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ABSTRACT

Nickel (IT) cyanide complex is a highly toxic substance for electroplating and mining industrial wastewater.
Oxidation technique is generally applied for cyanide treatment technologies. This research studied the effects of
removal of nickel (IT) cyanide complex in synthetic wastewater by ferrate oxidation. The first experiment was done
on the synthetic wastewater that the maximum concentration of nickel (II) cyanide is 500 (WM. It is to study the
effect of pH and the increased mole fractions of ferrate per cyanide to both of by products and nickel (IT) cyanide
removal efficiency. The result, at the mole fraction of 1:1 ferrate per cyanide, cyanide removal efficiency was 60%,
50% and 40% at pH 9, 10 and 11 respectively with the fast rate at pH 9. The increasing initial concentration of
nickel (II) cyanide in each reaction caused the trend of increasing nickel (IT) cyanide removal efficiency. Cyanate
was identified as the major product of the reaction. The second experiment was done on the synthetic wastewater
that the maximum concentration of nickel (IT) cyanide is 500 UM at pH 9, 10 and 11. It is to study the mole
fractions of ferrate per cyanide during the reaction and the chemical reaction rate. The results indicated that pH has
no effect on both nickel (IT) cyanide removal efficiency and any mole fractions of ferrate per cyanide, but it retarded

the chemical reaction rate. The ferrate molar consumption per oxidized cyanide was 4:1
KEYWORDS : Cyanide, Nickel(II) Cyanide Complex, Ferrate, Oxidation
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CN + OCI + H,0 —>  CNCI + 20H (1)
CNCI + 20H — OCN + CI + H,0 )
20CN + 30CI + H,0 ——  2HCO, + N, +3CI 3)
22Fe0,” +25CN + 55H,0 —>  22F¢” +OCN +40, + 1100H @)
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ABSTRACT

Within the complex malaria cycle, gametocytes are responsible for transmission via the Anopheles
mosquito. Increase knowledge of gametocyte proteins towards immune response will be used for the
development of transmission blocking vaccine thus decreasing the rate of malaria infection. Focusing on
Plasmodium falciparum infection, the most prevalent and fatal malaria species, 97 infected anti-malaria sera
were evaluated for antibodies against schizont and gametocyte antigen by immunofluorescence assay (IFA) and
enzyme-linked immunosorbent assay (ELISA). More than 66% were found positive by both assays. With the
progress of both genomic and proteomic technologies, the expression or synthesis of specific proteins is
possible. Cell-free expressed theoretical gametocyte proteins further reacted with high titer anti-malaria sera of
either positive or negative IFA results indicated weak reactivity with anti-malaria sera negative for schizont
antibody, no more than 2 times the optical density of uninfected plasma. On the other hand, that of crude
gametocyte protein sonication produced a remarkably strong reaction, as high as 4 times of that of uninfected.
These tested cell-free expressed proteins does not possess good characteristics for inducing natural antibody
production but possible antigens within the sonicated crude gametocyte proteins are present as seen in their
reaction. Continual investigation into reactive proteins in crude sonication may lead to a possible vaccine

candidate.

KEYWORDS : Malaria; Plasmodium falciparum; Gametocyte; Antibody

1. Introduction

Malaria is the world’s most important tropical disease. It is the leading cause of deaths and diseases
worldwide. According to the World Health Organization, 47% of the world’s population, a total of 2,400
million people, lives in malaria transmitted areas consisting of about 101 countries. As many as 300 to 500
million people are infected with malaria annually (World Health Organization, 2006) of whom 700 to 2.7
million die. With the increasing rate of morbidity and mortality, malaria has caused an enormous impact on
both the economic status and well being of the subtropical and tropical areas (World Health Organization,
2006).

This endemic disease is caused by protozoa from the genus Plasmodium. P. vivax, P. falciparum, P.
ovale and P. malariae are the only four known species which cause human malaria (National Center for
Infectious Disease, 2004). Of these four, P. vivax and P. falciparum are the most prevalent in the world. The
latter causes cerebral malaria, a more severe and often fatal (Day, 1999).

The Plasmodium parasite’s life cycle is complex, having both asexual and sexual stages, alternating
between the vertebrate host, human, and the invertebrate host, mosquito of the genus Anopheles (Carter and
Ranford-Cartwright, 1998). The sporozoites from the mosquito vector are transmitted to humans by a single

bite. This initiates the beginning of the exoerythrocytic stage also known as the incubation period (National
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Center for Infectious Disease, 2004). When the exoerythrocytic schizont is fully developed, the liver cell bursts,
releasing merozoites into the host’s blood stream. This then starts the human blood stage or erythrocytic stage
(Fujioka and Aikawa, 1999), the easiest detectable stage. Some patients have only asexual stages consisting of
rings, trophozoites, and shizonts; whereas a smaller group has sexual stages, gametocytes, present in their
erythrocyte. The latter stage plays a key role in the transmission of malaria. Recent research has found that
specific antibodies towards gametocyte lessen the development of oocyst within the mosquito thus causing a
reduction in transmission (Tsuboi and others, 2003). This immunity is called transmission blocking immunity
and primarily consists of antibodies which are specific to antigens involving the fertilization of the parasites
(Drakeley and others, 2006). Currently, there is no malaria vaccine approved for human use (National Center
for Infectious Disease, 2004) or a definite method of preventing this disease from spreading. So far, there is not
enough information on which proteins or antigens are specific antigen to these antibodies(Sutherland, 2009);
therefore, this study intends investigate and characterize selected gametocyte proteins synthesized by wheat
germ cell-free protein production system as antigens inducing natural antibodies prevalent in P. falciparum

infected patients in Thailand.

2. Methodology
1. Plasma collection

1.1 Normal plasma collection: Blood were obtained from non-malaria infected donors of random
blood groups during the year 2007. Plasma were separated from their erythrocytes by centrifugation and
inactivated before conducting any further experiments. A total of 15 normal plasma have been obtained. Plasma
were stored at -20 °C.

