONIUM CHITOSAN CHLORIDE (HTACH)

Oraphin Chatkumpoltert', Chavecwan Rakdee!, Surapich Loykulnant', and Krisdu Suchiva'?

"WNational Metal and Mauterials Technology Center, 114 Paholyethin Rd., Klong 1, Klong Luang, Pathumthani 12120,

Thaitand
‘Department of Chemstry, Faculty of Scicnces. Mahidol University, Ruma VI Rd., Rajdhevee, Bungkok 10400, Thailand

Phone 4-2504-0500, Fax (0-5063-64406, E-munl oraphew mtec or.th

Abstract: Skim natural rubber (SNR) latex, contiining 3-8% w/w of rubber with small particle size. 1s residual latex
obtained as o bvproduct of concentrating process of natural rubber (NR} latex by centrifupation. A problem of skim natural
rubber latex 1s the ditficulty to recover the residual rubber The usual method to recover solid rubber from SNR latex 1s by
coagulation with concentrated sulfunc acwd  However, in acid coagulunon, the acid content of the coagulated rubber reduces
its quahty and the remaming acid leads ta generatnon of highly acidic effluent. In this article. as a methed to recover residual
rubber an the form of concentrated Lates and reduce water poltution, we have focused on creaming using N-(2-
hvdrosvipropyl-2-trimethvlammoniun chitosan chlonide (VTACH) fts simple synthetic method uscd chitosan, a
brodegraduble, non-toxic and reacwable resource, as raw matenial as well as 1ts cationie functional groups render HTACh a
very nteresting agent I this stady, HITACH was prepared from shromp shell. Using the new creaming method, effects of
HTAChHh concentration on creaming abality and creanvny mechanism of skim rubber latex are investigated.

LOO22-STUDY OF IN JITRO RELEASE AND SKIN PERMEATION OF CHITOSAN FILMS LOADED WITH
METHIMAZOLE FOR TRANSDERM AL DELIVERY

Suchada Pimyaprasarth, Jurincal Nunthamd, Wansalug Daronkasarn,  Sasithern Sac-ico,  Samecla Yuttawat,  Sanchai
Santthanes. Suwipa Taresombutpaboon, Pomsak Sriamomsuh and Prancet Opuanasopit

Department of Pharmaceuticat Technology, Faculty of Phanmaes, Sidpakom University, Sanamichand Palace Campas, Nakom-
Pathom 73006, Thatdand

E-munl addecss suchiada g emal phamueso ag th

Abstract: [t s anportast 1o deselop mcthomavole, anbthyvrard agent [1-2], for transdermat druy delivery system which s much
comvenient for patent complianee. Since methimiwole 15 avanlable onty tn an oral dosage form, the use in patients s limited,
espectially those who could not tahe the drug by oral route | 3-4] To mvestizate in vitro drug release and skin permeation which are
mpartant properties o develepment of transdernial delivery, methimarole was toaded imto the films prepared from chitosan, a
natural bropolhaner, varving im molecular weight (MW The drug was found cxasted in films us an amorphous state by using
Dniterential Scannimg Calormerny (D50 No dree-polyimer interaction was found by using Fourier Transform Infrared (FTIR)
spectroscopy. In vitre drug release study revealed that methunazoele was refeased rapidly from low MW chitosan film. The
increase o MW of chitosan resulted tn slow release of drug: however, there was not significant different in permeation
acress new born pig skin

L.O023-CONTROL OF CHITOSAN DEACETYLATION DEGREE BY COMBINED EFFECTS OF
DEACETYLATION TEMPERATURE, NUMBER OF REPEATED BATCH, AND TIME

Nuntiva Chieplacm’, Yaowapha Wunpr:b:'. Anan Tongta®, and Pichan Sawangwong"

'Enviranmental Science Graduate Program, Faculty of Science, Burapha University, Chonburi, Thailand.

“Department of Food Scicnee, Faculty of Science, Burapha University, Chonburi, Thailand.

“School of Bioresources und Technology, King Monghut's University of Technology Thonburi, Bangkok, Thailand.
“Department of Aguatic Science, Faculty of Science, Burapha University, Chonburi, Thairland.

