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Abstract

To promote small communities to be able to freat their wastewater by appropriate
technology, Environmental Research and Training Center conducted a research to develop a
pilot scale horizontal flow subsurface constructed wetland. The wetland are composed of 4
units. Each has a dimension of 10 m X 1 m X T m and planted with Bulrush in three units. The
units were loaded with 2 concentration levels of COD and synthesized wastewater of concen-
tfration 10 mg/L nitrate. The units have efficiency of 87%., 80% and 99% in removing COD,
ammonia and nitrate, respectively.

First order rate of reaction constant (Kt) at temperature 30 ‘C was 1.92 1.2 and 14.4 per

day for COD, ammonia and nitrate respectively.

Keywords : Constructed wetland and Wastewater treatment
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Abstract

Bacterial pure strain Burkholderia cepacia AW201 was isolated from rivers, municipal
wastewater and groundwater contaminated with trichloroethylene. The strain was tested for its
efficiency in degrading trichloroethylene and phenol. It was found that the strain is able to
degrade trichloroethylene and phenol by cometabolism process. By testing in a contfinuous
flow bioreactor, average degradation rate of trichloroethylene is 0.03 mg TCE/mg protein-day
and phenol is 3.0 mg phenol/mg protein-day. Moreover, the strain can use phenol as sole
carbon and energy sources and consequently decrease phenol concentration in effluent
lower than 0.2 mg/l. Simultaneously the cometabolism process can effectively decrease
frichloroethylene at concentration of 3 mg/L by the efficiency of more than 90%. The results
showed that it could be possible to use B. cepacia AW201 in bioremediation process of

trichloroethylene.

Keywords : trichloroethylene, phenol, bioreactor, cometabolism
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Detector 250 'C
Detector ECD
Gas make up gas N 25 ml/min

carrier gas N 17 ml/min
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Abstract

To measure treatment efficiency of anaerobic filters using pall ring as a media, waste
water of a prison and a fishery pier was fed to the lab-scale anaerobic filters with varying
hydraulic retention times (HRT). The wastewater of the prison was freated at HRT of 2 days, 1.5
days, 1 day, 16 hours, 12 hours and 8 hours with corresponding to organic loading rates (OLR)
of 0.2, 0.26, 0.47, 0.78, 0.93 and 1.57 kgCOD/m3 of media - day respectively. The filters freating
wastewater of the prison has efficiency in the range of 66-73 %. The HRT of 12 hours with OLR
of 0.93 kgCOD/m3 of media-day is suitable value to effectively operate the filters treating
wastewater of the prison. The wastewater of the fishery pier was treated at HRT of 4 days with
2 levels of OLR of 1.70 and 0.74 kgCOD/m3 of medio-day, HRT of 3 days with OLR of 1.94
kgCOD/m3 of media-day, HRT of 2 days with 2 levels of OLR of 1.48 and 3.86 kgCOD/m3 of
media-day, HRT of 1.5 days with OLR of 3.88 kgCOD/m3 of media-day and HRT of 1 day with
OLR of 7.17 kgCOD/m3 of media-day. The HRT of 3 days with OLR of 1.94 kgCOD/m3 of medio-
day is suitable value to effectively operate the filters treating wastewater of the fishery pier.

The HRT and OLR obtained was used to design large scale anaerobic filter units. The unit
of the prison was designed to receive wastewater having COD of 800 mg/L and loading rate
of 300 ms/d while the unit of the fishery pier was designed to receive wastewater having COD

of 6,600 mg/L and loading of 200 m’/d.

Keywords: anaerobic filter, wastewater tfreatment, wastewater of a prison and a fishery pier
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Abstract

The purposes of this study is studying of stability class and make the table of stability
classes for the study area and apply to the air pollution model in the industrial area by using
ISCST3 model. The 3 years (1999-2001) data was studied and analyzed by sensitivity analysis
and met that stability class of the atmosphere is important variable for using dispersion model
(ISCST3) and it is strength variable for concentration level changing that predicted by ISCST3.The
result of data analysis fromm meteorology data and the altitude is 100 meter at Chatujuk station
between 1999-2001 met frequency percent of stability class have as following E, D and A be
happen 40.43 %, 24.43 % and 19.08 % ,consequently and analysis of data in 2000 met that
frequency percent of stability class occurrence happens in same direction with 3 years data,
be E, D and A , be happen 42.4 %, 21.0 % and 16.9 % consequently. Thus meteorology data
in 2000 and August 2004 which this period has monitoring at Bangpakong Power plant area.
The data was used for study the stability class occurrence that have 4 kinds which are 1) the
value from vertical temperature lapse rate at Chatujuk station 2) Monin-Obukhov Length from
the AERMET model 3) the value from PCRAMMET that use Pasquill criteria and 4) the value
from this study.The result from the study met that the value from table of this study has percent
of frequency in same way as the value that from the measure, besides when apply with the
ISCST3 model for evaluate concentration of pollutant and met that the value from ISCST3 are

similar to the measure value in the study area.