1.2 Anti-malaria plasma collection: Blood from Plasmodium falciparum infected donors,
admitted to the Hospital for Tropical Diseases, Faculty of Tropical Medicine, Mahidol University in the year
2005, were used. The blood sample collected had been heparinized. Anti-malaria plasma were collected by
centrifugation and further inactivated before conducting any further experiments. Anti-malaria plasma were
stored at -20 C.

2. Schizont and gametocyte enrichment

The cultured schizonts or gametocytes with high parasitemia were adjusted to 20% hematocrit and over
laid on top of freshly prepared 5 ml Percoll® [ 9 (Percoll® and 10X RPMI) : 1 1X RPMI], 60% Percoll® for
schizont separation and 47% Percoll® for gametocyte separation. Then tubes were centrifuged at 2,800 rpm for
25 min at 10 °C for schizont and 27 °C for gametocyte separation. The thin interface was carefully collected and

washed thrice with 1X RPMI 1640 (Gibco™). The pellets were further processed for IFA and ELISA.

206



mydszauInmsszaumnannImeaoas Uy Insdne 2552 Tui 14 Fanaw 2552

3. Wheat germ cell-free protein production

Gametocyte genes were selected from Plasmodb.org which had high expression during gametocyte
stage. Most of them translate to hypothetical proteins. Plasmids containing selected gametocyte genes were
processed by PCR (94 °C X 2 min, 98 °C X 10 sec, 55 °C X 30 sec (35 cycles), 72 °C X 3 min (2 kb/min), 72 °C
X 7 min, and 20 °C hold) by Taq polymerase. PCR product was checked by 1.0% Agarose gel electrophoresis.
Transcription of genes for mRNA was done and precipitated for further synthesis. Wheat germ cell-free protein
was synthesized using bilayer method (Sawaski and others, 2002). Upper buffer was added into each well of
round bottom 96 well plates. The mRNAs of gametocyte proteins were resuspended in lower buffer avoiding
bubbles. This solution is then loaded to the bottom of each well by not disturbing the interphase of the 2 buffers.
The plates were sealed and incubated at 17 °C for 16 hr or overnight. The plates were later kept at — 80 °C.

4. Immunofluorescence assay

The schizont and gametocyte enriched pellet was diluted with phosphate saline buffer (PBS) [1:50] and
spotted on 24 multiwell slides. Once the slides were dry, they were fixed with cold acetone and blocked with
5% Fetal Calf Serum (FCS) in PBS, 1 hr in the dark at 37 °C. Anti-malaria and normal plasma with 1:25
dilution were added. After 30 min similar to the previous condition, the slides were washed thrice before Rabbit
Anti-Human IgG FITC with 1:50 dilution were added. This was also placed in the dark at 37 °C for 30 min.
Before 50 pl of 80% Glycerol in PBS was placed on the slide for the coverslip to adhere, the slides were
washed thrice with cold PBS. Once the coverslip was placed on, the slides were stored in moist chamber at 4 °C
for no more than a week for further evaluation under fluorescent microscope.

5. Enzyme-linked immunosorbent assay

10 pg/ml of non-malaria infected erythrocyte protein, gametocyte proteins, schizont proteins in coating
buffer, and cell-free expressed proteins were diluted [1:50] were used as antigen to coat each well of 96 well
Nunc-immuno ™ plates overnight at 4 °C. Excess antigen buffer were removed and blocked with blocking
buffer for 2 hr at room temperature. Then the wells were washed with TBS-T (0.05% Tween-20 in PBS) thrice.
The anti-malaria and normal plasma were diluted to 1:100 in PBS and added to each well. Plates were
incubated overnight at 4 °C. After washing thrice, Horseradish Peroxidase-conjugated Rabbit anti-Human IgG
[1:2000] was added and incubated for 1 hr at room temperature. After washing with TBS-T thrice, 2,2’azino-di-
(3-ethylbenzthiaolin sulfonic acid) (ABTS) peroxidase substrate solution was added and incubated for another
20 min in the dark at room temperature. Once the time period was reached, the enzyme reaction was measured

by automated microplate reader at 405 nm.

3. Results
Microscopic examination of malaria infection was done by medical technologist at the Hospital for
Tropical Diseases, Faculty of Tropical Medicine, Mahidol University. Schizont parasitemia were observed in

thin blood sample films, whereas the presences of gametocytemia were evaluated by observing the stained thick
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blood sample films under light microscope. All blood samples (100%) had Plasmodium falciparum schizont
stage infected erythrocytes, but gametocyte infected erythrocytes were presented in only 50% of the samples.
Anti-malaria antibodies, naturally induced by malaria infection, were evaluated for the presence of

antibodies by two assays immunofluorescence assay (IFA) and enzyme-linked immunosorbent assay (ELISA).

Table 1. Percentage of plasma positive for Plasmodium falciparum schizont and gametocyte antibodies by

IFA and ELISA.
Assay Schizont Antibodies Gametocyte Antibodies
IFA 66 67
ELISA 79 84

Although all blood samples had schizont infected erythrocyte, but evaluation of naturally induced anti-
malaria schizont antibodies from 97 Plasmodium falciparum infected plasma by IFA showed that only 66% of
the plasma were positive for anti-schizont antibodies, Table 1. ELISA confirmed the presence of such
antibodies to 79% by using sonicated schizont antigens. Determination of ELISA cutoff point, 0.4, was based
on the mean optical densities (OD) of 20 normal plasma, X = 0.02, with the addition of 1 standard deviation
(SD), 0.02, at 68% confidence.

Anti-gametocyte antibody positive samples evaluated by IFA showed bright green fluorescence on the
gametocyte infected erythrocytes. Anti-gametocyte antibody by IFA showed 67% of the samples, Table 1,
whereas gametocytemia had only 50%. The presence of anti-gametocyte antibodies in the plasma showed 84%
positive by ELISA. Any sample with OD higher than 68% confidence value, X + 1SD, of the infected sera was

considered positive.