‘(‘orrcspondmg author. Email: saowaphue buoe th

Abstract: Control of chitosan deacetylation degree by combined cffects of deacetylation temperature, number of repeated
batch, and time was demonstrated. Firstly, a whole-dricd shrimp shell was demineralived using 1 N hydrochlonic acid at
ambient temperatare for 1 hour, and deproteinized using 2 N sodiumy hydroxide at 55°C for | hour consccutively to yield
chitm, Chitin, were then pround and deacetylated with 50% w/w sodium hydroxide at different combinations of process
conditions; that 1, 110°C, 120"C, and 130 "C with the number of repeated batch of 1, 2, and 3, for | hour, 2 hours, and 3
hours to yield chitosan products. More extent of chitosan deacetylation degree achicved by combined higher deacetylation
temperature, higher number of repeated batch, and the longer the time of reactton used for deaccetylation process (p<0.05).
The highest degree of deacetylation was obtamed at 130 “C, 95.04+1.01%, using 3 rcpeated batches at 3 hour interval
whercas the lowest degree of deacetylation was obtained at 110VC, 81.29+3.14%, using | repeated batch at | hour interval
(p=<0105).

1.0024-Effect of Chitosan Coating on Storability of Coated Tangerine Orange

Chanikan Kantahan', Anan Tongta™, Iindarat Pimsamarn®, Montiry Nopharatana', and

Yaowapha Waipnb®

'Chemical Engincering Department, Faculty of Engincering, King Mongkut’s University of Technology Thonburi, Bangkok,
Thailand.

*School of Bioresources and Technology, King Mongkut's University of Technology Thonbur, Bangkok, Thailand.
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*Food Engineering Department, Faculty of Engineering, King Mongkut's University of Technoiogy Thonburi. Bangkok.

Thatland.
‘Department of Food Science. Faculty of Science, Burapha University, Chonburi. Thailand.
*Corresponding author. Email: anan.ton  hmuti.ac th

ABSTRACT: Films of seven commercially avajlable chitosan samples were evaluated in order to investigate their onvaen
and water permeability. Chitosan with the molecular weight (856,000) and degree of deacetvlation (75.89%%) showed highest
oxygen permeability (67.53 ml,rmn.m':.gay'i.alm‘] ) was chosen for coating the orange. 1%o(w vy chitosan solution was used
for coating study of tangerine crange. Non-coated tangerine orange was served as a control. Samples of orange were stored
at 28 °C, 75%RH for 15 days and at 5 °C, 953%,RH for 49 days. Samples were taken at ume intervals and aralysis for fruic’s
internal atmosphere (oxygen and carbon dioxide gases), ethanol content, total soluble solid, total titrable acidity and ascorbic
acid concentration. For coated oranges stored at 28 °C, 73%RH. ethanol content was increased throughout the storage
peried. Coated oranges lost their weight for about |1 38% and non-coated orange lost their weight for about 12.326%. For
coated oranges stored at 5 °C, 93°:.RH. cthanol content was ncreased at lower rate than that stored at 28 °C, 75°:RH

Coated oranges lost thewr weight for about 5.83%: and non-coated orange fost thewr weight for about 6.73%.

L0025-CAPABILITY OF CHITOSAN FLAKES ON DECOLORIZATION OF DYE WASTEWATER

Benjawan Sutthachai' and Khantong Soontarapa

Inter-department of Emvironmental Science. “Department of Chermical Technology. Center for Chinn-Chitosan
Biomatenals, National Research Center for Environmensal and Hazardous Waste Management, Chulaiongkom Unuversiny.
Bangkok 10330

Email: khantony ¢ se.chufa.ac.th

Abstract: This paper presented the capability of chitosan flakes on decolonzation of acid and direct dyve etfluents from 2
case factonies. The flakes of 7)0-850 mucron were prepared from shrimp shells in laboratery under mitrogen atmosphere
Their degree of deactylation was 90.1=4.5%. The optimum treatment conditions of both effluents by Jar test technique were
same at pH 6 and dosing of G.4 g. chitosan per 200 ml. ¢Mluent The decreases in the maximum absorption of ac:d and direct
dye effluents were 90.24+0.36 and 9§ §720 23%,, respectively. The adsorpuion isotherms of samnthenic acid and direct die
waters could be fitted well with both Langmuir and Freundhich equations The equilibrium sorpnion capacities of chitosan for
acid and direct dyes by Langmuir equation were 13.40 and 25 51 mg g. respectitely.