Keywords : stability class, air pollution, dispersion, model
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Abstract

This study has the objective for developing a mathematical model that uses ozone
forecasting in the atmosphere at Ramkhamhaeng university area. The ambient air quality
monitoring data from the stafion of Pollution Control Department since 1997 - 2002 was used
for seeking relation and mathematical model. The SPSS program and mulfiple linear regression
technique was used and the result of the model give the correlation value equal to 0.732 (F
Sig. = 0.031) and auto-correlation test by use the value of Durbin Watson and the value equal
to 1.961. The variables of model were hourly average of ozone concentration, nitrogen
concentration, wind speed, temperature at 10:00, the maximum concentration of the ozone
in previous day, hourly average of wind speed at 9:00, hourly average of temperature at 6:00,
hourly average of ozone concentration at 7:00. The model was tested by using data in
January - March 2003 and forecasting value of the model has tended to have same way as
the observed value; however when the difference value between the value from forecasting

and observe are increased more when the ozone concentration has high level.

Keywords: ozone , regression , forecast
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Abstract

To elucidate the historical trend of concentration and vertical profiles of anthropogenic
pollutants such as polychlorinated biphenyls (PCBs) and linear alkylbenzene (LABs), sediment
cores were collected from the upper gulf of Thailond. Sediment cores were sliced and
extracted by using accelerated solvent extraction (ASE) and purified by silica gel column
chromatography. Quantification was integrated by gas chromatograph-electron capture
detector (GC-ECD) and gas chromatography-mass spectrometry (GC-MS). Excess ¥'cs was
measured by gamma-spectrometer for sediment dating. The sedimentation rate on GT 15 was
047 g cm’ yeor—1. PCBs concentration on sediment core (GT 15) showed decreasing trends
from middle layer of sediment core ~2,200 pg-total-PCBs/g at 30-40 cm layers (1960s-1970s) to
surface sediment layers ~300 pg-total-PCBs/g). In order to evaluate sewage pollution, LABs
were investigated and selected a isomer cS—C]2 because of its abundance and reliable
identification. Total LABs was calculated from sum of (Em-C]4 side chains. For GT 15, the
concentrations of <S-C]2 showed significant increasing trend from 41cm to surface layers with
range ~2 to 15 ng/g. The total LABs were detected at the range 5-110 ng/g. Total LABs had
significant increasing trend since the early 1970s. No significant LABs were detected in the
layers below 41cm. It indicated that LABs was not deposited before the start of LABs-type
detergent usage. This study demonstrated useful information from historical deposition of
anthropogenic pollutants. It can be applied to evaluate and improve the policy of protection

and monitoring of water quality management in the future.

Keywords: polychlorinated biphenyls, linear alkylbenzene, sediment core, gulf of Thailand
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’ﬁ‘ﬂaqlll Polychlorinated biphenyls (PCBs)
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UssnaudienaeTy aznaufinay biphenyl rings
Tnailnaesu daud 1-10 19 PCBs Ueznauidae
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gﬂﬁl ;o
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L
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GT14 1.8 2549 13 24.64'N 100 34.60'E 10.7 15 85
GT15 1.8l 2549 13 21.86’N 100 34.60,E 13.8 20 60
GT6 1.8, 2549 13 18.90'N 100 34.60'E 13.4 25 40
GT18 JQ.I.EL 2549 13 13.31’N 100 34.60,E 17.8 65) 40
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Abstract

To understand the historical frend of accumulation of organic pollutants and to evaluate
the effectiveness of recent pollution control measures, sediment cores were collected from the
upper Gulf of Thailand and analyzed for polycyclic aromatic hydrocarbons (PAHs) and triterpanes.
The sampling locations ranged from ~20 kilometer off the mouth of The Chao Phraya River (G-
14) to ~40 kilometer off the mouth (GT-18). The sediment samples were extracted by Accele
rated Solvent Extraction (ASE), and purified by two-step silica gel column chromatography and
determined by gas chromatograph equipped with mass spectrometer. Sedimentation rate was
estimated by radionuclide technique and molecular marker. PAHs concentration has slightly
decreasing trend from inshore to offshore sediment core. The maximum concentration of PAHs
of inshore sediment core (GT14-GT15) and offshore sediment core (GT16-GT18) was 48-87 ng/
g-dry weight) and 3-13 ng/g-dry weight, respectively. The molecular profile of PAHs in inshore
sediment core (GT14) showed significance of petrogenic input. Sediment core in GT15 showed
mixture of petrogenic and pyrogenic input. On the other hand, the vertical profile of PAHs
from offshore (GT16 and GT18) locations showed significant pyrogenic input. Triterpanes con-
centration in sediment core showed increasing trend from bottom layers to surface layers in
each core and also from offshore to inshore sediment core. The triterpanes concentrations of
inshore sediment core (GT14) and offshore sediment core (GT18) were 467-1376 sediment core
and 30-209 ng/g-dry weight, respectively. Triterpanes profiles showed similar pattern among

sediment cores GT15.

