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AMANYULNINIBAN
dusng Co.Pt. <15 ND i v Bulupuisssuend trideaninensnssy
LAZRNAINNTIY
SauaTNAY - i lddud | Ldud v Wulunusssund trideainineasnssy
Fafga | Wilufes | Wseies LAY RAAIVINTTY
AUYU NTU <4 0.23 0.83 v Hulunusssuend trideaninensnssy
LAZRNAINNTIY
Anudunsn-Ang - 6.5-8.5 7.45 8.19 v Fulmusssumi tideaninensnssy
LAZRAANNNTIY
AMENYUENIAL
?li)ﬂLL‘ﬁ\?ﬁ%ﬁﬂElﬁ'\ﬁiﬂﬁllﬂ me/L < 600 103 166 v WUIU?QLL’J@%@@JW]SJﬁSi&JW]a
wan mg/L <03 ND 0.05 v wuluAsndounLsTIHYIR
NSHNTOUTTUUVIBLAL AU
ussnila mg/L <03 ND 0.04 v wUlLA W InEouRLsTIUTIR
NBIAY mg/L <20 ND 0.04 v NSHNTBUVDILS SEUUVIBLazaUio
denzd mg/L <30 ND 0.04 v wuluAawindeunusssua
NSHNTOUTTUUVIDLAL AU
mmnsxé’wﬁgwm meg/L < 300 85 136 v Wulugql,yméjaumqmﬁsjquqa
Fawn mg/L < 250 8.8 29.0 v wuluA N eumLsTIUTIR
GEDIEH mg/L < 250 5 13.6 v wulLA N eumLsTUTIR
goalsn mg/L <07 0.11 0.56 v wUlLA W INE U LTTIUTIR
luasm me/L < 50 0.03 1.40 v hwzansusuUsRu msfiunndunsey
vioszunethide
lulnsai mg/L <3 ND 0.03 v hwzansUsuUsRu mshituandunsey
vioszuethide
TaavlasuuuaiiSeriaiun | o 100 mL lainy Tainy Tainy v wuluAsndounusssuYA
vaduNUYwLardnl
dlala #o 100 mL Tainy Tainy Tainy v wuluAsndounussuYR
vadduNUYwLardn
auarialafanda #e 100 mL lainy Tainy Tainy v wuluAsndounusssuwA
2a3ua vauduNUYLLardn
ugaluiuaan #i® 100 mL Tainy Tainy Tainy v wuluAsndoumussuYA
voudsNUYBduardnd
ARDANILAN #o 100 mL Tainu Taiwy Taiwu v wuluA IR eumusTIUYIR

3 = s v &
wasWisaud VOAUAYIMNUUYULATER)
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arsduiiy
Usam me/L < 0.001 ND ND v NSHNTBUVDIT UNALININYATNTIX
WAZEAAMINTIY
AN me/L < 0.01 ND ND v NIHNTBUVBIT NSAANTBUTTUUYID
wazguin
d15uy me/L < 0.01 <0.0025 = <0.0025 v NSHNTBUVDIT WNHLININYATNTIX
WAZERAMINTIY
Faeu me/L <0.01 ND ND v NsHNTOUVRILS vaudsanlsanauldy
RGN
Tasilieu mg/L < 0.05 ND ND v MINNTOUVBIS DAANANTIUNAN
uazidansEAny
uAALley mg/L < 0.003 ND ND v NsHNTOUYBILS WdBINgRamnsIulans
wuRLMBS AL
= ' ]
wuLsea mg/L < 0.7 0.054 0.054 v NsHNToUvedLs WduNgnamnsIulane
4 3 a +
laelud me/L <0.07 <0.001 | <0.001 v Wdeangnamnssulane wanadin wazde
anaalinldlesiuuazindndnginy
DANIUKATAANTU He/L <0.03 <0.001 | <0.002 v nsldansidadnginlunisvinnunsnssy
ARBLAY be/L <02 <0.002  <0.002 v nsldansmdndmgiiglunisvininensnssy
adad v o v o ] o
anv /L <1 <0.002  <0.002 v nsldansidndngiiglunsiinensnssy
lUaAaasuas g/l < 0.03 0.006 0.006 v e e .
o y nsldansidadngiiglunisviinensnssy
wumaaasdwanlen g
o o o v w o
inyzaaelsiuudy /L <1 <0.002 | <0.002 v nsldansidadnginlunisvinnunsnssy
auau pe/L <2 <0.002  <0.002 v nsldansidndnginlunisvinnensnssy
o g v ° v o °
WNVBNYARDI be/L <20 <0.002 = <0.002 v nsldansidadnginlunisvinnensnssy
Insaladimu
s v v =] o v &
Aaalsvladu be/L < 300 52 52 v nanaeglaannisldnasiumdaizelsa
S v v J LY ¥
luslulanaelsiion pe/L < 60 10 10 v nanaegliannsldnassuindnivelsa
IS 4 v J L ¥
laluslunaaalsiivnu pe/L < 100 <5.0 <5.0 v nanavglaannisidnassuidnielsa
s 1% v =] o v &
Tusluvlasy e/l < 100 <50 <50 v nanaeglannnsldnasiuidaizelsa
HATIUBNTIHIY - <1 0.34 0.34 v nanaeeliannsldnassuindnivelsa
Insaladimu