L0026-Preparation of Surface-Charged Chitosan .

Yaowamand Angkitpaiboon'. Vipavee Hoven®. Varawut Tangpasuthadol =

'Program of Petrochemistry and Polvmer Science, Faculty of Science. Chulaiongkorn University. Bangkok.

*Organic Synthesis Research Umit. Department of Chemustry. Faculty of Science. Chulalongkormn University. Banghok.
Thailand; Tel: 0-2218-7626(104)

e-mail address: varawut.t ee.chula.uc th

Abstract: Two methods were used to create charges on chitosan films In the first method the amino group (-NH») of
chitosan was allowed to react with methyvlwodide to form pesinvels-charged quaternary ammonium salt. The second method
Was to create a negatively charged film by the reaction bemween the amino group and 5-formyi-2-furan sulfome acid. which
contain a negatively charged sulfonate group Results fram N-ray photoelectron spectroscopy (NPS) indicated iodide counter
1on present in the positively charged films, while sulfur and sodium were found from the negamnely charged filmn The
presence of quaternary ammonium [-N{CH,1. ] and sulfonate group [-OSO: ] were confirmed by attenuated total reflectance
IR (ATR-IR). The hydrophilicity of both modified films was higher than the non-modified film, as determined by air-water
contact measurcment. The value alse inereased when the reaction time and reagent amounts increased.

LO027-MOLECULAR WEIGHT REDUCTION OF CHITOSAN VIA y-RAY [RRADIATION

Wanvimol pasanphan'. Rangrong Yoksan® and Suwabun Chirachancha ™

iThc Petroleum and Petrochermical College, Chuldlongkorm University, Bangkok, Thailund.

‘\Dn-mon of Physico-Chermical Process technotogs. Faculty of Agro-Industry. Kasetsart University, Bangkok, Thailand
“The Petroleumn and Petrochermical College. Chulalonghorn University, Bangkok, Thatland,

*Corresponding author

E-mail address. p wanvimol o hotmarl vont, sy renereng oovaboo com and csuyabuon ccchila ay th

Abstract: Chitosan 1s y-ray irradiated with various doses up to 160 kGyv in simiple condinons wath without radical imiators
The molecular weight of chitosans decreases frfom 6 7 - 05— 12 - 10w 10 - 107 Dalton with the primary structure
retained under the -ray amount of 3u KRGy for the conditions of chitesan solid lakes and chitosan dispersed in water The
sionlar level of molecular weight reduction can be achicved by only 20 KGyan the presence of racical imnator (H-O.y  The
reactivity of wrradiated chitosan was enhanced 30-00%, as observed from the couphnyg reachion with carbony ldnmidarohde

(CDN). in the case of chiosan in acetic aeid solution. the structure of irradiated product 15 changed as determined from FT-
IR.TGA. and XRD techmiques

LOC28-EFFECTS OF DEGREE OF DEACETYLATION AND MOLECULAR WEIGHT OF CHITQSAN ON THE
CONTROLLED DICLOFENAC SODIUM RELEASE

hrisana Siralerimuhul’, Sunwalee Chandrakrany™. Werasah Udombichdecha’. and Supat Honnonobud®
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Bangkok 10330, Thaitand
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*E-mait address: hosunasLehiula ac th

Abstract: This study 1s 1o tovestigate the influence of degree of deacetylation (%DD) and molecular weight (MW) of
chitosan on a release behavior of diclofenac sodium (DS) from the chitosan matrix. [n addition, an effect of drug delivery
vehicle design of chitosan beads with diameter an the range of 500-1000 pm, chitosan microparticles with mean sized
diameter 37 um.  Beads of ¢chitosan with %D of 70 and 9t and the MW of 150,000, 400,000 and 600,000 Dalions were
prepared.  Bead size was not affected by %DD and MW. A phosphate buffer with pH 6.8 was chosen as a media for DS
release study. This condition mimics small intestinal fluid found 1n human digestive system. The DS releasing rate increased
slightly with the increase wn DD and molecular weight of chitosan.  Maximal release from the matrices beads and
microparticles take place at approximately 75% and 859, respectively.