Keywords : polycyclic aromatic hydrocarbon, friterpanes, sediment, Gulf of Thailand
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1. Introduction »

Thailand is highly dependent on its
marine environment for food, raw materials
and other needs for sustenance and eco-
nomic development. During the past three
decades, the country has exerted unusually
high demands on its environment as a con-
sequence of rapid population growth. The
Gulf of Thailand has been a receptacle for
agriculture; lumbering; ports and shipping;
fishing and aquaculture; human settlement;
recreation and tfourism for a long time. The
marine environment in Thailond therefore, has
been degraded by various pollutants arising
both from land-based sources and from heavy
shipping traffic, fogether with the accompao-
nying accidental oil spills 2,

Polycyclic aromatic hydrocarbons (PAHS)
are a class of ubiquitous pollutants, consisting
of hydrogen and carbon arranged in the
form of two or more fused aromatic rings @,
PAHs have become increasingly important
because of their potential carcinogenicity,
mutagenicity to aquatic organisms and man @
Most PAHs compounds released into the
environment originate fromm anthropogenic
activities, although some PAHs are synthe-
sized by bacteria, plants and fungi or
derived from natural products and processes
such as coal, oil, forest fire and marine
seep “® There are two types of anthropogenic

source, which are pyrogenic and petrogenic

sources . To understand the distribution of
PAHs and identify the sources of PAHs from
petrogenic input to aquatic environment, one
of the most useful methods of recognization
and “fingerprinting” from crude oil are inte-
grated by hopanes series. The molecular
markers can be used to estimate contribu-
tion from a specific source -,

Triterpanes are a group of pentacyclic
triterpenoid, which is a ubiquitous compo-
nent in bacteria . Triterpenoid is direct pre-
cursors of hydrocarbon in sediment and de-
rived from fossil and petroleum. It provided
information for identifying the sources. The
C29 member of the series is the same as the
common C 170 (H).21B(H)-hopane. The C.-
norhopanes have been shown widely distri
buted in crude oils derived from carbonate
source rocks . Oleananes, major series can
be distinguished among these higher plant
friterpenoids .

The objectives of this study are: (1) to
understand the historical trends of concen-
tfration and composition of PAHs and
friterpanes; (2) to understand the possible
offshore fransport processes of those organic

pollutants.

2. Materials and methods P

2.10ceanographic data
The Gulf of Thailand is located in the

west of the South China Sea, surrounded by
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Thailand, Vietnam, Cambodia and Malaysia,
and situated between latitudes 5°OO,N and
13'30'N, and longitudes 99°00'E and 1062007,
It is a semi-enclosed sea, which it cover an

area of about 320,000 km

2 (18)
. The mean

depth is 45 meters and the maximum depth
is 80 meters. The Gulf of Thailand is relatively
shallow and rich of sediment. The sediment
cores were collected in the upper part of the
Gulf between Iatitudes 1330’ N and 12°60'N
and longitudes 100°00'E and 101°00'E, cov-
ering an area of around 100 km’, which s
shown in Figure 1 and Table 1. The upper
Gulf located between latitudes 13°30,N and
12°60'N and longitudes 100°00'E and 101°00°
E, which cover an area about 100 m’. The
Chao Phraya River is considered for huge
amount of watershed from nafture and
domestic sewage. The River basin occupies
the southern part of the central plain of Thai-
land with an area of 162,000 km’. The Chao
Phraya River is the most important river in
Thailand, flows through several cities includ-
ing Bangkok. There are industrial located along
the river and a large number of inhabitants
live along the riverbanks. The river, which dis-
charges into the upper Gulf, has an average
discharge varying from 8,000 X 10° to 34,000
X 10° ms/yeor. Undisturbed sediment layers of
increasing age preserve a useful record of
the history of changes in contaminants

chemical.

$IB0IUWAVIUTVE AUGIVBIATNOUSUAIUVIOATOD 2547-2548

2.2 Sediment sampling

A gravity corer (11 cm inner diameter)
was pushed intfo the sediment using gravity
weight 50 Kg. The sediment cores were sliced
from the surface intfo 2 cm until the depth 20
cm and then sliced info T cm until the end
of core. The sediment samples were freeze-
dried and stored at-30 'C until analysis. To
understand the sediment condition along the
cores, bulk density was determined in each
layer. The information of bulk density is
defined as the weight of a unit volume of
sediment including ifs pore space. The wet
sediments were put infto a cub @ml) and
recorded the wet weight. The sediments were
dried at 105 °C. Bulk density was calculated
by wet weight minus with dry weight. Moi
sture content was calculated in each

sediment layer.