vanewn: v Aoshunaet X Foliiuinasi ND Aeliianunsansiany
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578075 LUt nUA. ; Y GR

AMANYULNINIBAN
dusng Co.Pt. <15 ND 13 v Bulupuisssuend trideaninensnssy
LAZRNAINNTIY
SauaTNAY - i lddud | Ldud v Wulunusssund trideainineasnssy
Fafga | Wilufes | Wseies LAY RAAIVINTTY
AUYU NTU <4 0.32 1.70 v Hulunusssuend trideaninensnssy
LAZRNAINNTIY
Anudunsn-Ang - 6.5-8.5 7.64 8.30 v Fulmusssumi tideaninensnssy
LAZRAANNNTIY
AMENYUENIAL
?li]\?LL“ﬁ\?ﬁ%ﬁ’]Elﬁ'\ﬁlﬂWllﬂ me/L < 600 90 179 v WUIU?QLL?ﬂéjaiquﬂJﬁiiiﬂﬂa
wan mg/L <03 ND 0.11 v wuluAsndounLsTIHYIR
NSHNTOUTTUUVIBLAL AU
ussnila mg/L <03 ND 0.05 v wUlLA W InEouRLsTIUTIR
NBIAY mg/L <20 ND 0.04 v NSHNTBUVDILS SEUUVIBLazaUio
denzd mg/L <30 ND 0.04 v wuluAawindeunusssua
NSHNTOUTTUUVIDLAL AU
mmnsxé’wﬁgwm meg/L < 300 86 145 v Wulugql,yméjaumqmﬁsjquqa
Fawn mg/L < 250 4.4 28.0 v wuluA N eumLsTIUTIR
GEDIEH mg/L < 250 7.0 14.5 v wulLA N eumLsTUTIR
goalsn mg/L <07 0.13 0.44 v wUlLA W INE U LTTIUTIR
luasm me/L < 50 0.02 0.74 v thwgansUsulssiu nisdiuandaunsey
vioszunethide
lulnsai mg/L <3 ND 0.03 v hwzansUsuUsRu mshituandunsey
vioszuethide
TaavlasuuuaiiSeriaiun | o 100 mL lainy Tainy Tainy v wuluAsndounusssuYA
vaduNUYwLardnl
dlala #o 100 mL Tainy Tainy Tainy v wuluAsndounussuYR
vadduNUYwLardn
auarialafanda #e 100 mL lainy Tainy Tainy v wuluAsndounusssuwA
2a3ua vauduNUYLLardn
ugaluiuaan #i® 100 mL Tainy Tainy Tainy v wuluAsndoumussuYA
voudsNUYBduardnd
ARDANILAN #o 100 mL Tainu Taiwy Taiwu v wuluA IR eumusTIUYIR

3 = s v &
wasWisaud VOAUAYIMNUUYULATER)
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318119 et nuA. NN

