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Abstract

Membrane process is one of the advanced wastewater technologies, which provides high water
quality, water quantities with short operation period, and removes contaminated effluent organic
matter. This process is significantly useful to improve water quality for water reuse process. This
research studied the removal efficiency of effluent organic matter (Efom) using cross flow nanofiltration
membrane (HLA04OFN, GE water and process technology). Wastewater effluents, collected from
wastewater treatment plants in Ubon Ratchathani University, were pretreated with ion exchange resin
and sequentially filtered through 10, 5 and 1 um cartridge filters. The organic matter from pretreated
water was subsequently separated by reverse osmosis. Experimental results revealed that increased
Efom concentration caused an increase in solution flux decline, possibly due to organic matter
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accumulation on membrane surface, thus increasing organic matter removal. Increase pH solution

resulted in decreasing permeate flux, while nanofiltration membrane could remove relatively high

effluent organic matter about 94-98%.

Keywords : Nanofiltration; Effluent Organic Matter; Solution Flux Decline
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Abstract

This research aims to study the using basalt rock fragments to develop as interlocking block
product. The mixture ratios of Portland cement typel: basalt rock fragments are 1:6,1:6.5,1:7, 1:
7.5and 1:8 by weight and water per cement ratio was 0.6 by weight. The interlocking block samples
are cast in 10 x 20 x 10 centimeter of dimension with manual compression molding machine. The
interlocking block samples were tested in accordance with TCPS 602-2547 standard which subjected for
the interlocking block. The results show that the weight, compressive strength, and thermal
conductivity of interlocking blocks with high quantity of basalt rock fragments are lower than
interlocking blocks with low quantity of basalt rock fragments while that the water absorption of

interlocking blocks with high quantity of basalt rock fragments are higher. From this research the
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medium and small enterprises could choose the proper ration for the interlocking block production

mixing basalt rock fragments as per requirement.

Keywords : Basalt rock fragments; Interlocking block; TCPS 602-2547; Compressive strength
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Abstract

Contacting of some microorganisms contaminated on the surface could cause illness to human
and lead to the use of antibiotic drugs. Misusing of antibiotics can cause of drug resistant bacteria which
needs more antibiotic dosage or new drugs and lead to ineffective treatment and extra costs. Health
Systems Research Institute indicated that a top-infecting microorganism is E.Coli, which is a gram-
negative organism. Most infections are Gram-negative bacteria, which often cause gastrointestinal illness.
urinary tract and gall bladder. In order to reduce the incidence of infection on exposed microorganisms,
this study had devised a method for treating microorganisms on the surface with photocatalytic
oxidation using titanium dioxide (TiO,) doped with copper and embed in low density polyethylene
(TiO,/LDPE)

Generally, surface microbial therapy is photolysis process. In contrast, photocatalytic oxidation is
usually applied in pollutants degradation. In previous work, TiO,/LDPE films were used to treat gaseous
toluene, color and organic compounds in water effectively.

In this study, TiO, doped with 3% copper oxide were embedded on LDPE film and employed as
the photocatalyst. UV light and visible light were used and compared the effectiveness of photocalytic
activity to inhibit the growth of E.Coli in test tubes. The results showed that microorganisms were
beginning to die and decreased with time of exposure at 120 minutes and 220 minutes, under UV and
visible light irradiation, respectively. Photocatalysis reaction under UV light decreased 78% and 40%
under LED light. The results indicate the possibility of applying TiO,/LDPE + Cu3% film to the contact
surface such as bedside panel or working table in the hospital/clinic to reduce the incident of bacterial
contamination and drug resistant bacteria.

Keywords : Antimicrobial surface; Photocatalytic Oxidation; £.Coli; LED; UV
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Abstract

This research aims to determine the biogas production from thinner wastewater, containing the
chemical oxygen demand (COD) 48,000 mg/L and total volatile solids (TVS) of 27,160 mg/L, by using
high rate anaerobic digestion. Completely Stirred Tank Reactor (CSTR) with size 6 L was used to run the
experiment for the organic loading rate (OLR) at 2.4, 4.0 and 5.6 keCOD/m3.day, which were controlled
by the hydraulic retention times (HRT) at 20, 12 and 8.6 days, respectively. Under the experimental
conditions operated at room temperature, pH balance of wastewater was adjusted before pushing to
the system which the numbers of sludge in the system were 18,000 mg/L at the initial state.

