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Nan1sUszIiY
AMANYALNINIBATN
AUYY NTU 4 0.22 3.40 o P
: v Wulunusssuwd didesnninensnssy wazenainnssy
anudunsa-ang - 6.5-8.5 6.6 8.1 a I
v Wulumusssuwd tideanninensnssy Lazanamnssy
AnaNwUsMUAl
. wuludawndenmusssumd
win mg/L 03 0.01 0.30 v . . o
N1IKNTUSTUUTIDWAY Ui
waania me/L 0.3 0.00 0.14 v NUIUAWINADUAINGTTUTR
N2UAY mg/L 20 0.02 0.07 v MSHNTBUYDIUS SEULIDUAZEU 9
. wuludwInReNA NG TIUTR
danzd me/L 3.0 0.01 0.40 4 . . y
N1KNTBUSTUUTIDWAL AUl
Fan mg/L 250 5.0 35.0 v wuluAInRaNAUSTTUIR

AMANYAEN1ATIIN

wuludanaaNn NG ITUIR

TaavesuuundiGevionun | o 100 mL Tadwu Tainy Tainy v . L.
voudsanuyuduazdn
wuludawandousnsssumna
glala #io 100 mL ladwu Taiwy laiwy v . L.
voudsnuyuduazdn
asluiie
Usan me/L 0.001 0.0000 0.0000 v mMaynsourews hidisaninunsnssu wagaavnssy
Az mg/L 0.01 0.0000 0.0000 v MINNTOUVBIS N15inNTeusEUYIBLAZaUSine
a9y mg/L 0.01 0.0008 0.0008 v msynsoueus thidsaninunsnssu uazgnamngsy
Fadleu mg/L 0.01 0.0002 0.0002 v MTENTOUVDIUT vpadsnnlssnduiingu wazwiloas
Tasidisa me/L 0.05 0.0012 0.0012 v mswnseuveINs gnamnssumdnuazdensay
uAnLies mg/L 0.003 0.0008 0.0008 v msynsouvesus thidevngramnsslany wumneiuaya
wuiBey mg/L 0.7 0.0250 0.0250 v msynsoueus thideangnamnsslans
loglud me/L 0.07 <0.0010 <0.0010 v dudsangnamnsslany wanain uasle

asaiiililastunazidndngity

dansuLazhansu g/L 0.03 <0.0020 <0.0020 v misldasiidndngiivlumainnunsnssu
ARBIAY Hg/L 0.2 <0.0020 <0.0020 v misldansidndngfiglunisiinumsns
fnd ug/L 1 0.0220 0.0220 v mislfansiindngfiglumsiunuasnssu
1wUnInADIUAZ
pg/L 0.03 <0.0020 <0.0020 v msldansmdndmsislunsviinunsnssu
wunaaesowanlus ?
lIngzAaRlSIUUTY g/L 1 <0.0020 <0.0020 v mislfasiindagiiglumainnunsnisu
Aulau pg/L 2 <0.0020 <0.0020 v msldanstdndngfiglunisiunumsnssy
wnvnendnaas g/L 20 <0.0020 <0.0020 v misldasmidndngiidlumeinnunsnssu
lasanladinu
aavlswasy ug/L 300 46 46 v wanaesldanmslidrasiuminidelsa
Tuslulamaslsfimu pg/L 60 15 15 v nanaegldanmsldnasiufdndelsa
latusTuaaelsfivu pg/L 100 53 53 v nanaogldmnnisidpasiuminidelsn
Tuslauvlasu g/l 100 <5.0 <5.0 v nanaeslianmsidrasiuminidelsa
WNATINBATIAIU v
- <1 0.46 0.46 v wanaseldannnisldrassuminidelsa
lasaladivmu

vanewn: v Aoriuinast X Aeliiunast
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AUYY NTU 4 0.37 3.20 “ Al o
d v Wulunusssuwnd dideanninuasnssy wazenamnssy
anadunsa-ang - 6.5-8.5 6.6 8.0 “ o
v Wulumusssuwf didenninunsnssy uazanaivnssy
AnaNwUsmUAl
. NUTUAINAOUALETTUVIR
wéin me/L 03 0.02 0.22 v . . L.
MINNToUsTULYIDLaT Ui
wargnda me/L 0.3 0.01 0.22 v NUlUAIWINRONANEITUYR
7N2IUAY mg/L 2.0 0.02 0.09 v MIYNTOUVDIUS TEUUYIDUAZEAU U
. NUlUAWINAOUALETIUTIR
dunzd me/L 3.0 0.01 0.17 v . . ny
MINNToUTTUUYIaLAT U
dann me/L 250 5.9 18.0 v NuluAWINA LTI TUTIR