2.3 Chemicals

Authentic standards of PAHs were pur-
chased from Sigma and Wako Pure Chemi-
cal Co.ltd as follows phenanthrene, an-
thracene, 4.,5-methylphenanthrene, pyrene,
methylphenanthrene, fluoranthene, benzo
(@)anthracene chrysene, benzo(b)fluoranthene,
benzo(e)pyrene, benzo(a)pyrene, perylene,
indeno(1,2,3-cd)pyrene, benzo(ghi)perylene,
coronene. Hopanes standards, 180L(H)-22,29,30-
Trisnorneohopane (Ts), 17B(H).,210L(H)-30-
norhopane (c2917[5), 170L(H)-22,29,30-
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Figure 1 Sampling location from the upper Gulf of Thailand

Trisnorhopane (Tm),

1700(H) 216 (H)-30-

norhopane (C29,170L), 180L(H)-oleanane,
170u(H) 21 (H)-hopane (0301700 and 170
(H).210. (H)-hopane (c3017[5), C30 17 H).21

[3 (H) ., were purchased from Chiron, Norway.

2.4 Extraction and Fractionation

To analyze triterpanes, and PAHs, sedi-
ment samples were exactly weighed to 3 g
and extracted with 40 ml (1:3, v/v) acetone:

dichloromethane (DCM) by accelerate sol-

vent extraction (Dionex, ASE-200). The extract

.

was spiked with surrogate of PAHs, and con-
centrated to 1 ml by rotary evaporation. Elimi-
nation of some polar compound impurities
was carried out using a 5% HQO deactivated
silica gel column (Icm i.d. X 9 cm length).
The target compounds were eluted by 20 ml
(3:1; v/v) hexane: DCM?. The fractionation of
friterpanes and PAHs was carried out by a
fully activated silica gel column (0.47 cm i.d.
18 cm length) and eluted with 4 ml hexane
and 10 ml (3:1, v/v) hexane: DCM, respec-

fively. All fractions were concentrated just to

$1B0IUWAVIUTVE AUGIVBNA:TINOUSUAU VIDAdOL 2547-2548

83



Tasonrsadgna:dmurinalulad orondouftu 150y

dry, and then redissolved with 50 Wl of isooc-
tane, then injected info a gas chromato-
graph - mass spectrometer (GC/MS). QA/QC
samples were analyzed in batch of usually 6
samples along with one sample blank, and
sediment sample spiked with a surrogate stan-
dard. Recovery of each surrogate standard
relative to the internal standard added just
before instrument analysis was between 80-

105%.

2.5 Instrumental analysis

PAHs and hopanes were quantified by
gas chromatograph-mass spectrometer (GC-
MS) (Hewlett-Packard 5892 series Il) equipped
with a quadrupole and electron impact modes
(70 eV). Chromatographic column was a J&W
Scientific Durabond HP-5MS fuse silica capil-
lary column (30 m X 0.25 mm i.d. with 0.25
um film thickness) with splitless injection at

310 'C. Helium gas was used as a carrier gas

Figure 2 Sediment core sampling

Sampling Sampling Latitude Longitude Depth Distance from Length sample of
code date (m) river month(km) sediment (cm)
G4 June-10-2004 1321'64N 100 "34'58E 10.7 15 85
GI15 June-10-2004 13724'86N 100 "34'60E 13.8 20 60
GT16 June-10-2004 13718'90N 100 °34'45E 13.4 25 40
GT18 June-10-2004 13713'58N 100 "34'23E 17.8 35 40
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at a flow rate of T ml/min. PAHs instrument 3 RGSUltS and diSCUSSiOﬂ 3
parameters are; initial temperature at 70 'C

. 3.1 Sediment dating
for 2 min., increase at the rate of 30 C/min.

to 150°C, then 4°C/min. to 310°C for 10 min.

Four sediment cores were collected from

the upper Gulf of Thailand. The cores were
For the ftriterpanes analysis, the initial tem-

representative of near shore (G114 and GT15),

perature is at 70 'C, hold for 1 min., then
and far from the river month (GT16 and GT18).

increase at the rate of 30 'C/min., and hold .
The GT15 was selected to determine age of
for 10 min. Detail identification and quantifi- 137 137
sediment profile the using ~Cs. The Cs

cation of individual triterpanes and PAHs were
started to be detected at the layer 45-46 cm

. a9
explained elsewhere .

137 Cs
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Figure 3 Estimation of sediment dating on GT15
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of GT15, which were indicated year 1954 as
shown in Figure 3. Calculated average of
accumulation rates of GT15 were 0.5 g/cmz/
year (~0.9 cm/year), which the rate was closed

to previous study @,

3.2 Vertical profile of anthropogenic com-
pounds in sediment core (GT15)

The concentrations and vertical profiles
of anthropogenic compounds ( PAHs and
triterpanes) were calculated on a dry weight
basis. GT15 was a representative sediment
core sample because it clearly showed dis-
crimination of petrogenic and pyrogenic on
the sediment core. Therefore, this study
selected GT15 to analyze for all compounds.