According to the research results, the system could produce the maximum methane yield (88 L
at STP/kg of COD degraded that is 162 L at STP/kg of TVS degraded) with the organic loading rate (OLR)
at 2.4 kgCOD/m3.day (at flow rate 0.3 L/day and hydraulic retention time 20 days). The efficiency of
COD removal was 54.12% and 51.29% respectively. In this case, the average pH in the reactor was 6.88.
The pH of system must be controlled to be for the proper state of biogas production during the

experiment. However, it was found that the organic loading rate 2.4 kgCOD/m3.day was for biogas

production made by thinner wastewater.

Keywords : Biogas; Anaerobic digestion; Methane; Thinner wastewater
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Abstract

This research studied on the prototype of trickling filter by porous concrete in wastewater treatment.
A study was divided into three parts. 1) The synthesis of porous concrete: It was found that porous concrete
provided quite rough surface, dark gray in color with cylindrical shape. Porous concrete made from course
aggregate sizing of 9.5 mm, the average diameter of 19.83+0.38 cm, average height of 5.16+0.24 cm, average
cross sectional area of 308.89+12.19 cm’ and average weight of 2.75+0.07 g, were obtained. The average
coefficient of water permeability of 0.82+0.04 cm/s and average void ratio of 32.38+1.95 % could be measured.
While porous concrete sizing of 19.0 mm, the average diameter of 19.91+0.35 cm, average height of 5.33+0.24
cm, average cross sectional area of 311.48+11.24 cm’ and average weight of 2.95+0.09 g, were also obtained.
The average coefficient of water permeability of 0.91+0.04 cm/s and average void ratio of 33.78+3.05% could
be measured. 2) Sampling of wastewater at grease trap manhole of central canteen, Ubon Ratchathani
University was collected and found a pH value of 6.24+0, BOD of 420+0.98 mg/|, COD of 800+0.98 mg/|, SS of
84+0.98 mg/l, and TKN of 33+0.98 mg/\, respectively. 3) The efficiency testing of wastewater treatment by
porous concrete in the trickling filter, it was found that the trickling filter tank of porous concrete made from
course aggregate sizing of 9.5 mm provided the hydraulic loading rate of 0.38 m’/m’sd which could be
categorized as low rate trickling filter type and also organic loading rate of 0.25 kg BOD/m’~d which could be
categorized as low rate trickling filter type as well. The pH value in range 5.30-7.70 could be obtained.
The efficiency of BOD, COD, SS and TKN treatment have found a better efficiency as compared with porous
concrete made from course aggregate sizing of 19.0 mm. The trickling filter tank with porous concrete made
from course aggregate sizing of 9.5 mm showed an efficiency in BOD treatment of 96.85+0.37%, while COD, SS
and TKN provided an efficiency of 91.60+0.98%, 74.40+0.84% and 81.25+2.94, respectively. The obtained
results of pH, BOD, COD, SS and TKN values have passed the wastewater quality standard.

In conclusion, porous concrete made from course aggregate sizing of 9.5 mm. with flow rate of
2 litres/hr, the hydraulic loading rate of 0.38 m’/m’«d and organic loading rate of 0.25 kg BOD/m’+d
showed the highest effectiveness in BOD treatment and the result of BOD has found passing in
wastewater quality standard. On the contrary, porous concrete made from course aggregate sizing of
19 mm, even the experimental results in series 2-6 provided the high percentage in BOD treatment but
the results of the BOD measurement have found not passing the wastewater quality standard.
The cause of this unexpectative results may owing to excess grease content in grease trap manhole
that reduced the efficiency of trickling filter treatment by porous concrete.