0.4

L
L]

T T T T
Norm1 Schizont Norm2 Gametocyte

Figure 1. Comparison of antibody to malaria antigens in normal plasma and malaria infected plasma
shown by ELISA. Antigens were prepared from schizont and gametocyte. Norm 1 and Norm 2 were
reacted with schizont or gametocyte antigens respectively. Data are shown in median (horizontal bars),

interquartile ranges (box plots), maximum and minimum (upper-lower lines).
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Antibodies against schizont antigens analyzed by ELISA, shown in Figure 1, indicated that the range of
anti-schizont antibody level was wide, and some were similar to those of normal plasma. The antibody level
range in normal plasma was narrow and the median is centered. Almost all plasma had high anti-gametocyte
antibodies than that of the normal plasma, Norm 2. Only a few plasma samples had a similar OD level to that of
the normal plasma. The range of anti-gametocyte antibodies was broad.

All 157 cell-free expressed gametocyte proteins were reacted with 5 pooled or combined anti-
gametocyte antibody positive plasma, having high OD levels. 13 gametocyte proteins with the highest OD
values, protein number 83, 90.2, 96, 128, 150.2, 154, 160, 162, 165, 167, 178, 184, and 185 which were
translated from gene codes PFO8 0077, PF13 0220, PF10_0365, PFL 1265c¢, PFI 1345¢, PF14_0672,
PF10_0365, PF10_0190, MAL7P1.35, PFO8 0017, PFI 1315¢c, PF13_ 0298, and PF11 0456, respectively, were
selected to react with the selected 6 anti-malaria plasma. The SD of normal plasma OD against each cell-free
expressed protein was nearly half the OD of the mean normal plasma. These positive reactions were very weak
and not convincingly positive. Plasma numbers 74 and 35 had reaction with all the selected gametocyte
expressed protein. These two infected plasma were negative for anti-schizont antibodies by IFA. Protein 162,
167, 178, 184, and 185 also had weak reactivity with plasma number 77 and 94. Only 4 proteins, 128, 160, 184,
and 185, had high reactivity of OD higher than mean of normal plasma with the addition of 2 S.D.

All four infected plasma were positive for anti-schizont and anti-gametocyte antibodies by ELISA, but
anti-malaria serum number 74, 35, and 94 were negative for anti-schizont antibodies by IFA. Plasma number 91
is also negative for anti-schizont antibodies by IFA but produced no reaction. Anti-gametocyte antibody present

in the plasma does not always react with the gametocyte proteins.
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Figure 2. Difference in optical densities of anti-malaria antibodies of the 6 plasma (1 = no. 64, 2 = no. 77,
3 =no. 74, 4 = no. 35, 5 = no. 94, 6 = no. 91) with sonicated gametocyte proteins (@), sonicated schizont
proteins (M), protein 83 (A), protein 90.2 (X), protein 96 (*<), protein 128 (®), protein150.2 (), protein
154 (=), protein 160 (=), protein 162 (®), protein 165 (M), protein 167 (A), protein178 (<), protein 184
(), and protein 185(®). All OD values were subtracted by mean OD of normal plasma reacting with the

corresponding protein tested and 1 SD.

Difference in OD of the reaction of anti-malaria antibodies with sonicated schizont proteins, sonicated
gametocyte protein, and expressed gametocytes, Figure 2, showed that the OD of the reaction with gametocyte
sonicated protein is higher than the OD reaction with selected expressed gametocyte proteins by 4 folds. Plasma
number 4 was the only plasma having OD reaction to expressed gametocyte proteins higher than the OD

reaction to expressed gametocyte proteins.
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4. Conclusion

This study focuses on naturally induced antibodies during Plasmodium falciparum infection.
Examination of anti-malaria antibodies to schizont antigens and gametocyte antigens was done by two assays,
IFA and ELISA. Percentages positive for anti-schizont antibodies were slightly lower than parasitemia but that
of anti-gametocytemia were higher. This suggests that gametocyte detection by light microscopy, the gold
standard should not be used for gametocytemia. Some other molecular means of detection may be the solution.

Comparison of anti-schizont and anti-gametocyte antibody presence showed that P. falciparum infection
produced higher levels of anti-gametocyte antibodies even though the gametocyte density is greatly lower than
schizont density. The production of antibodies does not depend on the density of the parasite. Classification of
the anti-malaria plasma revealed that most of the plasma were positive for both anti-schizont and anti-
gametocyte. Cell-free expressed gametocyte proteins showed little reaction with the selected anti-malaria
plasma, thus indicating that these proteins possess little characteristics as a prominent antigen. Two plasma had
weak reactions with all the selected proteins. Some proteins reacted with 4 plasma that were of different
classification.

The selected proteins slightly induced antibody , however, the antigen producing high reaction to with
the gametocyte antigen is still present and remains anonymous. The OD of the infected plasma to sonicated
gametocyte protein is 4 times higher than that to the gametocyte proteins. Certain gametocyte surface antigens
such as Pfs230 and Pfs48/45 have been found to induce antibody production (Sutherland, 2009); however,
further research to pin point the protein with natural antibody production properties should be carried out.

The success of this find will contribute to the development of new and possible transmission blocking vaccine.
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ABSTRACT

This reserch studied the coating of hydrophobic membrane PVDF with chitosan which was the high
hydrophilicity substance for protection against wetting by oils from fruit juice in osmotic distillation process.
FTIR and SEM results indicated that chitosan was well coated on PVDF membrane surface. Coating of
membrane with chitosan resulted in membrane with higher flux. The protection against wetting of the
membranes was tested by oil solution (limonene 2 %v) for 5 hr. The results indicated that the coated mambrane
was succesful in protecting the membrane against wetting-out and maintaining the permeant flux along the test.