The concentration of PAHs on sediment core,

THierpanes (ngly-dry weight)
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the GT15 showed slightly increasing trend from
deeper layer around 50cm in the early 1940s
(18 ng-total PAH /@) to around 30cm in the
mid 1970s (90 ng-total PAH /g), and PAHs
concentration from 20 cm to the surface
layers ranged from100 to 60 ng-total PAH /Q).
as shown in Figure 4.

The PAHs compositions of the GT15
showed mixture of PAHs compositions are
pyrogenic signature in deeper layer until
around 40 cm and the PAHs compositions
change to petrogenic signature up to the
surface layer. There are approaches using
several ratios to investigate sources such as
phenanthrene to anthracene (P/Anth), sum
of methylphenanthrene to phenanthrene (MP/
P), benz(a)anthracene to chrysene (BaA/Chr),

BAH:E (ngfg-dry welght)
o &0 100 150

Figure 4 Vertical concentrations of friterpanes, and PAHs of GT15
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Figure 5 PAHs, triterpanes compositions Pyr/Fluo (A) and H/L () of GT15

Fluoranthene fto Pyrene (Fluo/Pyr), High mo-
lecular weight PAHs to low molecular weight
PAHs (H/L) and 4H-cyclopenta (def) phenan-
threne to methylphenanthrene (CPP/MP) for
combustion process, pyrene to perylene for
diagentic process © %,

The relationship of ratios as follows: P/
Anth <10, MP/P <1, Pyr/Fluo <1, CPP/MP >0.2,
and H/L >0.8 can interpret that PAHs con-
taminant were derived from pyrogenic source.
This report calculated some ratios, which sug-
gested possible sources of PAHs, as summa-
rized the PAHs composition in Figure 5.

The discrimination between pyrogenic
and petrogenic sources among those ratios,

MP/P, Pyr/Fluo, H/L and CPP/MP were

efficient tool for this study. The ratios of sedi-
ment core GT15 (0 = 37) indicated that the
source of PAHs in sediment core is mixture of
petrogenic input (0-40 cm) and pyrogenic
input (40-60cm) as shown in Figure 5. The
ratios indicated petrogenic signature from O-
40 cm layers, MP/P ranged from 1.0 to 1.6
(+0.16, n = 30), Pyr/Fluo ranged from 1.5 to
1.0 (+ 0.11, n = 30), H/L ranged from 0.75 to
050 ( + 0.17, n

0.11 to 0.13 ( + 0.01, n

= 30), CPP/MP ranged from
= 30).

pyrogenic signature from 40-60 cm layers was

In contrast,

explained, Pyr/Fluo ranged from 0.91 to 0.76
0.11, n = 7), H/L ranged from 1.7 to 1.4
0.31, n = 7), and CPP/MP ranged from
054 to 0.33 ( + 0.15, n = 7).

~
[+

~
[+
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The PAHs concentration among 4 cores
showed slightly increasing trend from the
deeper layer to surface layer ranging from 54
to 87 ng/g for GT14, 13 to 60 ng/g for GT15,
8 to 22 ng/g for GT16 and 5 to13 ng/g for
GT18. Total deposition of sediment core (ng/
sz) was indicated offshore fransport from
land-base to open ocean. Total deposition of
sediment core (ng/cmz) was calculated from
total concentration (ng/Q) X bulk density (9/
Cms). Total deposition of PAHs in sediment
cores indicated that GT14 had higher depo-
sifion than other cores as follows; 3297 ng/
cm’ for GT14, 2043 ng/cm’ for GT15, 513 ng/
cm’ for GT16 and 277 ng/cm’ for GT18. A
comparison PAHs accumulation from the
upper Gulf of Thailond data with other areas
indicated that PAHs accumulation were low
to moderate level such as 65-2010 ng/g from
Tokyo Bay, 30-112000 ng/g from the Adriatic
Sea, Italy *%,

The possible mechanism transports of PAHS
were associated with soot particles and distri
buted by wind, the influence of which can
extend a great distance out info in aguatic
environment because of their hydrophobic
marker. Therefore, this marker can be indicated
the movement of particle from their point of
origin. For these occurrences could explain by
long-range atmospheric transport, which were

. . . (27-30)
discussed in many studies .
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Triterpanes »