AMANYAN1YaTIIN

uluAAADNANETTUYR

Taavesuuundiderianna #o 100 mL lsinu lainu lsiny v . L.
voudennunuduazdng
glala flo 100 mL ey ladwu ladwu v wiludawndeumusssumAveadennuyuduasdnd
asluiie
Usan me/L 0.001 0.0009 0.0009 v nanIouesns thidenninumsnssy uazgaamnasy
Az mg/L 0.01 0.0000 0.0000 v MIYNTEUVDIUS MIAANTOUTTUUTIDLAZEU U9
d139Y mg/L 0.01 0.0025 0.0025 v mansoutedns thidenninumsnssu uazgnamngsu
Fadleu mg/L 0.01 0.0002 0.0002 v MIENTOUVDIUS wpadanlsanduiiiy uazvioas
AGERTH] me/L 0.05 0.0016 0.0016 v MswndeuveILs gnavnssumanuasBonsnny
uanwie mg/L 0.003 0.0000 0.0000 v maynsouvews thidsangnamnsalany wwmnoiuaya
wuSes mg/L 0.7 0.0220 0.0220 v nmsnsouvesus thidevngmamnsalany
loglud me/L 0.07 <0.0010 0.0010 v thidsanenamnsalans wanafin uavile

ansaiiililastunazidndngity

dansuLazhansu /L 0.03 <0.0020 <0.0020 v misldasmindngiiglumainnunsnssu
AABIAY pg/L 0.2 <0.0020 <0.0020 v msldasiidndngiivlunmsinnunsnssu
fad g/L 1 <0.0020 <0.0020 v msldasidndngfiglumsinnunsnssu
wwUnInaDsuAz
pg/L 0.03 <0.0020 <0.0020 v mMsldansidndmsialunsvininunsnssu
wunnassonanlun ?
lIngzAARlSIUUTY g/l 1 <0.0020 <0.0020 v mislasidadngiivlumsiunensnssu
Auau g/L 2 <0.0020 <0.0020 v msldanstdndngiivlunisiununsnssy
unvendnaas g/l 20 <0.0020 <0.0020 v msldasidndngiiglunsiunuasnssy
lasaladinu
aaslsWasy g/L 300 36 36 v wanaeelfanmslidnasiuminidelsa
Tuslulaaaslsfimu pg/L 60 13 13 v navasgldnmsldrasiuidndalsa
laluslumaslsiinu ug/L 100 5.4 5.4 v nawaseldannmsldnasiuiindelsn
Tuslaviasy ug/L 100 <5.0 <5.0 v nanaegldnmsldrasiumindslsa
wasImandulnsalatinu - <1 0.39 0.39 v nanaegldannmsldnaeiuminidelsa
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CRRECL NTU 4 0.09 089 v HulumusssuTnA tdgnninuasnssy LAYOMAINNTIN
anudunsa-ang - 6.5-8.5 7.7 83 P S
v Wulunusssuwd dideannineasnssy uazenamnssy
AuaNwUEMAL
B wuluAundeunuss s
widn m/L 03 0.02 0.08 v . , o
mMIynseusTUUYiauAZaUiue
unsnnila mg/L 0.3 0.00 0.30 v wuludsandoumusssuyia
NBIUAY mg/L 2.0 0.01 0.09 v MINNTOUVDILS TrUUVauazausTau
wuluAsndeunuss s
denzd mg/L 3.0 0.03 0.24 v . _ .
MIKNSBUTTULYIDUAZEAU A
Fana me/L 250 5.6 23.0 v wuluAsndeunusssuni
AMANYAEN1aTIINe
TndviosununiiGeromn o 100 mL adwu E Tladwu v wiludawndenmussumAveadenuyuduasdnd
glala fio 100 mL lainy lainy lainy v wiludaunadoumusssumnavesdennuysduazdng
aslufiv
Usam me/L 0.001 0.0000 0.0000 v MIYNTOUVDIUS Fudeannumsnssy WA QAAMNTTY
aziia mg/L 0.01 0.0000 0.0000 v MIYNTEUTDIUS NM3AANTEUTZULTIDUAZEU U
A159Y me/L 0.01 0.0008 0.0008 v nSHNTOUTBINS TIFBIMINYATNTIN LAZEAFIVNTI
Fadeu mg/L 0.01 0.0002 0.0002 v NSHNTOUVDIS wpadsanlsanduiiniu wazwiloas
Tasidisu me/L 0.05 0.0006 0.0006 v NMeHNIoUTBIT BRAVNITIIMENUA BN TEATY
uaniey mg/L 0.003 0.0000 0.0000 v maynsouvews thidsangnamnsalany wwmnoiuays
wuBeu me/L 0.7 0.0270 0.0270 v MIYNTBUTBIUS ﬁwﬁamnqmmwmiﬂaw
loglud mg/L 0.07 <0.0010 <0.0010 v thdsangnamnsslany wanain uavie
ansadiitlétesiunazidindngity
dansuLaziansu ug/L 0.03 <0.0020 <0.0020 v msldasidadngfivlumsinnunsnssy
AABIAY g/l 0.2 <0.0020 <0.0020 v msldansidndngivlumsinnunsnasu
el pg/L 1 0.0440 0.0440 v misldasiindngfiglumaiinuasnssu
WwUnInaDsuaz
pg/L 0.03 <0.0020 <0.0020 v msldansidndnsivlunsiinyasnssy
wunnassonanlun ?
lInazAaplsuudY ug/L 1 <0.0020 <0.0020 v msldasidndngiinlumsiununsnssu
Auau Hg/L 2 <0.0020 <0.0020 v msldanstdndngiivlunsiununsnssy
wnandnasd ug/L 20 <0.0020 <0.0020 v msldasidndngiinlumsiununsnssu
lasaladivnu
aaalswasy pg/L 300 27 27 v navastldnmsldrasiuidndelsa
Tuslulnaaalsiimu ug/L 60 15 15 v navasgldnmsldrasiufdndelsa
Toluslunanlsfimu ug/L 100 12 12 v nanaeslfanmsldnasiuiinielsn
Tuslanasy g/ 100 <5.0 <5.0 v nawaeelgannmsldnasiuiindelsa
wasmsnaulasalaiiny ) <1 0.46 0.46 v nanaeelfanmsldnasiuiinidelsn