An uncoated membrane was tremendously wetting-out which was shown by the existence of CaCl, in the
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retentate solution and the decreasing of the permeant flux. The permeate flux of the uncoated mambrane was
decreased by 29.27% after 5 hr of OD operation of limonene oil. In testing of flavor (ethyl acetate and ethyl
hexanoate) loss during OD, the results indicated that the chitosan coating on the membrane provided the

decreasing of of flavor loss.
KEYWORDS: Osmotic disstillation, Membrane coating, Wetting
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ABSTRACT

The aim of this research was to study the performance of two-phase Anaerobic treatment in treating
wastewater from ethanol distillery process, using 1.7 L-CSTR acidification tank connected with 10 L-UASB
tank in series. The retention time of acidification tank and UASB tank was 12 hours and 2.8 d, respectively,
using 0.5 m/hr upflow velocity and MLSS concentration 66,354 mg/l. Organic loading rates were 3.8, 7.0, 10.0
and 11.7 kgCOD/m3-d. Real wastewater were diluted in tap water to obtain the COD concentration of 12532,
23453, 33653, and 39015 mg/l. While the flowrate was kept constant at 3.5 1/d throughout all experiments.

From the experiment, at organic loading rate of 3.8 — 10.0 kg COD/m3-d, the soluble COD removal
efficiencies of the acidification tank were 12.0 —21.8%. The soluble COD removal efficiencies were 57.8 £ 0.3
%. The effluent VFA were 515 — 1866 mg/l (as CH,COOH). Methane yield were approximate 0.24 - 0.31 /g
COD removed. At organic loading rate of 11.7 kgCOD/m3-d, the soluble COD removal efficiency of the
acidification tank was 21.7%. The soluble COD removal efficiency was 39.1%. The effluent VFA was 2575
mg/l (as CH,COOH). Methane yield was approximate 0.22 1/g COD removed

In conclusion, two-phase Anaerobic treatment treating wastewater from ethanol distillery process had
limitation VFA accumulation and washing out of granules when the organic loading rate was too high i.e. the
system would work efficiently to reach the organic loading rate of 10.0 kgCOD/mS-d. The organic loading rate
of 10.0 kgCOD/mS-d was the highest operating value without VFA accumulation effect. After that the system

efficiency tended to decrease when the organic loading rate increased.
KEYWORDS : Anaerobic digestion; Acidification tank; UASB; Acidogenesis; Methanogenesis
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m3lSulysgaanifvevihvesteurudansilansiu PES
Y & a a
a8 ALO, teaamstnar1iag
HYDROPHILIC MODIFICATION OF PES ULTRAFILTRATION

MEMBRANE FOR FOULING REDUCTION

a ¢

uum myasan
a a = a J a [y = Y =
MAIBIAINTSMAT AU IAINIINAANS NHINNTNATUIABWIZIOMNAITUYS

E-mail : pinnapa_harnna@hotmail.com

U v
UNNAED
ay Aao s A A v 09/ A ' Y
Tl Inglszasdiieiiugaauinyeuive ubeLry Polyethersulfone (PES) A28 ALO,

A a a A ] A ] 9 = ad A A o’l 9 ad A
iveaamatnanAsveboury wouny Idgniag en Taedsmanfasumlauazimuanuseiitdie 2 35ae

ad o 09/’ =) d’ ' A d‘ = a d’ '
1) 3Heru ALO, 7 PES Tuduneumsiassugeunulagismsnasumauas 2) mandouiibeuny PES

' 4 oA A CZN :’ o ast A v :’

@18 ALO, Wam3InaaenuI Beuruiunaauifrewim 2 33 dmvand anwsewi uay
anwannsnlumsflestumsifarndweudourdugeningouru PES nazmsminanududuves ALO,
3 | P v :‘ [ a a A aa AR
nazdawa ldaldndg anurei nazanwannsalumsilesdumanavndaveudeurduiannuyy

1A Y 4 oA A v 3’ as a A a oo ' A v g}
WAty Beuduimuguauiaveuthd It mandeurufarndavesTisdudind ualinmdndi

. o e A4 A wa S Y an
vazansarsazate TUsAuMNINBoIHUNIN LA M TUIATLIAIBITATHE
o o wAa : am o ad A a o a o
MAALY : pauantiayei, Inaamesda lnlu, Ismsulaswvla, egiun, danslamsdu,

ABSTRACT

This research was purposed to improve hydrophilicity of polyethersulfone (PES) membrane with
alumina (AL0,) for reducing membrane fouling. The membranes were prepared by phase inversion method
and increased hydrophilicity by 2 methods; 1) mixing of Al,O, with PES in the step of preparing membrane by
phase inversion and 2) coating of PES membrane with Al,O,. It was found that fluxes, hydrophilicity and
antifouling properties of membranes improved hydrophilicity by both methods were higher than pure PES
membrane. An increase of Al,O, concentration resulted in increasing of fluxes, hydrophilicity and antifouling
properties of membrane. Increased hydrophilicity of membrane by coating method resulted in membrane with
lower protein fouling but lower water and protein fluxes than membrane increased hydrophilicity by mixing

methods.

KEYWORDS : Hydrophilicity, Polyethersulfone (PES), Phase inversion method, alumina (ALO,),
Ultrafiltration
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1. unin
o a o . & A "o 7 £ A

NIZVIUMTOaAT W aAIFU (Ultrafiltration, UF) 1Hunszuiumswounuduniznilszmnuien
a o o @ g) ] a o 4 4 4
deminnlFlunszuaumsihiminde nszurumsuenlugaamnisue 111 Wy waasuaTuY 195097
I Y J o w A @ a v A a @ @
Wudu uallymdrnginulunszuiumsdansilamsdu Ae mamanouaasduTnal lsadu
(Concentration Polarization, CP) 1M 5:nan1789 (Fouling) 401940A119INN159A% (adsorption)

o o ' o o o
MITIWANTUNGUUBIOUNIANTONTYAAUFNTY (pore plugging) VBIAIYNAZABHIOBYNANINE 1Y
a Y A ' ' PR o o ' A o Aa 0o q VY o
JnguraziIviigouny danalimnansanatededeiiodvazauiums uazilideuinnudzeia
A 1 1 1 yd' =t 9 osz’ o qgj a a K g A o w d'il Y
wouruey dawalviennulioigms lrnuduas auiumsaanmanannaaiuddiiyndedliany
auly Famadenlumsaamanarniaamnsaildlag msdenanzmsimauimnzay M
Y 1 [ Y 1

puantavehveubounu Taemsanasanauive IhmToMsUsuan M NGoIHY

Guiping HazAaz (2008 : 7080-7086) HAMIBOLIKY Polyethersulfone (PES) H1azIuHUHEY PES/TIO,

a A a 4

aeIsmsulasumla ssazars Tndwesszneudis PES 15 %wt. az TiO, (0, 0.3, 0.5, 0.7 %wt.)