In order fo elucidate the contribution of
petrogenic input in aquatic environment,
triterpanes series were used as a molecular
marker. The triterpanes concentration and
compositions of the GT15 was shown in
Figure 4 and 5. The trends of triterpanes con-
centration showed dramatic increasing trend
in each layer fromm deeper layers ~ 50cm
(~1980s) up to the layers ~ 25cm (~1980s)
from 90 tfo 1200 ng/g and then the concen-
frations were almost constant from ~25cm to
surface layer (~900 to1100 ng/g@). The
friterpanes composition in sediment samples
showed predominance of 17021B(H) c.
hopane (0291700 over 17a21ﬁ(H) C30 hopane
(C30170L) with stair-step of Cs]—C35 homohopane.
The triterpanes compositions were consistent
for all the layers of the GT15 as shown in
Figure 4. The trend of triterpanes concentra-
fions in surface sediments increased from off-
shore to inshore area (210 ng/g for GT18, 334
ng/g for GT16, 1083 ng/g for GT15 and 1352
ng/g for GT14, respectively). The vertical pro-
file showed significant increasing trend from
the deeper layer to the surface layer in each
sediment core. The concentration of Gl14
showed increasing frend from the deeper layer
(80-85cm) to the surface layer ranging from
467 to 1352 ng/g. The offshore sediments (GT16
and GT18) were detected from the bottom

layer (~40-41 cm) to surface layer ranging
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Figure 6 Tire, Asphalt, street dust and crankcase oil composition

from 34 to 334 ng/g and 28 to 209 ng/g.
respectively. Total deposition of triterpanes
showed decreasing trend from inshore (G114
= 47.4 ug/cm’, GT15 = 19.6 ug/cm?) to off-
shore area (GT16 = 4.0 ug/ch, GT18 = 3.8
ug/omz). The ftriterpanes compositions were
similar to the composition of petroleum pro
ducts during 50 years to present. (e.g. street
dust tire, asphalt and crankcase oil), as shown
in Figure 6. Therefore, we assumed that other
triterpanes profiles, which were difference from
the major profiles; it might be derived from
different sources. Several factors may account

for the difference in concentration and com-

position among these contaminants. The mass
input of the pollutants were possible derived
from many sources such as wastewater,
urban runoff, atmospheric deposition and
agriculture runoff o

Sediment contamination from river and
adjacent depths around river mouth can also
be mixed and lateral fransport the contami-
nants into inshore area. Lateral transport
normal occur on surface sediments, which
the sediments could be moved from river

mouth because of watershed of water from

river to seaq.
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For this study, it suggested that pos-
sible sources of the triterpanes in the upper
Gulf derived from urban area and could be
come from inland source and fransported to
estuaries and deposited around the inshore
and offshore area. Hypothesis of triterpanes
fransport pathways of pollutants were binding
with particle and long-range transport. How-
ever, the possible source of petrogenic input
from land-base such as street dust and crank-
and others material sources will

case oil,

discuss for our future study.

Conclusion and Suggestion »

The reconstruction of sedimentary record
of anthropogenic pollutants and molecular
marker reflected to urbanization and histori-
cal trends in the aquatic environment. In this
finding were concluded as followed:

(1H)PAHs started to be detected around
1940s. Concentrations of PAHs were
slightly increasing frends from the off-
shore area to inshore area. The level of
PAHs concentration are low to mode
rate conftamination. PAHs composition
of sediment core from inshore to off-
shore area indicated dominance of
petrogenic PAHs for the GT14, mixture
of petrogenic and pyrogenic signature
for the GT15, and predominance of
pyrogenic signature for the GT16 and
GT18, respectively.

$IB0IUWAVIUTVE AUGIVBIATNOUSUAIUVIOATOD 2547-2548

(2)Triterpanes starfed to be detected
around 1950s. The ftriterpanes concen-
fration showed dramatically increasing
frend from offshore fo inshore sediment.
It infers that inshore area was contami-
nated with petrogenic input higher than
offshore area because of human activi-
fies.

@) Total deposition of total PAHs and
friterpanes showed decreasing trend from
inshore to offshore area., The highest

47.4 ng/

3.3 ug/

cm’ for GT14. The anthropogenic pollu

deposition of total hopanes =

cm’ for GT14 and total PAHs =

tants were detected lower concentration

than other developing countries such as

Japan around Tokyo Bay and UK.

The lateral transport was possible part-
way for anthropogenic pollutants in the up-
per Gulf of Thailand. For other transportation
of organic pollutants to sediment such as
atmospheric deposition is one of our possible
considerations. It can be cross the aqir sea
interface and deposited to sediment. The tran
sportation and pathways of PAHs to the Gulf