arsduiiy
Usam me/L < 0.001 ND ND v NSHNTBUVDIT UNALININYATNTIX
WAZEAAMINTIY
AN me/L < 0.01 ND ND v NIHNTBUVBIT NSAANTBUTTUUYID
wazguin
d15uy me/L < 0.01 <0.0025 = <0.0025 v NSHNTBUVDIT WNHLININYATNTIX
WAZERAMINTIY
Faeu me/L <0.01 ND ND v NsHNTOUVRILS vaudsanlsanauldy
RGN
Tasilieu mg/L < 0.05 ND ND v MINNTOUVBIS DAANANTIUNAN
uazidansEAny
uAALIEN mg/L <0003 | 00004  0.0004 4 NIKNITEUVRLS WIFeanenavnssulane
wuRLMBS AL
= ' ]
wuLsea mg/L < 0.7 0.065 0.065 v NsHNToUvedLs WduNgnamnsIulane
4 3 a +
laelud me/L <0.07 <0.001 | <0.001 v Wdeangnamnssulane wanadin wazde
anaalinldlesiuuazindndnginy
DANIUKATAANTU He/L <0.03 <0.002 | <0.002 v nsldansidadnginlunisvinnunsnssy
ARBLAY be/L <02 <0.002  <0.002 v nsldansmdndmgiiglunisvininensnssy
adad £ o v o ] o
anv /L <1 <0.002  <0.002 v nsldansidndngiiglunsiinensnssy
lUaAaasuas g/l < 0.03 <0.002  <0.002 v e e .
o y nsldansidndngiaglunisvinnensnssy
wumaaasdwanlen g
o o o v w o
inyzaaelsiuudy /L <1 <0.002 | <0.002 v nsldansidadnginlunisvinnunsnssy
auau pe/L <2 0.012 0.012 v nsldansidndnginlunisvinnensnssy
o g v ° v o °
WNVBNYARDI be/L <20 <0.002 = <0.002 v nsldansidadnginlunisvinnensnssy
Insaladimu
s i v =] o v &
Aaalsvladu be/L < 300 55 55 v nanaeglaannisldnasiumdaizelsa
S v v J LY ¥
luslulanaelsiion pe/L < 60 1n 1 v nanaegliannsldnassuindnivelsa
IS 4 v J L ¥
laluslunaaalsiivnu pe/L < 100 <5.0 <5.0 v nanavglaannisidnassuidnielsa
f v 1 A o o &
Tusluvlasy e/l < 100 <50 <50 v nanaeglannnsldnasiuidaizelsa
HATIUBNTIHIY - <1 0.37 0.37 v nanaeeliannsldnassuindnivelsa
Insaladimu

vanewn: v Aoshunaet X Foliiuinasi ND Aeliianunsansiany
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Acanthamoeba spp.

[ § a v

azuAUNITUI (Acanthamoeba  spp.) Wuldsladanaglonianiadugdunidnelsalunyuwdvliniions

ulgluuvanit iy neeay g ethds diluasyied thandsn laawau tndes way dmsia WHudu esogau
Tngrhuszuumaiumela wwaiifands vide Woulondnag 1y o1 Un Tnssayn wae desanon dil

1. msfadeiinn dnlngwulugildeouuwmndiouduidrnauddeiliarein viedawdandaomdin
udrdendeiilliazein eanisiinu fo szareiewn Yanan thalua ndauas Uainniegnann wagmnide
anauagylinuenle

2. Mfinudeiiaues LAnnnieiingnisuadon o1nsiiny fo ernisusniduadseinisvedlinin deun
omsazadelsativieidosentuanes Iiun 9n duau Uszamvaeu Tuss $158u Tash wazdedin deszesnardous
Guilomsauiadetinumuszann 3 dUan

3. manuefisruumadumela shlmAnenisUandniay

4. msfadefiiavils 01n13iiny Ao uuszifuunaFess

MnAMEuATIETeLdeasa ks Vinsz U AU Tz Feadiuealdlamnndetu esinide
Fanamienunumusenasiugenn famndmhuszdiiivanenszuiumsiiroilonty wasusasnszuaunistaetu

iuhimdngelsa nedleiansunasiuramndunsuladlanadnsveinsidnielsaniiussdnsaniieane

AIUNANNITUIIITANULEEIPIELUIAA Multiple-barriers

LONENTD19D9
1. SA.NE.AITIITIU FUETIUNTU. (2556, 1 Luwiren). Laudnasnituflilaondeannusdn. duAuain

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

2. 733 509598,  wazvllan wa1udy (2554). n1stsEiaguaEiarAUEEIIINNISAA Y RAUNITIU
(Acanthamoeba spp. Infection’s Health and Risk Watch)
3. AT WETINIU. (2560). 1UsINF21779715Unmg (RUiASIN 6). nganma: Tssiuinmfandiag