v Y 1
HaN1INAARINLI MatiulTum TiO, ﬁﬂﬁhﬂ!ﬁﬂﬁﬁl%ﬂﬂﬁ? uazﬂamc?ﬁmnmﬂmnmmawam%uwu

3 4
A

INuT tazieury PES/TIO, ifinnundudu Tio, 0.5 %wt. Hgaauiialumstlestumsifarngannnd
A v 9 A A A Ao ' o q v 9 A
NANUTNIUDY 1199 INEBIHY PES N1 TiO, 119131 0.5 %wt. 921119 15935 195U N uva ek

d! 1 Y wa [ a a
anad Fedawa ldpuamiamstlestumanannaanas

Yan, Li, Xiang (2005 : 7701-7706) las1m35ia3 sueeunu Iag3smswasula (phase inversion

a : g §
method)310 poly(vinylidene fluoride) (PVDF) 19 wt.% WAUBUNIADAUUT (ALO,) 0-4 wt.% Fudluasng
E '

AaueruiiAe U (hydrophilic) WaM3Ive WU MauTNa ALO, li'lddawansznuaeaanungu
F

M3HNAY 118 Molecular Weight Cut-off (MWCO) Yotauny 1savzsi113a1 contact angle anad (¥ouii

& A A o A oAy oy ' A A Y 9
UINUU) LiJ?JmEJ‘]Jﬂ‘lJLfJ’s)uwuﬂhhlllﬂme AlLO Iﬂﬂﬂ’] contact angle %gll‘ﬂ]@nqﬂ NANUUNVUUDY A1203
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o S ' o do A =
1N 2 %wt Fedana i ldndiliniganga

4 1 '
Ao = va A oA

mAteiiliaglszasamefnyuaznlsouionuaiAawouruingnn PES Aae35mIulaou
1 1 Y
wlaTasAnemsiSulgsnuauiaiseurudrsms 1dasanauiliguauiaveuiine ALO, nfSouisuiy

as A a ) d' ] 2 d' a a d’ ]
ATNMIAADUNINUUYDLUNY PES 9138 AIZO3 weaamstnan1nasveubaLNY PES

2.35Msnaaeg

2.1 M31Adl

Polyethersulfone (PES) NNUTEN Udel zju A-100, Alumina (AL,0,) < 10 micron YDIUTHN Aldrich,
Dimethylacetamide (DMAC), Density = 0.942 g/cm3 Y04UTHN Fluka, Polyvinylpyrrolidone (PVP) €1Wﬁﬂ
Tuiana 100 kDa UTHN Merck, Polyethylene glycol (PEG) ﬁ‘mﬁﬂimaqa 4,15, 35, 100 1@z 400 kDa g

115AU Bovine serum albumin (BSA) 91nU5HN Fluka
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oA
2.2 MIATLEDUNY
2.2.1 35Mawan PES/ ALO,
w3eudsazate Tndwes Inet1 PES nauiy ALO, aza1elu DMAC 151105 30 ml mwdadau
TuA1519 1 (Yan, Li 182 Xiang, 2005; Yang ttazaaiz,2007) nauaisazate Inames ngamgiives 25°C)
<3 o { « Y 2 4 o & 0
flunan s $Tue wasazaeihuilooadu udaiiaBie i Wesaars luifliunar 3 §3Tue vimiuih
¢ a ¢ ' Y o s (o P
MIMANTITAZAENOTNOTAIVUIAUNTZINYIA 11.8 em x 17 em AeHiamraifituanumun 139 200
Y 1A f 9 f ' 7 o A ' ' ) A o ¥y A
pum HAITUBOLAUNT DULHUATTINALTUB 19111 RO Ui m3guluarausaiilanat 2 win miniudeibe
' ' J oA I o A oA A P 1 3 A '
urinluslnd RO 8reiaeuilumat 48 2 Tua BeuruwIon ITinuMuegh 110-120 pm NVGBIAY

d & A o wa
°lumﬂaumam'lﬂmﬁammﬁum

U a d o o A v A A asy
M1 muﬂiznaumﬁazmﬂiwmuaimmmﬂmmu PES/A1203 ﬂ!ﬂiﬂuiﬂﬂ?ﬁﬂﬁu

PES (%wt) ALO, (%wt) PVP (%wt) DMAC (%wt)
18 0 2 80
18 2 2 78
18 4 2 76
18 6 2 74

ad A a d‘ v
2.2.2 IEMNAOURALDUNY
4 [ g I @ a a
Tumsiaden ALO, vuwdeuny PES uvzldarsazatelalaanuiludadald AL0, Aafanih
1 Y ) '
Wounu TagliITmMsaetl inseudouny PES medsmynlasunla Tasldnnududuues PES 15 %wt., PVP
Ea v
2%wt. 118% DMAC 83 %wt. @oaniumsenasazatslalasunanududy 0.2 %wry lunsaszgan
[WUTU 2 %vol 15 ALO, /51191 0, 0.0198, 0.0408 1Az 0.0628 g luarsazatslaTaanu (Wsuanminy
Sinmwes ALO, NeglubeuriuiinionlagdBmswaud 0,2, 4 uaz 6%wt aua1au) nauasazateliid
v v v
iy mivhasazaionau ALO, wdeuRNboukudemsleumsazarerigousiuTay1d vacuum
3 ' o A oA A A A I
pump et 15wl aeuniubeuduifuMsasRIAI8 ALO, Tifoungumngil 60 °C a3
o ° a o ) 4 o
#2134 915 neutralize dreasazars Indonlaason leddudu 1 M Wunar 1 $91ua e ld
~ & y A .y J g & o A 1 Ayw wa
arsazane lalagnuiianimiunar Sredeurudieinau amivingourun 1d linaaeuauainia