Keywords : Porous Concrete; Trickling filter; Wastewater treatment
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AT 1 AIBRTINNTEYRRERS Lardnsnnsansdunidvesindensudidssuuluusiazynnisnaaes

o o v a_a
ﬂauﬂimwww’l‘wu’mu’Jai’:lll‘VIEJ’l‘U 9.5 Uaaluns

- dnsINTg i‘i’lE'm Ay ) Iww: ﬁiiﬁﬁ'maa U%f’mwm Sﬁiﬁﬂ’lif 5@5;1:1’133‘
*v:ﬂaaa va AauNSANTY ge urngudnans fanang fanans "ll?;ﬁ’]ﬁzmi msauwiﬂ
(Vhr) () (m) (m) (m”) (m”) (m”/m°d) (kgBOD/m’+d)
2 4 0.210 0.19875 0.031021 0.00651441 0.38 0.22
3 q 4 0.200 0.19625 0.030236 0.00604720 0.79 0.24
5 8 4 0.210 0.20000 0.031409 0.00659589 1.52 0.14
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AT 1 ABRTINTEYRMERS Lardnsinnseansdunsdvesdndenoudigsrutlunsasyanisneaes (se)

o S0 v a_a
ﬂBuﬂiﬁw€uﬂ1ﬂ‘ﬂu’lﬂll'?ai?il'ﬁﬁl’l'ﬂ 19.0 daalums

woms aM5INTS| AW | AY U NufiRnves | Usunsves dNI1ATE INIINTE
om0 na | Aoundangu | ge |[dusigudnany  danans AINANS YaAEans #159Un3d
(Vhr) wiw) | (m) (m) (m) (m’) (m’/m’«d) | (kgBOD/m’d)
2 2 4 0.215|  0.19750 0.030624 | 0.00658416 0.39 0.18
4 4 0.215|  0.19750 0.030624 | 0.00658416 078 0.08
6 8 4 0.210|  0.20250 0032194 | 0.00676074 1.49 0.37
RNA5199 1 ziuleIndnsInseansdunse naaouwariiludueglutide nan13inseien pH,
PR E R TS G R T VeI RGN R T FEATRII R BOD, COD, SS way TKN nau-uad vaessuunatuse
lUsenseadidrnuanyusniiuansnsiuluudazynnis nsasluusazyanisvaaeslisvazdenmal

M13°99 2 A1 pH, BOD, COD, SS wag TKN vestndeneudndssuuluudazyanisvaaes

ﬂaun’%mw;uﬁwwﬂﬂmas'awmu 9.5 fiadlung
woSaaDs ansnslua o BOD coDb SS TKN
* (Vhr) (mg/V) (mg/V) (mg/V) (mg/\)
2 5.48+0.021 480+56.56 960+113.13 43+1.41 32.2+0
3 q 5.73+0.014 510+42.42 1,360+113.13 62+2.82 49.7+0.98
8 5.65+0.014 330+42.42 880+113.13 87+4.24 93.1+0.98
Aoun3awsuiilévuiaunasiunenu 19.0 fadwns
Yo Aes ansnsiva oH BOD coD ss TKN
) (Vhr) (mg/\) (mg/\) (mg/\) (mg/V)
2 2 5.44+0.007 440+56.56 880+113.13 82+2.82 33.6+0
4 5.81+0.021 210+42.42 560+113.13 68+11.31 30.1+0.98
6 8 5.50+0.035 930+42.42 1,240+56.56 37+1.41 38.5+0.98