vanewn: v Aeriuinast X Aeliiiuinas
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Acanthamoeba spp.
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AanaNdANUNUIURoAABIUEWIN FansHamhUssivaenseuunsisielileaty uazusaznsEUIUNSYILNY
o v t:l'o v d’lj z:l' a Zj v v Y 1 o d’lj Ql't:l a a a
yhuthimdatelse lngdlofiansanrasinveamniuneuwmslanadnsyoin1sminaelsailiuss@nsamiieane

AIUNSNNITUTIITANLEBIAELUIAA Multiple-barriers

L@NEN581999
1. SA.WE.A1919558 AUETIUIIUL. (2556, 1 LU¥I8U). LaUUIdInTIUAtnUaonisa1nUsdn. duAuann

https://www.simahidol.ac.th/th/healthdetail.asp?aid=860

2. 1973 1509548, wazwlinn WAy (2554). M5 TETgUAIERATALLEENINNTANYDRERAUNNTIUY
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lulaswanan

lulaswanafin (Microplastics) A eymananafnfidvuiadurigudnaindnnia 5 Tadwas dniannisges
dangnsounninvesgznataRnuua v wieinnwanafniiinnsasdidvuinian welmvunzduinguszasdnis

T drulngizusmsnay v393 wisunesalsusdiviueu lnglulasnanafinanunsauuslaidu 2 Ussam e

I_ MICROPLASTICS —l
PRIMARY —| [— SECONDARY j

MICROBEADS PELLETS mmlmc FRAGMENTS

¥ = '
U iy N

'
a = a

. . . I v & & 5% =~ Y ¢ Y | &
1. Prlmary mlcroplastlcs LUuwaqa@ﬂVIﬂﬂNamiﬁuﬂuqﬂLaﬂll']@’]\'iLLC‘]mu LW@ﬂ']ii%UﬁgiEJsUULQW"]gﬂ']u LYY LR

Y

-

wanainnliilulanaeduvesnisndaudndoeinanadin (Plastic pellet) Wianarafniieglundnsiusivininuazein
Aamin w3eed1019 nTewndflu (Plastc  scrub) @adniSendudn lulaslnd (Microbeads) n3aidin
ansu lulasnanafnUssndanansauninszegduindeunimeiaainnisiavesdelaenssaintnusouguna i
wazlvaasgneia