2.3 MsnagoURMaNAEoNNY

v
o

1Y) d o
2.3.1 msavlanasiin
o d' ] d' a FA a ea/’ [ a o 7 a :) %
Wigonruinaa1d laaasluganmisnaaesdansilamssuainwilsznoy 1 i ludetlon
A a a 4 o s o o ~
151105 2 803 AR 1a115UNa2 1 185031 lavesanstlon 0.877 L/min tazAuaY 2 bar 0
a ° v o a v (2 @ o o o

gaungil 25 °C  Jadasims naveuweiion (Taeialsuasaiar) nn 5 min Tufinwa aunsznaldndnd

OO NG
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2.3.2 ¥1A1 Molecular Weight Cut-off (MWCO)
A ° ' ' v 7
wssumsazatenozinnldmageunial MWCO awgilons19noauil Phenomenex GPC-
' 4 2 '
4000 Tao 1% Polyethylene glycol (PEG) NiitiwiinTuiana 4, 15 uag 35 kDa azaeluii1 DI innududu
VYDIUADLAT 0.5 %w/v LAZYUIA 100 LAz 400 kDa AANUTUTUAL 0.25 Y%w/v (ANMTUTUVEY PEG
51 2 %w/v) M3 MWCO veadeuruasonld lastlouaisazate PEG miugousnunussylui
v ¥
msnaaesnanmilsznoy 1 Taeflounuuiundudetlounssmumniazimeiiion iloaruguanududy
o Yy A Y A oo o o 24 o 1 o ¢ A
Tudfloul¥iaei (Tasldannzminaasudernuiuminaassiavdndiin seaunsenamnandnsi
S o a Ay v Y 9 y A a9 '
nudIegasazate mediteni 1 llanudutuves PEG Taely 1nTee HPLC 810 Water 2414 @onu
ADEUY] Phenomenex GPC-4000 1AM udui Iaandiuiamnsindu aweaunsi (1) 381 MWCO

<3| ' =~ v o Y a
Lﬂ‘l!ﬂ1%1&1@111!@f]ﬁ‘l/lﬁnﬂiﬂﬂﬂﬂullmﬂu 90 %

Cp
R=(@1-—)x100 ¢}
Cr
A U v o A Yy 9 9 a A Yy 9 9 =
R A9 ATNITNNNU Cp A9 ANUUVNVUATUINDULIDN LIS Crﬂﬂ ANUUVNVUATUIINUINN
E ?
<]
4 r 3 jl_
3
Y v =3
; ; ;I‘_; I 5___.;-#"” ?
_ 2

— 10

[l (44 v
mwilszneu 1 yamsnaassdannilamstu (1) wsesmiums 2) datleu (3) ifu @) wIeaTadnn
(v [y 4 d v
m3lwa (5) tadannuau (6) Tugatioununuy radial flow (7) 11AINIVANLIIAY (8) Vo

SN (9) NN (10) HuNaeN

2.3.3 Scanning Electron Microscope (SEM)
a 7w Y] A LA A vy A Ay '
Anszianvuz Inseadunemenmvesdounuiinion ladlenTod SEM 8¥o LEO JU1455VP
2.3.4 MyTaMyNFUAa YA (Contact angle)
¥ Fa ' v
WieuAuIAI AR U NYMZYUFURARURIAI8IAT04 contact angle measurement 810 Kruss
31 DSA 10 MK 2
2.3.5 minaaeunIag
= = . a o A '
w3sNaIaza1s11sau BSA 1 g/L Tua1sazate phosphate buffer saline Aaddigouy luga
msnaasamnilszneu 1 ouamsazareTsauuuuiundu (Jasldan1nznminaasufernuiumsnaasa
o v 2o & S o ~ a A ~
Javldndin) dunar 150 min Hudreeadumedenuazsmumn lamszianududuveslilsaulay

M3IAAINTAANAUIAIAILIAGD Spectrophotometer 810 Hitachi Tuiaa U-3000 1na1me1nay 280 nm
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MNTANLYBLUNUAIYUT DI ﬂﬁﬂ133ﬂ151’1ﬂa't‘)\u@fJ’Jﬂﬂﬁﬂ’]’lgﬂ1iﬂﬂa@\ijﬂwaﬂcﬁu1 Tﬂﬁlﬁ@umim‘u]linu

Y F Y 1
nsudetloudlslsunsiéie 4 L uazdlounuviundudeilon 30 min mmiuiandndimaedrabony

d
3. Wﬁﬂ1§‘ﬂﬂﬁi’)ﬂ!!ﬁ$ﬂ]53“’ﬂ"ﬁm
3.1 Wlanain

v o A 4 A e oo A4 A & o
Wdndihveaudounu PES inay ALO, NAwldndgeun wodTuna ALO, iy dsnwilszaow 2
| ot v 3’ =2 o Y o wan 1 3‘ = v o;/ £
Wuasiligueanifreinei 19 PES lgaauiia lusewi Tnuauiasewimniy

a

1193910 ALO,

Y v

ASERFINTURNUY (Yan, Li 1182 Xiang, 2005 : 7701-7706 ; Li Uazane,2009 : 4725-4732)

) @

1 9 ' v
dmsVITmsndeuRIbenNu PES #18 ALO, Tuaisazatela Taanuiin eur PES (Sudu fi

P P
o Jd o 1
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wo1wee ALO, uandndiwesbouduindeudndulimanaslonnududuves ALO, INNTUD

A a a ' S a ] a 1 v K Y] 2
6 %wt 'f]'li]lu@\?fl]']ﬂﬂﬁu'lﬂ! A1203 iﬂﬂﬂg‘ﬂu"]ﬂlN'J“Hu'n’iu'llﬂullﬂﬁﬁwﬁtlﬁu']uw5W'lullﬂﬂ']ﬂ"llu

A =} =t as v A A 1 am a 4 Y
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YU 1f|ﬂwmm@lmmumimammaqwu %QﬁNﬁ]Tﬂ’J‘ﬁﬂﬁWﬁiJ“lNhlll11‘111!‘1/\]ﬂil"'U@\iﬁTivlﬂﬂﬂﬂu"D'uW’JsU’t‘N

