Tasdenlalnsnrfuenluin uasasnaw Bunredmes Savdnssaeq

WNRANNGALNG FINA YR

neninustiTusoumireanisd NEBINVANGRTUTEY fy IEARA TN TR
AVRITNTTIINEANRRTANITWIRRBN
tuiranende Yanansaiavanenae
W.A 2538
ISBN 974-632-414-4

aravsreniudininends iasnsalminende

TIb%0002%



PETROLEUM HYDROCARBONS IN WATER AND SEDIMENTS
IN COASTAL AREA OF RAYONG PROVINCE

Miss Krittayaporn Tappatat

A Thesis Submitted in Partial fulfillment of the Requirements
for the Degree of Master of Science
Inter-Department of Environmental Science
Graduate School
Chulalongkorn University
1995

ISBN 974-632-414-4



- - - -l : - v
vdienetinud Uimsdealalamafuenluy uasaznaw Buauimzia

minTTnes
Tnes UNAMINGRETNT YINNTViR
avenn menaarisntazuinden
sz nmn AT Az e daueang

ernsfiBndon wepma seudu

TouFininende pinansaioninedt evyii i Aine s it
MmN mRMANgRn Frygamoudia

............ Em«n T . ADUALTEURAINERE

ATUSNITHNINMININETINUS

............................................................... Ussaungsunig

............... k’“’z&"w‘( oL BN

................................ e e BN
Lnqane Uiy

o §
............ BB ey )70 SV aoning

(30 anTanee wsnSmel unuading

...... . M3 o) h 05 H5 iy
(@907 m7.07980 Ussvimgunaang



Vv

a P Lrd el "va a 4 o A dv <4 ' =
WHN ua‘uuunﬂﬂUammuwuﬁmfﬂunsavm‘ummwmuwumm

nqRuans  asti 1 OTes . Sonlatasasuaulmfuaraz nowus sndaudineia l
Fwmdnszvae (PETROLEUM HYDROCARBONS IN WATER AND SEDIMENTS IN COASTAL_é
AERA OF RAYONG PROVINCE) @1aq59fi§nwa sodAnadnsnansy ays.faua dweans, |
anan s M au wryauwa  A99ufu, 182 win. ISBN 974-632-414-4 :

rianas L fusaoun s me Lauasaznoufawmin Smaw 27 anafl annust amdrudanea
fm¥pszuas senasLfoupuantusBesuaanu 2537 '!Lns’umnl?mmﬁ‘ims'Lﬁuu‘laimmsuau‘lu
dmzia 1nu95Wpoot saLdundUnTRdTad uas 91 ArtsmndfauasUsunaila T as A suoulumz naw
A T RS UNAT AT TANS IR m’md?umﬂimtﬁuulains-ms-uau‘lm?qﬂstaﬂmag‘luefw 0.05-
11.84 IuiAsnSunodny tfisufudasuanssawlasdu é’lmdu‘lwh'zmamé'mns-su e uaz;Mz
 Hoshn Su 1.94, 1,12 uaz 1.09 luiAsnsusodns Aaua 6 AL R80US Lot wnaets
5 nu. uazvneds 10 nu. Aeudu 2.85, 0.67 war 0.63 luiAsnsusofns maua 6 aangy

L4 1 ~ L ] 1 “
wuaIngaaL sdLJuadL Unasugassagaswd meta 22 lviwuan L una suuJouannd s da

USummuastadal mis asdlunznoulavindan 0.11 - 14 .37 ”luiﬂsnsnmansm?qwﬁmmq
mefy 2,52 TuiAsnsusionsu USuanuarfadag misannasus L amna s19fud wuanus
ammwnsmﬂmsqéﬂ mummw?mmﬂuﬂuuazmq:;ﬁm Usumi afumiuszoznasfhinads wuan
usLamgnudafinngede uazanas L Surwunnuss senathinsdtioonly Usinm PaHS sasaglugas
trace - 1.66 luiasnsumonsinimalnuny Teoflaniafy  0.28 lutasnsumonss Usuamtede
§INFINAN 7'12}'Mﬁﬂ§mm$4$m'lw§t oy AINNARIBUSL gRAMNY suUAs LWz LBus S

' ) ' R
PAHs |.aﬁummsusmqmaqsﬂay‘lwh'Jmhusit wazanaInauszozn i sdsmnus gy

| S0yt Busla tas A Suanlunfuazusunala tns an suonlun: nouRaminmauna s1¢. |
M‘m'Sﬂ‘lﬁﬂmwumnﬁwﬂuadq451\1’8#:"\#\%911'14éna‘ﬁ‘q 3 UStam  AauRaNszuzniaus L andauds

