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Abstract

Studies on heavy metals (cadmium, lead, copper and zinc) and total organic matter in
sediment were carried out by collecting sediment samples from 40 stations in the Inner Gulf of
Thailand. The field surveys were conducted two times in April and December 2017 as a
representative of pre southwest monsoon and post southwest monsoon, respectively. The result
showed that the concentrations of lead, copper and zinc in sediment ranged between 9.8-27.1,
2.4-41.1 and 5.5-91.2 ppm, respectively. The result demonstrated that some of the study areas had
copper concentration in sediment over the standard level of coastal sediment quality which was
issued by Pollution Control Department of Thailand, while the cadmium concentration was lower
than method detection limit. Most of the heavy metals in sediment had a high concentration in
the coastal area and decreased toward the offshore area. According to the total organic matter in
the sediment, it ranged between 1.9-18.2 %. The result from statistical analysis revealed that lead,
copper and zinc in sediment had a significant difference among time. All concentrations of studied
heavy metals trended to decrease from pre southwest monsoon to post southwest monsoon.
Moreover, the heavy metals in sediment (except cadmium) had significantly correlated with total
organic matter. The result from the geo-accumulation (Igeo) index indicated that the concentration

of heavy metals in sediment in the Inner Gulf of Thailand was still unpolluted status.
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Figure 1 Sampling location in the Inner Gulf of Thailand
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asdunsgsinlufunznou s Mo juRnsidy
NUNELA NIATIINYIANAATNINELE AUTUTEUS
UAINYIDULNYATAERNS
2.3.1 FFIATenauAnAuRYNeY
IATEAUTINE I Uns g Tl uRY
mrnoU (total organic matter, TOM) sn#33 ignition
loss Tnerpusogsunviliuisensos freeze
dryer (FTS System 51 Flexi-Dry™) nduhiu
uualiazid snauid i oufsafun sutuim
Usunaansdunsdulununzneu [7]
2.3.2 FWaswilaveninlufunznou
Runznoufinaunsliuge (o
2.3.1) wuAliagldunnle agate mortar Wa1u1

funlaudnsieiusunalangudn [8] tneds acid

Table 1 Geometrical Landmark of study area in the Inner Gulf of Thailand

UTM unit* UTM unit* UTM unit*
Stations Stations Stations
E N N B N

G1 605098 1395667 G15 703236 1470962 G29 636282 1422993
G2 610228 1415626 G16 696353 1461870 G30 648845 1451604
G3 618036 1438402 G17 697903 1439187 G31 668073 1455100
G4 615876 1462806 G18 692990 1409569 G32 670784 1438746
G5 628010 1479721 G19 625786 1416557 G33 648271 1437562
G6 662200 1470718 G20 628946 1453713 G34 669358 1414723
G7 707280 1457559 G21 649099 1462285 G35 682471 1410575
G8 702930 1442275 G22 669847 1463573 G36 695566 1400950
G9 703947 1416657 G23 686685 1475557 G37 648555 1391124
G10 612651 1384579 G24 682810 1450634 G38 654426 1408978
G11 610837 1406157 G25 681948 1441398 G39 655601 1423059
G12 617956 1426323 G26 690762 1419103 G40 665465 1391855
G13 628794 1468882 G27 631140 1388455

G14 645029 1470301 G28 630824 1406633

* Universal Transverse Mercator unit
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digestion #281A5 89 microwave digestion (Sq'u
QLAB Pro) laglgnsalunsn (HNO,) tduay 10
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lamensgarenses Whatman® No. 41 nauiinun
Siasrziuvsunalansmingoias og flame-
atomic absorption spectrophotometer (Hitachi
model Z-8200 series)
2.3.3 Whareiveya

Udeyad lduuszunana lag
Uriauot ey aldanssuuIfI8a1g9q0-A1gn
Aady + wmﬁmwummgm LATNAFOURIAINL
WANF1IN A AYeIYAToYalUY T-test uayy
ANUFURUSSE IS lanyrnAuUsSHUa1auNs e
suluiunsnaulnedsdinsziarduuszansan
FUWUS WUU Pearson’s correlation coefficient
faelUSIATY IBM SPSS statistics 22 uagUsgiiiy
sydumsuudeuveslaveninlufuns noulaeld

[

YUNSAYAUNI955EINYT (Geo-accumulation

index, /ye,) Jwedesilovsdnssasziunisdu
ou Tngldmnudutuvedaveuiniissdunind
Y99 Turekian kag Wedepohl [9] hazlhuiseau
mmquLLiﬁmaaﬂWiUuLﬁyaumaqiauwﬂ’ﬂmu