A 1o v o Y o
Lﬂauwum“lwmmu“lﬂummw ﬂ\?ﬂ1‘Wﬂ§$ﬂﬂU 3

350 -
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300 S
5 i
“‘E' 250 —A— WU
d 2007 —a— LAfauin
>°‘-
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A3 B N
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0 T T T T T T 1
0 1 2 3 4 5 6 7
A uzinziu Al,O3 (Y%owt)

o dy A 1A AA o v v
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3.2 A1 Molecular Weight Cut-Off (MWCO)

= 3 = A 1 4 as a A T oAa 1
NIUNTN ALO TudupeoumsmssugounualedIsmsilasula wunteuruni AlZO3 Wauoy

273

0,2, 4 18% 6 %wt A1 MWCO W 1.7, 11.6, 11.5, 11.3 kDa aud e uaaaldisfiudinsiy ALO,

235



mslszimmsszaumanrImedess gy Unsdne 2552 TuN 14 Fanaw 2552

T 19 Mwco nlasunlas iiesnnTassadegnguvoadouniulifimsulaounlas dsnmilsznen
3(a-d) Fara lAaeAndenUIUITEVE Yan, Li 8¢ Xiang, 2005 : 7701-7706
Aas A a d' ] Y d‘ VoA o Y
nsaiIsmMade uRNToLRUAIE ALO, Tudisazate laTasu weuruihun 14l MWCO 90 kDa
wasnndeuRubouHuA e ALO, wandisazatelaTaanu Anaundudu 0, 2, 4 1az 6 %wt nuh
1 = <3 o w 4 o a A =
A1 MWCO HuunTduanauilu 50, 18, 13 uaz 5 kDa mud W ilesvinduriinden ALO, inaw

9

[ d?l [ < Y1 A o A A v ad
PUWUULNTY AN nlsenou 3e uag 3f ilzmuhlﬂ’nmammimaa‘u A1203 72 %wt. ¥ulau Al O,

2
a A A A o o a ' o o &
UANUHUT 40 pm LAZINININITIAADUN 6%wt. “HquJ A1203 UANUHUT 80 um LW]%WﬂWﬁ‘U@QVIaﬂ%uWGﬁQ
v Ed [ ' v 2 1
iudulugrumsniiiuanududuues ALO, luvaizl MWCO Tmanat uaasiimanureiiveude

] ] a 1 v 3‘
uwum%nwamﬂamwmmgq

Signal A = SE1 Date 20 Mar 2009
Photo No. = 2707 Time 20:18:25

mixed 16 %wt.

‘}Tt '.1.1. \ .. L

L r s J . . * —— g 8 !
10pm Mag= 800X Signal A= SE1  Date -20 Mar 2008 Signal 4= SE1_ Date :20 Mar 2008
— B 1000k wo= 13 mm Phota Mo, = 2796 Time :20:10:44 Phato Mo, = 2796 Time 20:06:41

- — —

coé’téd‘ 2 %Wt} " coated 4 Y%wt,

Signal A = SE1 Date 20 Mar Sigral & = SE1 Date
Phota

Mags 300 2009 Mag e 00 20 Mar 2008
El = 10,00 KV WO = 11 e No.= 2808 Time 213437 H EHT = 10,00 kv WD= 12 mm Photo No. = 2806 Time 213949

mnilsznew 3 SnuarmwdavnsveudounuinsennmsHan ALO, luduneumsinsambouny
[ % d' | d' = ac A a v
(a-d), anBzMNAAYVe uBaNRUTINSENaEIEMIINARURIA I ALO, lumsaza

Ialaasy (e-f)
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3.3 A1 Contact Angle
A oA o ~ & ' ] SR & = =
stlBauAUNNTY ALO, TUTUABUMIINTBNTBIHY NLTIAT contact angle HAnanalon/Touneoy
1Y 4 oAy 4 A 22 o '
Aok lildway ALO, uaziiiomuaududuves ALO, NBei11HA1 contact angle anaa
& o ] dyl 4 oA : g . .
(mmilszne 4) FuilumstadibeuruiinnuyeuiInTu (Yan, Li 1ag Xiang, 2005 : 7701-7706;
Yang LagAMe, 2007 : 231 — 238)
A A A ' ) a [ 1 =3I Y1
mandsuANBeNHY PES dwmsazans lalasuiissediufen Tae lunaw ALO, Ndewalvim
1 v k4 '
contact angle anaq (nisznew 4) ilesnin lalasuiuasitiguanifse i uazilodu ALO,
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ABSTRACT
The objectives of this study is to introduce and develop a tool to support a decision making process in
the area of technological change. Server selection is an implementation case. Since, Server is obviously

impacted from the change of technology. The production life cycle has been shortening down in each of every
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generation of technology. Many businesses have been keeping up by replacing them with newer model and
newer technology from time to time. However, this is a very troublesome for executives or buyers due to
limitation of users knowledge. As a result, making a new decision for products under new technology would
effect to uncertainty of an outcome. This study helps making a decision which can be implemented with
Analytic Hierarchy Process and Fuzzy number that call Fuzzy-AHP under the change of technology factors.
Eight factors are number of client, speed, stability, quality, design, period of time, warranty and price. The data
were collected from an expert group who involve in a process of making a decision to choose computer servers.
A result indicates that Fuzzy-AHP can help buyers and executives make selection of servers under ambiguous

circumstances.

KEYWORDS : Change of the technology, Decision making support system, Analytic hierarchy process,

Fuzzy number, Server
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ABSTRACT

The research in information technology has purposed to development the automated digital library
system of Research Library of The National Research Council of Thailand. We tried to collect and provide the
automated digital media service of The National Research Council of Thailand by using Greenstone software
suite in development processes.

The result from this study is to gain the digital automation library system of Research Library of The
National Research Council of Thailand that can provide the service for researchers, students and general users.
It can be convenient and more rapidly searched for digital contents that consist of information resources in

e-journals, research and thesis bibliography and multimedia that consist of images, audio and video.