2. Secondary microplastics (Junarafniiinanwanadnfidauialug nieuilasnaiadn (Macroplastic) ¥
avanogludandaulunaiuwianisdgesaaevseuaniin lnenszuiunisgesaarenaafinuuiaivg linaneidu
wanaRnvumanlanunsafialavianszuiunstesaaneniang (Mechanical degradation) nszuaunIsgasaaIenIAil
(Chemical degradation) NSEUIUNTTERYEA18N19TININ (Biological degradation) WaznNIEUIUNITIDYAAIAY
Wt Ming(UV degradation)@anssuiunismanlasyilviansudaiy lunanafinvaaeen danalilasasisvaanaiasin
a Y = [ [ i 3
an1suaniaudvuaian naneiluansiviuassUsuusgluliiiaseia

= = [ 1 ! v scaa < a ¥ 1 [ & A A S

fingaungIfuransenudesungludainfudalulaswatainidily Wu nmsiaeiledevasaion uavil

! o 8 & oA a 1Y o & 3 & 1 a o a
Hansznusasruumla 8nns SallsenuigiiuasiiuesAuseneunasnunisvuideueglululaswanaindiniduans

wanlndlopdnazlsufnlalnsansuou (PAHs) Tndrasswunluiiia (PCBs) AR (DDT) way laeandu dduaisiiun

1 Y a < 2
ANu1sana A nauLLSIle

LPNEI5D19D9

1. The chemical behaviors of microplastics in marine environment: A review https:// www.sciencedirect.com

/science/article/pii/S0025326X19302036
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“wwasnnaunynausanulaluusauasiingay”

uiurnusit (Estuary) ¥Seusiaaudinses (Brackish water) Wuusiaiindnanusdinlvaniussauiv
a I %’ 1 % a dyn:l a @ 1 %:I a a [ ’o’ P
nainduiinses Uusnliinsuasuilainnuduegnaonial diNinannadiueediIng naaun
1 go’ o [ g A a X a o % dy a ' - P P
PNuld a1raee Aulgaiiinfuleslusssued dnnuldnuiuiisesdevssmnisiilua Muirialuasun

USTAUAVUSDUTENZIA WU YNt Uinaasd wazuinend Wudu

Melosira sp.

aglundulaenay vum 6-30 pm anunsanuensUdsuuasmNUTLTUTRLNED

Togangluusnanihduinas nulavslutinde dnses wazdmea
Melosira sp.

Coscinodiscus sp.
aglunqulaegney vun 30-500 um wuldnslutnda Uinses

wazmeia wudnduanmgresnsaasutunses dwmasenislinuinig

sz

Coscinodiscus sp.

Prorocentrum sp.
aglunqulaluuvianiaaian 1un 30-50 um amseanataunsoaiieenstiny

lovaneUsewnm Wi Prorocentrum lima wag Prorocentrum concavum asna@nsfiy

tic Shellfish Poisoning (DSP) Slgwigsaszuuniaiuamg wulavsluiin

{ 1248

Prorocentrum concavum

Protoperidinium sp.

17139 11N308 kay UINLLa

Protoperidinium tharianum
Y
91989
sruuiinadinsesusitunelzn (2548). amduideuasiimuminensmameiauaseils .
Srasnsel \Wenauysal uavaay (2545). awnenihivunadniudvsauwassyuuinameils. ddnauauenssunsieuini.

NP LRdTUS (2564). Mnduihdslinuiiiunumninagnn ey mMsinnadeeying. Maln T ine1Uieas AnUsTI I INedenYnsenans.

Khatoon, U. (1994). To study seasonal variation and the effect of some chemical constituents on species composition of algal flora in the water supplies of Karachi city

and its surroundings.

Foden, J., Purdie, D. A., Morris, S., & Nascimento, S. (2005). Epiphytic abundance and toxicity of Prorocentrum lima populations in the Fleet Lagoon, UK. Harmful
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“Usan (Mercury)”

asUsznevvasUsenannsautseantaliu 2 Ussinnlveq Ao a1suseneiiunse (Inorganic mercury)
LAy @13U50ndunse (Organic  mercury) tae#l a1suseniis 2 Ussiananansawdsugiuuulvanls uag
al @ [
wyudeuluining
m3uv5¢ (Organic) matiuv3d (Inorganic)

CH, + C,H, '

L, Hg" AR
(CH,),Hg

lawdaweidni

S
c,'@"\
¥

Bacteria

lan : Wood. 1975
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