L0029-STRUCTURAL MODIFICATION OF CHITOSAN FOR NANOSPHERES

Rangrong Yoksan' and Suwabun Chirachanchai®

'Division of Physico-Chemical Process technology, Faculty of Agro-Industry, Kasetsart University, Bangkok, Thaitand.
“The Petroleum and Petrochenucal College, Chulalonghorn University, Bangkok. Thailand.

E-mail address: rangrong vi@ku oc.th and csuwabuni chula ac.th

Abstract: Chitasan nanosphere (M-phthalovlchitosan grafted mPEG) is accomptished by the dialysis against water of the
mixture obtained from homogencous reachion of hydrophobic N-phthaloylchitosan and hydrophilic mPEG-COOH. The
obtained preduct 1s sphere with the s1ize 10 nano-level varying from 83 to 400 nm depending on the chain length of
hvdrophitic part as observed from TEM techmque  Alkvlamines, which are applied as model drugs, can be incorporated into
chitosan nanosphere as confimed from FT-1R. SEM, and TGA techmques. Chitosan nanosphere is expected to use as a
carrier matenal for drug dehvery system.

LOO30-ANTIOXIDANT ACTIVITY OF CURCUMIN RELEASED FROM CHITOSAN-ALGINATE
MICROSPHERES

Kwunchit Qungbho’, Satit Puttipipatkhachorn®, Supreedee Sungkarak', Niwat Kaewpradap'

'Department of  Pharmaceunical Technology. Faculty of Pharmaceutical Sciences. Prince of Songkla University, Hat-yai,
Songkhla, 90112, Thailand.

“Department of Manufacturing Pharmacy, Faculty of Pharmacy, Mahidol University, Bangkok. 10400, Thailand.
‘Department of Pharmacognosy and Pharmaceutical Botany, Faculty of Pharmaceutical Sciences, Prince of Songkla
University, Hat-yan, Songkhla, 90112, Thailand.

E-mail address' supiecdec s psu.acth

Abstract: Chitesan-alginate microspheres contaiming curcunun were prepared by complex coacervation/ emulsification
technigue. The mean particle size, de,. of the microspheres was found between 11.35 - 15.67 _'m. The SEM determination
indicated the porous morphology of the microspheres. The release of curcumin from the microspheres was controlled over
48 hours. The antioxidant activity ECs, of curcumin microspheres was 2.00 + 0.44 Ug/ml compared to 2.20 + 0.37 Jig/ml of
standard curcumin and 2.60 + 010 [1g/ml of vitamin C.

Lo031-Growth restraint activity of chitosan against a tomato leaf spot bacterium

Xanthomonas campestris pv. vesicatoria

Sopa Pisawongprakarn' and Poratip Wongkaew®

'Gruduate student, Department of Plant Pathology, Faculty of Agriculturc, Khon Kacn University, Khon Kaen 40002, Tel &
Fax- 043-343114

*Associate Professor, Department of Plant Patholoey, Faculty of Agriculture, Khon Kaen University, Khon Kaen 40002, Tel
& Fax: 043-343 114, E-mail: porwen ¢ Khwac.th

Abstract: A leaf spot discase of tomato caused by Namthomonas campestris pv. vesicatoria is onc of the most serious
problem of sced producing mdustry and export marketing at international level duc to its sced transmission capabtlity. A
high cost of investment according to chemucal control was obviously needed in spite of a high nisk for environment safety. A
natural compound such as chitosan is onc of the most promising agent suggested for antibacterial substance in many cascs.
In this study. chitesan formulas ranged from 80, 85, 90 and 95% degree of deacerclation (DD} were tested for growth
restraind activity against N, campesiris pv. vesicatoria, a bactecial leaf spot of tomato. Stmilar cffect was obtained with all
deacctelated chitosan formulas from 2.5 up to 30.0 mg/ml concentration, that the growth inhibition sonc sive was increasing
from 10.2 mm te 20.8 nun following an increasing of chitosan concentration. The sive of inhibition vone by chitosan at 30.0
mg/ml was comparable to conventional antibiotics chioramphcenicul, streptomycin, tetracycline and chemical cuprous oxidc
at regular therapeutic concentration, 3.0 mg/ml. While the trcatment with other chemicals such as benlate, copper
oxychlonde, mancozeb and ridomyl yiclded only minor growth restraint activity.