KEYWORDS: Digital library, Library system
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ABSTRACT

The purpose of this study is to control and manage software project by using capability maturity model.
Researcher has provided suggestions, steps and means of using the Capability Maturity Model (CMM) so that
people can produce software or execute software Project more efficiently and well recognized internationally.
This study also includes inspecting factors that cause problems and barrier when following CMM rule by using
research paper and interviewing executives of Thai Software Companies that have passed CMMI evaluation in
level 3 and then analyzing and bringing the results to the focus group meeting to conclude and find means and
practical ways for software project execution. The steps of controlling and managing software project by using
CMM are as the follows

1. Preparing and analyzing procedures of software project execution to meet CMM standard for
improving procedure of software project execution according to CMM.

2. Dealing with problems solving when starting the CMM.

The research results revealed that supporting from the executives is the most important thing to help

software project management successfully

KEYWORDS: Capability maturity model, Software project management,
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ABSTRACT

The purpose of this research is to study the standard of security certificated and propose guidelines for
development of the standards of information security professionals in public sector
organizations. The questionnaires which based on applying the International Standard such as the standard of
information security experts of the U.S. Department of Defense (DoD), ISO/IEC 17799/27001, and european
certification of informatics professionals (EUCIP), and information technology (IT) security essential body of
knowledge (EBK) 2008 are used.

For comparing 2 capability criterions of information security for the manpower of public sector
organizations will be formulated and focus group will be used to determine the qualification of information
security personals.

The result of this research can be used to identify the performance for IT security personnel in Thai
public sector and can be applied to determine the information security personals qualification of the private

organizations.
KEYWORDS : Information security, Security certification, ISO 27001
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Data Security / / /
Digital Forensics / / /
Enterprise Continuity / /
Incident Management / /
IT Security Training and Awareness / / /
IT Systems Operations and Maintenance / / /
Network and Telecommunications Security / / /
Personnel Security / / /
Physical and Environmental Security / / /
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Security Risk Management / /
Strategic Security Management / /
System and Application Security / /
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® [ncident Management

® [T Security Training and Awareness

® Physical and Environmental Security

® Regulatory and Standards Compliance

waziimdAnluaasgIud 1 sedui 2 saft

® |T Security Training and Awareness

® Physical and Environmental Security

® Regulatory and Standards Compliance

® Strategic Security Management
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ABSTRACT

The study carried out measurement of particulate matter in Bangkok ambient air by nano-particle
sampler, which can collect size-selected particulate matter, namely less than 0.1 [lm (less than 100 nm or
nanoparticles) , 0.1-1 [lm, 1-2.5 plm, 2.5-10 llm and >10 Wm. The sampler cutoff flow rate was 40 1/m.

The samplings were carried out every 6 days for 2 months at each station for the total period of 6 months during
November 2008 until May 2009. The sampling were taken at 3 locations: roadside area at Pollution Control
Department’s Dindaeng air quality monitoring station (PCD AQ station) and background area at 2 stations;
namely Bansomdet Chaopraya Rajabhat University PCD AQ station and Chulalongkorn University.

PM

The results at Bangkok roadside area showed concentrations of PM PM, and PM , were

0.1° 1.0°

8.96, 37.84, 54.88 and 81.49 micrograms per cubic metre, respectively. Background concentrations of PM |,

PM ., PM, and PM  at Bansomdet Chaopraya Rajabhat University were 7.13, 28.21, 45.70 and 71.30

1.0°
microgram per cubic metre, and at Chulalongkorn University were 3.31, 13.68, 20.32 and 29.67 microgram per

cubic metre, respectively. The proportions of PM PM PM and PM | to the total PM,  mass

10-2.5° 2.5-1.0° 1.0-0.1

averaged for 3 stations were 33.35, 22.62, 33.31 and 10.72 percent, respectively. The average PM , /PM
ratios of roadside area and background area were 0.67 and 0.66, respectively. It can be concluded that fine
particles is the important air pollutant and need to be properly control to protect human health and the

environment.
KEYWORDS : Size-Selected particulate matter, Nano-particle sampler, Bangkok
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ABSTRACT

This study presents the development of information security framework in wireless local area networks for
small and medium sized enterprises according to ISO/IEC 27001. A case study is a coffee shop business
providing wireless local area networks for customers.

The purpose of this paper is to determine the current condition of information security framework for
wireless local area networks in small and medium sized enterprises, and creates the framework under ISO/IEC
27001 international standard. Data were collected by survey interview and data collection such as ISO
17799/27001 International standard system, study researches. The Framework of wireless network system
security will be applied from OSI Model and Defense Information System Agency for the Department of
Defense (DISA for the DOD) and United State Department of Homeland Security (DHS).

The information security framework for wireless local area networks that has been developed can be used

in Thai SMEs and other Organizations.

KEYWORDS : Information security, Wireless local area networks, Small and medium sized enterprises
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ABSTRACT

This paper presents the effects of lateral displacement patterns on seismic capacity of building by
using Cyclic Pushover Analysis. A 14-stories reinforced concrete building was selected in this study.
The building was modeled as slab-column frame located in Bangkok area, and it has not been designed
for earthquake effect. Various types of lateral load patterns were employed for cyclic pushover analysis.

The results were compared with those of Modal Pushover Analysis. It was found that the seismic
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damages of structure computed by Cyclic Pushover Analysis were greater than those of Modal Pushover

Analysis. However, the lateral displacement patterns have affected on the seismic capacity of building
KEYWORDS : Cyclic pushover analysis, Modal pushover analysis, Seismic capacity
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ABSTRACT

In lending sector, there’s no tracking mechanism for real estate project. After banks approved loans, they
never follow up the project progress which can cause Non-Performing Loan. However, this study will resolve
the risk by creating the intelligent tracking system for real estate only.

This tracking system will start after loan has been approved by collecting the project progress
information to database on 3-months basis. Then, compare this data to the sale volume in order to track their

liquidity, prevent Non-Performing Loan and importantly be used in future loan approval process. Moreover,
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this intelligent system can be used as a predictable device as well. Therefore, it will be easier to track customers

after using this system.
KEYWORDS : Data warehouse, Business intelligence, Non-performing loan
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