of Thailand will be demonstrated in our fur-

ther research.
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Abstract

To access the distribution of sewage pollution in the aquatic environment of Thailand,
linear alkylbenzenes (LABs) were used as molecular markers for our investigation. Twenty-eight
water samples and sixty surface sediment samples were collected from the Chao Phraya River,
canals, estuaries, coastal and offshore areas of the upper Gulf of Thailand. The samples were
analyzed for 26 isomers of LABs by gas chromatograph equipped with mass spectrometer.
I/E ratio, which consists of 6—C]2AB+5—C]2AB/4—C12AB+3—C12AB+2—C12AB, was applied as an indi-
cator of LABs biodegradation process. LABs in sediment samples were calculated in dry weight
basis. The concentrations of LABs in water samples were detected in the range of ~60 to ~450
ng/L with I/E ratio ranged from ~1.0 to ~1.8. The concentrations showed decreasing trend from
river to estuarine waters, with the range of ~10 t0140 ng/L and ~6 to 30 ng/L. respectively.
LABs in sediment samples were detected at the highest concentfration from urban canals
around Bangkok Metropolitan, with the concentration ranged from ~300 to 14,000 ng/g. LABs
concentration in sediments showed significant decreasing trend from river, estuaries to offshore
area with the range of ~3 to ~700 ng/g, ~47 to ~280 ng/g and ~20 to ~130 ng/gQ. respectively.
LABs concentrations in sediment at coastal areas were detected in the range of ~4 to ~47 ng/
g. These findings indicated that LABs were fransported from land-based sources to the marine
environment and biodegraded during such fransportation. This study demonstrated that the
occurrence of LABs could be used as significant indicator of domestic pollution in the aquatic
environment around Bangkok Metropolitan area, as well as indicator for the degradation

process while being fransported to the Gulf of Thailand.

Keywords : linear alkyloenzene, Bangkok, river, sediment
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1. Introduction »

This study applied linear alkylbenzenes
(LABs) to assess the source of domestic wastes.
LABs with (C]O—CM) normal alkyl chains are

(1-6) .
. Linear

hydrophobic molecular markers
alkylbenzene sulfonate (LAS) are used as
anionic surfactants in commercial formulas
for household detergent. LABs are used as
raw material in detergent production and
discharged to the coastal marine environ-
ment . Due to their hydrophobicity, which
the water solubility is range 1.1 X 10° to 8.3 X
10° and log KOW values from ~7 to ~9, this
residue is transported, along with LAS in mu-
nicipal and industrial waters. LABs are found
aftached and absorbed to particles and sedi-
ment in aquatic environment ® LABs are
more stable in the aquatic environment than
LAS, therefore LABs are commonly applied as
molecular marker of land-based pollutants.
At present, LABs were infroduced as replace-
ment for tetrapropylene-based alkylbenzenes
(TABs), which were feedstock used for pro-
ducing branched-chain alkylbenzene sul-
fonates with tetrapropylene-based alkyl chains
(ABS). Because of their highly branched alkyl
chain, TABs are more resistant to microbial
degradation than the LABs. Therefore, this study
applied TABs together with LABs as hydropho-
bic molecular markers. In Thailand, the amount

of an anionic detergent was imported from

1983 fo 2004 from 600 Ton/year to 3,700

$IB0IUWAVIUTVE AUGIVBIATNOUSUAIUVIOATOD 2547-2548

Ton/year. On the other hand, TABs has pro-
moted to use around 1978. Therefore, TABs
was applied for molecular marker together

with LABs in this studly.

2. Materials and method »

The Gulf of Thailand located in the
western side of the South China Seq, surrounded
by Thailand, Vietham, Cambodia and Malay-
sia. The upper Gulf located between latitudes
13°30'N and 12°60'N and longitudes 100 ‘00'E
and 101 °OO’E. The sediment cores were col-
lected as described in Figure 1. All somples
were collected by Ekman dredge. The top 2
cm was sub-sampled with a stainless steel scoop
and kept in stainless steel containers as shown
in Figure 2. The samples were freeze-dried and
stored at - 30 'C until analyses.

Sediment samples were analyzed for
PAHs and triterpanes and LABs. Sediment
samples were exactly weighed to 3 g and
extracted with, 40ml (1:3;v/v) acetone:
dichloromethane (DCM) by accelerate sol-
vent extraction (Dionex, ASE-200), purified with
5% HQO siica gel column (1 cm i.d. x 9 cm
length) and fully activated silica gel column
(0.47cm i.d. x 18 cm length) and eluted with
4dml hexane, 32 ml hexane and 10ml (3:1,v/v)
hexane: DCM, respectively. The detail of

. . . 9.1
analysis was described in




3. Results and discussion »

Total LABs concentrations in sediments
were cdlculated from 26 isomers. In order to
evaluate sewage pollution, LABs were investi-
gated and selected an isomer 6—C]2 because
of its abundance and reliable identification. I/E
ratio, which consists of 6—012AB+5—C12AB+4—
C]zAB+3—C]2AB+2—C12AB, was applied to an
indicator of LABs degradation process.