L0032-Physical and mechanical properties of chitosan film prepared with three organic acids
Suppajit Sukkunta', Patuna Thavipoke', and Piyubutr W'.michpongpun3
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Abstract: A preliminary study for a suitable mecthod and base lhine data for a possibility of biodegradabic cling film
production from chitosan, which obtained from black tiger shrimp waste, was conducted. Effects of experimental
conditions, as well as other factors on quahity of chitosan film were evaluated. The resuits showed that in 1% lactic acid
solution, the complete dissolution of chitosan could be observed. The chitosan film with suitabic quality for further study on
cling film production could be prepared from a 150 mi solution contained 1: 100 (w:v) chitosan. The physical propertics of
the produced chitosan film were: weight 1.5020 mg /piece, film thickness 0.0593 mm, tensile strength 60.5833 N /mm?,
elongation at break 13.408 mm, water vapor permeability) 1564 x 107 g.mm /mm *hr .mm Hg .

L0033-STUDY THE ADSORPTION CAPACITY OF REACTIVE DYES USING ACTIVATED .CARBON
POWDER, CHITOSAN-ENCAPSULATED ACTIVATED CARBON AND CHITOSAN BEAD

Ananya Tribumrungsuk', Suwalee Chandrkrachang?, Thararat Supasiri.’ Panee Wathanaoran', Piyaporn Chaipongratana’,
Jaruporn Nhungam'

'Department of Chemistry, Faculty of Science, Srinakarinwirot University, Bangkok, Thailand,

*Center for Chitin-Chitosan Biomaterials, Chulalongkormn University,

E-mail address: ananyafe swu ac.th

Abstract: Water pollution caused by reactrve dyes from textile factorics 1s one of the problems that need to be solved. As
activated carbon and chitesan have high adsorption efficiency, chitosan-encapsulated activated carbon (CEAC) will have
more efficiency. The purpose of this work is ta comparc the adsorption of red and blue reaction dyes, by using activated
carbon powder, CEAC, and chitosan bead. By spectrophotometry techmique, it was found that CEAC has higher adsorption
efficiency than activated carbon powder and chitosan bead. CEAC with | min coating time can adsorb red and blue dyes at
9100-8%, which is the highest efficiency obtained. The high efficiency 15 correlated with the photo from scanning clectron
microscope showing that the coated film of CEAC with the coating time 1-2 min is equally and not too thick or too thin.

L0034-Characterization and gene clomng of chitinolytic enzymes from Bacillus sp. PP8.

Samhana Nakapong', Supida Tubtimthep?®, and Rath Pichyangkura'.

'Deparmment of Biochemistry, Faculty of Science, Chulalongkorn University, Payathai Rd., Bangkok 10330, Thailand
Program in Biotechnology, Faculty of Science, Chulalongkorn University, Payathai Rd., Bangkok 10330, Thailand

Abstract: Bacillus sp. PP8 was isolated from PP Island, Krabi, Thailland. When Bacillus sp. PP8 was grown m hquid
medium containing chitinous sources. Chitinase and chitosanase activity was detected However, when it was grown in
medium containing various types of chitosan only chitosanase activity was detected. The best inducer for chitinase and
chitosanase activity was colloidal chitin and colloidal chitosan, respectively. GleNAc can induce low level of chitinase
production fromn PP8, however GleN cannot induce either chitinase or chitosanase production. The optimum pH and
temperature of the chitinase and chitosanase was pH 8.0 7 50°C and pH 7.0/ 50°C, respectively. GlcNAc and (GlcNAe), are
major products from colloidal chitin hydrolysis by PP8 chitinase. When crude enzyme from PP8 was analyzed by SDS-
PAGE followed by activity staining, Five bands (145, 66, 55, 45 and less than 15 kDa n size) with chitinase activity and a
single band of 47.5 kDa with chitosanase activity were observed. Chitinase encoding gene was cloned by shot gun cloming.
Three colonies producing different clear zones on the selective agar designated, pST24, pST847 and pSTI1691 were selected.
The highest chitinase activity, pST847 was chosen for further analysis. Nucleotide sequence revealed an open reading frame
of 1797 bp encoding for 599 amino acids with signal peptide corresponding to 66.20 kDa. The chitinase gene expression was
performed using pET19b and pTrcHis-2C. The chitinase activity was found in the culture medium and confirmed by SDS-
PAGE followed by activity staining. The optimum pH, temperature, and products of colloidal chitin hydrolysis of the
recombinant chitinase corresponded to the 66 kDa native chitinase from Bacillus sp. PP8. The enzyme did not degrade when
kept in pH 5-8, at 4°C for 2 months.