] B & . o
uanAq9amutLaasinadafis 5 nau. uaz 10 nw. ounefhlud afdszdunanudodu 95%

unasflu901d95 18 TasAn Suaulun: nouavmiaus L s udds TneLawIzus L
| grAmMNSsuRsgIn  wudnflumasrial Anaanna stuifousosfehid1duL afos dns L afosounu |
T599MPAAMNT SN uaz1$omns 4 safadfvhiiafosinfliauna s lwinuas  wuaaeds !
5 mi. wuanlasudnSwana suut Souanmishuudun s it s asnfafiunasfunannnssuouna s
- &auasazvmaslanawiaaanintaunasneuuasfeduganas wanads 10 mu. dwlwleosdas
i latasAr suaufwusiunas it Anaanna s&s L Asa eBuss suga bl wlainsarsuouaannasuutTou s

2999 Bhi 1 sl m¥n

! wanaanfl lafimsani snszanveaslatasmsusuniunaudn Wesu L flsufuongyeosdy |
Arnousan 4 anafl wuawSiamdnaifinadsseinm 1 nu. meneutufina suniSousosdns z
latasan susuaannas i Wity sweos L o ndan 1Byt anauaundadna Bfogvin sdsuannda |
20 mu. Sawdns PaHs Lawazlusznouduun q il Tuee nouduan amuan L Buletasmrsuoud |

- ) ]
HIAINNITAIL ATIENRINS STRP1 R TauNans suasuuafl oL Jud ulw ;

a Andne . 4 &4 aa %Wﬁ:“s
NN ... » ayNoIYoOUAA <

- ) " - ‘ . N
INUIAIARTANT 2 UIRRON muiloteo1m1sEninmn A9+7 SOdeqpec

TN
4 4 « SO
Umisdnm 2537 MukoreIININEIIY Q""’




## C526280 :MAJOR INTER-DEPARTMENT OF ENVIRONMENTAL SCIENCE
KEY WORD: PETROLEUM HYDROCARBONS / SEDIMENT / CONTAMINATION / COASTAL ZONE /

RAYONG PROVINCE
KRITTAYAPORN TAPPATAT : PETROLEUM HYDROCARBONS IN WATER AND
SEDIMENTS IN COASTAL AREA OF RAYONG PROVINCE : THESIS ADVISOR :
ASSO. PROF. GULLAYA WATTAYAKORN, Ph.D., CO-ADVISOR : MR. CHUMPON
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Sea-water and surface sediment samples from 27 stations along the
coastal area of Rayong Province were collected during Feb - Dec. 1994,
Petroleum hydrocarbons in water were analyzed by fluorescence spectroscopic
method, whereas those of surface sediments were analyzed by gas chromatographic
technique. Concentration of hydrocarbons in sea water were found to be 0.05-
11.84 ug/l chrysene equivalents. The average concentrations were 1.94, 1.12
and 1.09 ug/l for industrial, urbanized and aquacultural sites, respectively.
Average petroleum hydrocarbons for near-shore, 5 and 10 km. off-shore areas
were found to be 2.85, 0.67 and 0.63 ug/l, respectively. Fluorescence spectra
of the samples revealed that contamination was mostly from diesel oil.

Total n-alkanes in surface sediments were 0.11 - 14.37 ug/g dry
weight, with the average of 2.52 ug/g. Comparison of total n-alkanes in the
three areas of studied showed the highest value to be around the industrial
site, followed by urbanized and aguacultural sites, respectively. Total
n-alkanes was found to decrease with distance away off-shore. PAHs content in
the sediments ranged from trace-1.66 ug/g dry weight, with the average of
0.28 ug/g. Total PAHs in urbanized area was found to be the highest, as
compared to industrial and aguacultural sites.

Hydrocarbon contents both in sea-water samples and surface sediments,
were not significantly different with respect to land-use purposes. However,
hydrocarbon contents in the near-shore area were significantly different from
those of the 5 and 10 km. off-shore areas at the significant level of 0.05.

Major sources of hydrocarbon contamination in near-shore sediments,
particularly around industrial and urbanized sites, were found to be mostly
anthropogenic in origin, being diesel as well as used lubricating oils from
industrial and boating activities. Hydrocarbons found in 5 km off-shore area
derived from both biogenic (phytoplankton and higher plants) and anthropogenic
sources. In 10 km. off-shore area, hydrocarbons were mostly from biogenic
sources with little contribution from anthropogenic sources.

Distribution of hydrocarbons with depth of deposition in 4 dated
sediment cores was also studied. Near-shore sediments, from 1 km. off-shore
station, was found to be contaminated by hydrocarbons from pyrogenic sources
at much earlier dates when compared with sediments from stations located more
than 20 km off shore. PAHs were found mostly in upper layers of sediment
cores whereas hydrocarbons in much deeper sediments derived mainly from
bacterial activities.
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