The concentrations of LABs in water
samples were detected in the range of ~60
to ~450 ng/L with I/E ratfio ranged from 1.0 to
1.8. The concentrations showed decreasing
frend from river to estuarine waters, with the
range of 10 to140 ng/L and ~6 to ~30 ng/L,
respectively as shown in Figure 3. LABs in
sediment samples were detected at the high-

est concentration from urban canals around

BN

Bangkok Metropolitan, with the concentra-
fion ranged from ~300 to~14,000 ng/g. LABs
concentration in sediments showed significant
decreasing trend from river, estuaries to off-
shore area with the range of ~3 to ~700 ng/
g. ~47 to 280 ng/g and ~20 to ~130 ng/g.
respectively

LABs concentrations in sediment at
coastal areas were detected in the range of
~4 to ~47 ng/g. These LABs concentration
levels ranged from 7.0 ng/g to 258 ng/g around
4 rivers mouth and the highest concentration
was detected at the Chao Phraya River. Trend
of total LABs concentrafion decreased from
the river mouth fo offshore area as shown in
Figure 4. The concentrations of Total LABs
around offshore area (96 km) ranged from
2.4 to 7.9 ng/g with average 4.1 ng/g. The
result suggested that LABs conftribution might

3

127 m“}:’ o

[ L

Figure 1. Sampling locations of surface sediments from the upper Gulf of Thailand
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Figure 2. Surface sediment sampling by Ekman dredge

be derived from the rivers and distribute fo
the Gulf of Thailand. I/E ratio, which consists
of 6-C AB+5-C AB/4-C AB+3-C AB+2-C AB,
12 12 12 12 12
was applied as an indicator of LABs biode
gradation process. I/E ratio of sediments around

river mouth to inshore area (0-6 km) was 4.15

Y-LABY {ug Ly

10000n -
ooy i
o i
1000 j N \

140

| -H\V’\f‘\k/\/\/\.

to 1.85 (the Bang pakong River), 3.53 to 6.90
(the Chao Phraya River), 2.59 to 3.65 (the
Tha chin River), 2.32 to 1.15 (the Mae klong
River) while 0.72 to 0.86 (procedure blank).
I/E ratio could explain variety activities

along the rivers. The upper Gulf of Thailand

I L R | B | [P |

M LTI G ATIL < 13

17 PR A CRECRL ORI CRINCEIZ N 14

canaly

Tiver amd esluaries

coaatal

Figure 3 Trend of concentration of LABs in sediments from canals, river, estuaries and coastal locations
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Figure 4 Concentration of T-LABs from inshore and offshore sediment

are ~100 km’ and the area covered with the
industrial area at eastern site (Rayong and
Chonburi province) and domestic area at
western site (Pefchaburi and Prachubkirikarn
province). The Chao Phraya River is mainly
domestic area and huge amount of untreated
wastewater. Comparison of LABs in water and
sediment samples were illustrated among other

areas such as 1000-3000 ng/g from the upper

Tokyo Bay ® as shown in Figure 5 and 6. LABs
in water samples were detected the highest
concentration ~4.1 ug/L (I/E ratio~0.2 to 2.8),
which it showed low concentfration among
the countries. The sediment samples from
Thailand showed higher concentration than
other countries (~14 ng/g) as shown in Figure
6. However, I/E ratio of sediment samples

showed lower (~0.7 to 5.9).

1.-""

08t

0.6

0.4

Z-LABs (ug/L)

0.2
0

@.ﬁ'@‘s#‘?’f"'ﬁf

Figure 5. Comparison of LABs concentration in water samples among countries
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Figure 6. Comparison of LABs concentration in sediment samples among countries

4. Conclusion and Suggestion »

Large changes in sediment contami-

nant concentrations were measured in the
upper Gulf of Thailand. Several factors may
account for the difference concentrafion and
composition among these contaminants. The
mass input of all pollutants were possible
derived fromn many sources such as waste
water, urban runoff. Trend of total LABs con-
centration in water samples and sediment
samples were detected at high concentro-
fion in urban area and decreased from river
mouth to offshore area. I/E ratio could
explain variety activities along the rivers. Com-
parison of LABs concentration of other coun-
fries showed that Thai sediments are lower

concentrated than others. Sediment contami-

$1B0IUWAVIUTVE AUGIVBNA:TINOUSUAU IDAOL 2547-2548

nation from river and adjacent depths around
river mouth can also be mixed and lateral
fransport the contaminants into inshore area.
It were widespread distributed the pollutants.
Urban runoff is commonly considered a
significant source of sediment contaminant,

which had evident in our previous data.
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Abstract

The average accumulation of cadmium lead copper and zinc in NILE TILAPIA (ilapia
nilofica) which collected from wastewater treatment plant of Nakornratchasima municipal
were 0.049, 0.398, 1.541 and 13.924 mg/kg wet weight, respectively. It was signifies difference
of average accumulation in visceral was higher than the accumulation in flesh. The average
accumulation in flesh were 0.043, 0.327, 0.545 and 8.260 mg/kg wet weight, respectively and
the average accumulation in visceral were 0.065, 0.469, 2.537 and 19.587 mg/kg wet weight,
respectively. Although , the average accumulation of 4 kind metals remain in the limitation for
contamination in the food that recommend by Ministry of Public Health of Thailand and many
organization no matter , but the average accumulation of lead was higher than the interno-

tional food standard (CODEX)

Keywords : heavy metal, wastewater freatment plant, oxidation pond
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