LO035-SYNTHESIS AND ANTIMICROBIAL ACTIVITIES OF QUATERNARY AMMONIUM SALT OF A-
ALKYLATED CHITOSANS

Warayuth Sajormsang'®, Varawut Tangpasuthadol', Supawan Tantayanon', William H Daly?

'Functional Polymer and Petrochemistry Research Unit, Depantment of Chemistry, Faculty of Science,Chuialongkhom
Umversrry, Phyathai Road, Pathumwan, Bangkok 10330, Thailand. sajomsuny « hotmanl com

*Macromolecular Studies Group, Department of Chemistry, Louisiana State University, Baton Rouge, LA 70803, USA.

Abstract: The N-alkylated chitosan derivatives were prepared from the reactions between the anuno groups of chitosan with
aldehydes under acidic condition via imine intermediates which were simultaneously reduced by sedium cyanoborohydride.
It was found that the degree of substitution was 1 the range of 0.04-0.75 depending on the equivalent arnount of the
aldehyde and reaction ume: The quatermization was performed by using two methylating agents, 1 e., methyl iodide and
glycidyltrimethylammoiunm chloride (GTMAC) 1n basic and acidre conditions, respectively. The reSuIts showed that the
alkyl substituents and the methylating agents affected the degree of quaternization and quaternary ammonium derivatives of

chitosan showed antimicrobial activity. The structures of all chitosan derivatives were illustrated by 'H-NMR, and FT-IR L
spectroscopic methods.
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L.0036-A Preliminary Study of Improvement Red Wine Making from Table Grapes by Using Chitesan
Wanichpongpan, P., Yompakdee, K., Puengprayoonpong, U. and Wichianchai, 1.

Department of Chemical Engineering, Faculty of Enginecring, King Mongkut’s University of Technology Thonburi,
Bangkok, Thailand, Tel. 0-2470-9220, E-mail: piyabutr. wan@kmutt.ac.th

Abstract: This research was a preliminary study of red grape wine improvement by using chitosan in wine precipitation,
camparing to flocculants used at the present. Two parts of the experiment were investigated. In the first part was to study of
the ability of chitosan solution in wine precipitation, the results were found that chitosan solution could be able to use as
flocculant 1n wine precipitation process. In the second part was to study of the optimum dose of chitosan selution in wine
precipitation, the results were found that the amount of sugar and pH in red wine weren’t affected by any flocculants, e.g.
pcctinase, bentonite, chitosan solution 50, 100, 150, 200, 250, 300 and 350 ppm. For the amount of alcohol, was the most
affected by bentonite, but there were no different between adding any doses of chitosan solution, pectinase and without
adding flocculant. The comparision’in red wine transparency was found that chitosan solution 200 ppm was the most
effective.  The result of tannin analysis was found that the amount of tannin was reduced effectively by pectinase, the
sccondary were chitosan solution 150 ppm.

L0037-A Study of Application of Chitosan as Meat Duck Growth Promoter

Piyabutr Wanichpongpan', Siripong Congchoo® and Kan Chantrapromma’

'Department of Chemical Engincering, Faculty of Engineering, King Mongkut's University of Technology Thonburi,
Bangkok, Thailand, Tel. 0-2470-9220, Fax. 0-2428-3534

E-mail: pryabutr.wan@kmutt.ac.th

*Triam Udomsuksa Southern School, Nakorn Sri Thammarat, Thailand

"Walailuk University, Nakom Sri Thammarat, Thailand

Abstract: Chitesan, a natural, biodegradable, biocompetible and growth promoter biopolymer has many agricultural
applications. In this rescarch used the powder 50 mesh of shrimp chitosan with 70.6 %DD. It was found that the addition of
chitosan 35 gram into 100 kg of the meat duck feed stock (350 ppm) had affected the maximum ADG of 60.54 g/head-day
and the best FCR of 1.852 with the same size in the tested group as well as good healthy and beautiful feather. The different
size of the meat duck was found in the control group with the lower ADG of 57.05 g/head-day and the less FCR of 2.14].
The FCR and the ADG of the second experimental group used the chitosan addition of 25 g into 100 kg of the meat duck
feed stock (250 ppm) had the value in between the maximum dose of chitosan addition group and control group. Even
though, the imitial weight was tess than the other groups, 1t had a good result of the better FCR with the same size of meat
duck as well as good healthy,