4. Ande Weuagissl wazAne (2563). MTIATIEYiAUdEIAM nUsEUveInUssUdIuginnA(Risk
Analysis for PWA Water Quality)


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

UV Radiation Thermal Radiation Oxidation  Bio-film growth

v v v v

Macroseopic P"? fragmentationt
econdary
ource

Microplastics

) 1 % Bio-film growth

CryValline regions

Size reduction Crystallinity Density
changes changes

lulaswanahn

lulaswanadin (Microplastics) fie ayn1anaafniiduwinduniigudnalnannit 5 Tadwas dnineinnisees
danevsounniinvespznaainuinlug wisiinanwarafnfidnisadelidvumdn welimunzduinguszasdnis
g dulvgfiusmsnan nss vseunesalisussliuiueu lnglulasnanafinanunsoudaldidu 2 Ussim fe

’— MICROPLASTICS —l
r PRIMARY — l_ SECONDARY -

MICROBEADS PELLETS SYNTHETIC FRAGMENTS
FIBERS

L;@'T\n
%" P | m

. . . I3 a o a Yo < & Vv a ] ¢ Y ' &

1. Primary microplastics tJunanainfignudalvdvuinidnuinuan ienisldussleviianzany wu s
wanadnihunliiluiagasuvesnisndandndueinaiain (Plastic pellet) Winwaafniieglundniaeivinaruazein
a v a ° = = . 2 o a PV N o« . = =1
Hantdn 1ATe9d1819 w3eendilu (Plastic scrub) @esinisendudn lulasdnd (Microbeads) w3eLdin
ansu lulaswanafinUszanianunsauninszanegduindeun1amnegiaannnisiweudelagnsaanti wiougunai
waglvaasgneia

2. Secondary microplastics \unanainiiinanwarafnfiflauinlve) nieulaswaiain (Macroplastic) &4
avauegludwindendunaiuuianisgesaaevsennniin lnenszuiunisgesaatenaiafinuuiaivglinanedu
wanaRnvuadnianusaialavisnszuiunisgesdalening (Mechanical degradation) NszuIuNsERaa1EN1LAT
(Chemical degradation) NT¥UIUNNTLBEAANENINTININ (Biological —degradation) LagNIEUIUNITUDUEANYAY
Lase1img (LY degradation) @ snszuUulIUNITINRaNU e
iliansudaufulunarafinugaesn danalilassadrsvesnatafniinnisuandlaudvuiain nanewlu
a1suvIuasyUrUuaglunivinasneia

= a LY ! ' v saa < a £ ! [ & A A =

fenungiiunansenusesangludainiudalulasnataindily wu nsihatedisiievaeniion wasll

1 Ly a 5 v a d' U cl' I I3 dy I a £ I
NANTENURDITEUUNILA DAY mmwsmumEnﬂ‘umi‘mLUuam‘UizﬂaULLazwumiUuLUauagiulm‘[mwmam AU udang
nanlndtlemdaneelsurdnlalasansuau (PAHs) Indamasstumnbludida (PCBs) Ad7l (DDT)

a = & a o ! Y a < 14
waglaoondu Faduansiuianunsanalminuzsele

1BNE1581989

1. The chemical behaviors of microplastics in marine environment: A review https:// www.sciencedirect.com
/science/article/pii/S0025326X19302036

2. grudeyaduauuazenseRuAMNINENA1 OTOP NSIANgMIARTUINIS http://otop.dss.go.th/index.php/en/

knowledge/interesting-articles/273-microplastics
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“n13aYINENaY”
nslgnasnunyuIeY

WAUNYULIBY (Renewable Energy) tunnainasunusssuydnazausadinauunlaludla lewn
nEsLasDfing wiuan WUt ndsnudamna udu fedanunguisuiis fldsuanudemnduoeis
1N Aensuanluiiianndanunasending (Solar Cell) Laanniundsnuiamisodunldldogunaduazeny
nsldeuenuy sediteasdamuaiivenmanieae

UafrpiMsldndununy iy

1. @ansausendaaluile

2. Andanfouldruldednesing

2. flongmsldauiieniuny

3. 978aANSVIALAAUNEIUYBIUSUNA

Tudiuves nUn. msldndenunyuisu lneilanzeg1984n1sinns Solar Cell Ivay
Tudguvesaninan-91e1h Phedddndsnulniuiduduunnuazldnunseniciu azfiunanisuseundand sl
Iadalau uenanddsanansadaaldaulusiasdrinaunigg lame
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WU Inverter duulifinszuuiasaing vanefanunmwevaonlniiannsaliuasadinsldun Tnsldndanulwitdes
WU viaen LED