M1919% 3 A1 pH, BOD, COD, SS wag TKN vasunduaanainssuuluuiasynnisnaass

Aoun3awsuiilévuinunasiumeu 9.5 mm
Yo Aes dnsnslua oH BOD coD ss TKN
) (Vhr) (mg/\) (mg/\) (mg/\) (mg/V)
2 7.41+0.014 15+0 80+0 11+0 6.3+0.98
4 7.70+0.021 30+42.42 80+113 16+0 10.5+0.98
5 8 7.56+0.014 30+42.42 80+113 18+0 49+0
Aoun3anguitldvuiaunasiumeiu 19.0 mm
domSYIABS gnsnslva oH BOD cop ss TKN
? (Vhr) (mg/\) (mg/\) (mg/V) (mg/V)
2 2 7.42+0.021 40+56.56 80+113 18+2.82 8.4+3.95
4 7.61+0.042 30+42.42 80+113 20+0 12.6+0
6 8 7.42+0.014 120+0 160+0 12+2.82 18.9+£0.98
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fignsinislua 4 dnsdedalus azifiulédndn pH,
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TnoiawsialunsTuserhide fldnenfunniy
A1 pH aglute 5.40-7.70
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517U 19.0 Tadiuns deszuulusensesianas
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Abstract

This objective of this research was to study the removal performance of hexavalent chromium
from synthetic wastewater and natural organic matter (NOM) using dead-end nanofiltration (HL4040FN,
GE water and process technology). Solution conditions were controlled with ionic strength of 0.01 M
and 10 mg/L NOM, and solution pH of 7. The concentrations of hexavalent chromium were adjusted
about 10, 20 and 30 mg/L with constant operating pressure of 30 psi. Experimental results found that
increased concentrations of hexavalent chromium decreased solution flux during filtration and slightly
increased chromium rejection. The removal efficiency of NOM was relatively high, while solutions
having hexavalent chromium from synthetic wastewater and NOM inhibited greater flux decline and
removal efficiency of hexavalent chromium than those having only hexavalent chromium from

synthetic wastewater.

Keywords : Hexavalent Chromium; Nanofiltration; Natural Organic Matter
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Abstract

This research aimed to study the production of acoustic board from natural rubber mixed with
waste of ethylene vinyl acetate (EVA) products. According to the property tests, the EVA plastic
properties included density 190 kg/m3, hardness 43 shore A, and tensile strength 4.2 MPa. These
acoustic boards were produced by grinding the EVA plastic to pass the sieve no.4 (4.75 mm) and mixing
the EVA plastic to natural rubber STR 20, zinc oxide, stearic acid, sulfur, mercaptobenzothiazole,
diphenyl guanidine, and oxybis (benzene sulfonyl) hydrazide. The 0, 5, 10, 20, 40 and 80 phr of EVA
plastic were designed to produce the acoustic boards. The two roll mill and hot compression machines
casted the acoustic boards by using 150 degree of Celsius. When tested the sound insulation efficiency,
physical properties, and mechanical properties, the ratio 40 phr of acoustic board from natural rubber
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mixed with EVA plastic was the proper ratio. The sound absorption coefficient (QL) of this acoustic board

was 0.4 to 0.51 which depended on the thickness. The developed acoustic board can be applied for

the commercial product.

Keywords : Acoustic Board; Natural Rubber; Ethylene Vinyl Acetate; Tensile Strength
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Abstract

Department of Environmental Quality Promotion (DEQP) has implemented the project to promote
participation in environmentally friendly hotel (Green Hotel). Enhancement of more efficient consumption
of energy and environmental resources and better environmental quality management are expected from
participating hotels. Assessment criteria of environmentally friendly service for hospitality industry in Thailand
have been developed and used as a guideline for participating hotels in this Green Hotel project. The criteria
compose of 6 major aspects or 45 indices with full mark of 150 scores. Rewards for participants are
categorized into three classes of gold, silver and bronze. During project years of 2016 and 2017, there were
totally 146 participating hotels, 119 of which were supported by DEQP budget, while the others were
supported by Designated Areas for Sustainable Tourism Administration (Public Organization) (DASTA). After
the assessment of total 146 participating hotels, there were 52 hotels recognized as gold class score, while
there were 39 hotels received silver class score and another 42 hotels received bronze class score.
The others (13 hotels) got only certificate for participation. The results of assessment were in the range of
62-136 scores, the average of which was 110 scores (or 73% of full mark). In conclusion, this Green Hotel
project helps the participants to learn how to practice environmentally friendly service. They have gained
more understand about the importance of gathering resources consumption rate and how to analyze and

utilize those data.
Keywords : green hotels; environmentally friendly hotels; tourism; hospitality industry; recycling
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