L0038-Copper Removal by Chitosan Porous Bead

Piyabutr Wanichpongpan', Raphat Petchnivom® and Niran Sappawinyoo'

'Department of Chemical Enginecring, Faculty of Engincering, King Mongkut's University of
Technology Thonbur, Bangkok, Thailand, Tcl. 0-2470-9220, Fax. 0-2428-3534

E-mail: piyabutr. wan{@kmutt.ac.th

*Mahapruttarum Girl's School, Bangruk, Bangkok 10500 Tel. 0-2236-5758 Fax. 0-2236-5740
E-mail: rapat_p@hotmail.com

Abstract: In this rescarch was used chitosan with degree of deacetylation 96%, molecular weight 300,000 g/mol and mean
powder size in range of 0.297-0.590 mm. Chitosan porous bead was developed from 4% chitosan solution in 2% acetic acid.
The result was found that chitosan porous bead had higher cfficiency of copper removal than chitosan powder.6 0 g of
chitosan porous bead had copper removal cfficicncy of 94% while 0.6 g chitosan powder had 67% of copper removal.
Absorption isotherm of copper of chitosan porous bead and chitosan powder were not different. However, chitosan porous
bead could adsorb copper better than chitosan powder at low concentration of copper solution while chitosan powder could
be better at high concentration of copper solution.

L.0039-A Study Mass Balance of Pacific White Shrimp (Litopenaeus vannamei) Growth
Pivabutr Wanichpongpan', Hathairat Jecrathawatchai® and Wiwat Rucnglcrtpanyakm'
‘Department of Chemical Engineering, Faculty of Enginecring, King Mongkut's University of
Technology Thonburi, Bangkok, Thailand, Tc!. 0-2470-9220, Fax. 0-2428-3534

E-mail: piyabutr wan@kmutt.ac.th

“Department of Chemical Engincering, Faculty of Engincering, Kasetsart University

Abstract: This research studied rmass balunce of pacific white shrimp {Litopenaeus vannamei) by using 100 ppm
concentration of 196 chitosan solution in 1% acetic acid coating-on the shrimp feed for every 3 days and 2 meals a day in
ficld test using 3200 m?® size of soil pond. Forty heads per time were sampled at the 40, 80™ and 115" cultivation date. Their
total weight, meat weight, shell weight, waste weight, weight of hepatopancreatic were measured and the mass balance was
calculated based on protein, calcium, lipid, fiber, chitin and ash content. Applying chilosan was found to positively affect the
shrimp growth, frequency of molting, and chitin development process in all measured aspects. The chitosan feed additive
dosc at 100 ppm promoted the shell chitin had higher contents of 21.02% at the 115™ day than the control sct at 20.85%.

1.0040-A Study of Protein Removal by Chitosan Porous Bead
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Wanichpongpan, P., Ondee, T., Lertsupsuree, C., Pornprasart, R. and Sappawinyoo, N.
Department of Chemical Engineering, Faculty of Engineering, King Mongkut's University of
Technology Thonburi, Bangkok, Thailand, Tei. 0-2470-9220, Fax. 0-2428-3534

E-mail: piyabutr.wan@kmutt.ac.th

Abstract: This research studied the comparison of protein removal efficiencies of chitosan porous bead between the poultry
slaughtering wastewater and the standard solution of BSA at 706 mg/l and 5,000 mg/l respectively. It was found that
chitosan porous bead had maximum protein removal efficiencies for the poultry slaughtering wastewater and the standard
solution of BSA of 64.8% and 27.0%, and aiso had maximum protein adsorption rate for the poultry slaughtering wastewater
and the standard solution of BSA of 800 and 1,048 gram of protein per gram of chitosan. It could well explain the adsorption
characteristics by Langmuir's isotherm that protein was linearly favorable adsorbed by chitosan porous bead as monolayer,
while the protein adsorption between the poultry slaughtering wastewater and the standard solution of BSA had value of Q
(dosage adsorption protein using chitosan porous bead) at 57 and 250 and value of b (adsorption constant) at 3.22x107 and

1.77x10™ respectively.
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