Yanuain1siaasadldininUsendanassny

1. aunsaUsendamlnihacls WWeendgunsallinssualnindesndngunsalluihuuudy
2. Mgunsalldmnzauivdnvareins lnglidesduiomasnuludiuilisidu
3. 1 Julsrlovillaesusionsldndsnuresusewmavi

ludiuves nua. wnsedldlnihusendandenu dnazegludiuvetormsdrineu nua.a1vn uagdrdnau
auntwe Iestnazidaldaunaannsiuluiudarinnis azsiunanisusendandsnuluihledaiau wazazUseunda

(% é{ A = a (% a a d’
NASUNINVUUBUNITUINITIANTUA-UA LN

r— AEEAE ]

Ainudanldvasaln wuul FD 2 .
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AUILNALAY

“unasnnaunvausanuldluusiiuuasinnsey”

Y 1%
o

Nunurnusitn (Estuary) wSeusSiainges (Brackish  water) WuuSiaunindnainusidiluaun

'
a [y

vussaudunztanaduinngoe ﬁfm‘%mmﬁﬁmsL‘Ué“aul,maammLﬁuagmaamL’Jm MNAINNTHANNUVDS
J13nilraau1anniiin d1eaed dutvzainedueslusssusa dnnulsnuiunssesavenisiniva

a

< Y a v a 1 ' 8 ' [ £
Aduwihinlraasunussauiuusnumengia wu Uinuddl Yineaes wazdinen iunu

Melosira sp.
aglungulaezmen Yu1m 6-30 um @ansanusenIssullawududuYeLnie
Tngangluusiuinudias wuldvidludidn dnses wasimeia

Coscinodiscus sp. Melosira sp.
aglungulaezmon w1 30-500 um wuldvidluiiidn insey
wazihnzia wulduammuesnisaadudunses dwanonisliuinig

WUsEUn

Coscinodiscus radiatus

Prorocentrum sp.

aglungulaluivianiaaian v1a 30-50 um mm’maqaﬁmmsaa%ﬁams%aﬁw
lavianeuseunm Wi Prorocentrum lima wag Prorocentrum concavum @3719an5fiy
Diarrhetic Shellfish Poisoning (DSP) fgnidsieszuumadiuemis wuldvslutihie
¥hnsos uay tmzia

Prorocentrum concavum

Protoperidinium sp.

aglungulaluurianiaaian wu1n 50-100 pmwulansly
AN ¥ x
113m 1nses waz U

Protoperidinium thorianum

91984

szuvinmindeswhinnzng (2568). anduidounsimuminensmamsiauaz il

Saas1nsel Wenauysal uazany (2505). awsenthaurundnludmseuasssuuinameil. dinausuznssunsidouiona,

TN I FUITUS (2564). mnéfuﬁwﬁqmﬂLLniifmwmwmaimqmiwmLLazmsé“ﬂmiL%qaigi"nﬁ. ATV U2 AQYUTZU UINTINEIEBNUATAENS.

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
Algae, 4(6), 1063-1074.



Usan (Mercury)

asUsznevesUsenanunsauvseantiidu 2 Usstanlugq Ao @1susenefunse (Inorganic mercury)
war @15Usen8unid (Organic  mercury) lag# arsuseniis 2 Ussianarunsawdeuguuuulianls was
s duindng
B 8uy39 (Organic) meiuvsd (Inorganic)
CH, + C,H, l

X Hg" AIR
(CH,),Hg

laGauainag

SHELLFISH

!

(CH,)S-HgCH,

flan : Wood. 1975

! A = ! 1 [ = & Aa v

na1afe a1susenfiegluussenniadiulvgazegluguvessinusen sudusuinlianuduloguuazavane
uliidanies Usendiegluusseinisaiunsadiungunasinldsienssuiunmsanazan soudisasusen ign
Usegasgunan dlngazgnandudilieglusunianzneunvivase visiiduaisduniduazeiiunid uay
Anaznauasgueilunawen Inenuinluihiliansusenevdunidaragediu a15aza1evesansdunsy
Y l v o v a v = Sy MYy Mo H %%
AanananIasINdnuasusentallu ansusendsdeunarameuiliuaslils dunliazareuiszanasgies
Uwiuil duiasangiiliazgnandulageuninvenenaukyiIuasy wagdsiinnnaznauuiy

[ a
NaANUUUNYYIUTaN

a1susenjuniludunsesnetinuiniian Aeluguvedlessinevessinusen a1unsaiiniiy
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