Forstner agAdy [10]

3. HAN1TIVBWALIVIIA!
3.1 uaaLiey (cadmium, Cd)
Usunauaadenludunznaunaen
msAnw nudfidneninseduiisanansansaaie
(detection limit = 1.0 ppb)
3.2 AzAn (lead, Pb)
Usuangdalufungneutiaiou
Wy (neunsquagiunnidedls) a1 9.8-27.1
ppm AadY 18.8+4.9 ppm d@munmsAnuiluien
FuAN (nasusaunziunnideddd) nuuTunw
azdalufungnoudian 1.0-15.5 ppm Anade
10.3+3.7 ppm (3197 2) FelsiAunasiunnsgiu
ngnaufumeilmziaiirivuslaensununtuaiiv

(52.0 ppm)

Table 2 The concentrations of heavy metals and total organic matter (TOM) in the sediment in the

Inner Gulf of Thailand

Regions Cd (ppm) Pb (ppm) Cu (ppm) Zn (ppm) TOM (%)
Min-Max' (n = 40) nd** 9.8-27.1 4.9-41.1 17.4-91.2 3.5-17.2
/-\verage1 (n = 40) nd 18.8+4.9 18.0+9.4 46.2+19.3 9.8+£3.3
Min-Max” (n = 40) nd 1.0-15.5 2.4-21.6 5.5-79.4 1.9-18.2
/-\verage2 (n = 40) nd 10.3£3.7 8.9+5.1 27.6+16.7 7.1+3.8
Average3 (n=32) 0.058 17.0 7.8 28.2 1.7
Standard level* 2.0 52.0 25.0 102.0 -

! Result from April 2017, % Result from December 2017: ® Musika et al. [11]; * The standard level of

coastal sediment quality (Pollution Control Department of Thailand);, ** nd = non-detected
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Wy (Neunsaunyiunnidedld) wuildl 17.4-
91.2 ppm ANAAY 46.2+19.3 ppm d1unsANY
luiousuay (Mdsusguaziuanidesls) wu
Fanedlufunznoeudan 5.5-79.4 ppm A uads
27.6+16.7 ppm (157197 2) slsiAunmsiinnsgiu

nenauAuYIEiangia Nl mualagnIuAIUANLATY



Ui 28 aUvil 10 gareu 2563

5ar5memansiasinalulad

(102.0 ppm)
dlefansamuiufinuindansduay
Usunaasdunsdulufunyneudisfoum ey
(neunsgunziuanidesle) deageluand 615
(91.2 ppm &z 8.3 %), G5 (87.2 ppm lag 12.4
%), G21 (76.8 ppm waz 10.3 %), G23 (73.4 ppm
way 13.1 %) way G7 (71.7 ppm way 11.7 %)

donAaINUNaNITANEIUIUSLIUNB LAl UAY

'
=

nznouidageluaandisnadruduiediu vuei
danzduarUSunuansdunidsuluiungnauile

aluannil G36 (17.4 ppm way 4.6 %) Juaad

Standard Level

11 .

Lead (ppm)

December

Zinc (ppm)

Copper (ppm)

Standard Level

ANUUSUIUNBILAILaTdInsEluAUnEnaullAAN

N o

Wiy dnllufeutunauy (dwsguay Tuan
Bodld) nudangdfiangeiianluanid G2 (79.4
ppm) karnudinsduazUsuiaansdunsguluy
Aumgnaufiaa-luanid G18 (5.5 ppm uay 2.2
%) 1 01TUINNYYNIANNTIATIEVAIY
waneemeadfvesdinsdluiungnausening 2
ganTa wudnlanuuanssiuegreiidedAgynia
afif (p<0.01) TnglwAouiuwioy (Nouusay
my Tuanideals) nunesnsilageninsieuiunay

(ndsusquaz Junndels)

Standard Level

| |
April December

Outlier

Upper adjacent value

75th percentile
Median

obues
ojenbiajup

J. 25th percentile

Lower adjacent value

I
April

[

December

Figure 2 Box plot time variation of lead, copper and zinc (ppm) concentrations in the sediment in

the Inner Gulf of Thailand during April and December 2017, representative of pre

southwest monsoon and post southwest monsoon, respectively.
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Figure 3 Distribution of lead (Pb), copper (Cu) and zinc (Zn) concentrations in the Inner Gulf of

Thailand during April 2017 and December 2017
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