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. NanasaUAMNININ
38115 i nuA. o o
I GNTHE]
Wan15Usziaiy
AMANBUSTINILAN
AU NTU 4 0.38 25 < s ¥ g
v Wulunusssuwnd dideanninuasnssy uazenamnssy
anudunsa-Ane - 6.5-8.5 6.6 79 P I
v Wulunusssuwnd dideanninensnssy wazenainnssy
AnANYENUAT
B wuludsndounusssund
Lan mg/L 0.3 ND 0.3 v . . ny
MIyNseusTULYiauAZEU e
waania me/L 0.3 ND 0.28 v wuludsndounusssuanid
N2IUAY mg/L 2.0 ND 0.09 v NINNTOUVDIS TrUUaLazgusiau
danzd mg/L 3.0 ND 0.12 v wuludswndeumusssunfnisynseusyuuvisuasguiiam
darn me/L 250 18 38.0 v nuUluBIWINADNA NG TIUYIR

AudnvEN1aTiive

nuUlUBIWINRBNANETTUYR

TadviosuuvaiiGeriaovan | o 100 mL lainy Tainy Tainy v . o
voudvrnuyuduasdn’
glala #lo 100 mL lainy Tainy lainwy v wiludswandoumusssumivendennuyuduazdn’
arduiie
Usen mg/L 0.001 0.0001 0.0001 v nsgndeuraws thidemninuasnssy azgnamnssy
azia mg/L 0.01 ND ND v MIyNTeUTBLs MIfanseuszuLriowazgusioe
a1Iny mg/L 0.01 0.0015 0.0015 v msynseuraws thidenninuasnssy wasgnanmnssy
Fadeu mg/L 0.01 0.001 0.001 v NTHNTOUVDIS wpadsanlsanduiniu wazwiloas
asidey mg/L 0.05 0007 0007 v MsunseuveILs gnamnssumdnuazfensay
uanwie me/L 0.003 0.0001 0.0001 v maynsouvews thidsangnamnsalany wwmneiuass
uuEey mg/L 0.7 0.033 0.033 v nmansounesus thidenngmamnsslans
lwelud me/L 0.07 <0.001 <0.001 v didsngramnsslane wanain uasle

ananfifilddesiuuazindndngiiy

dansunazfansuy pg/L 0.03 <0.002 <0.002 v misldasidndngivlumsiununsnssu
ARBIAY pg/L 0.2 0.004 0.004 v misldasmindngiivlunmsiuneninssu
fnn Hg/L 1 0.025 0.025 v msldanstdndngiiglunisiununsnssy
wwUnInaosuaz
ug/L 0.03 <0.002 <0.002 v msldansidndnsivlunisitnuasnssy
wunnaasawenlun ?
wnezaaalsundy Hg/L 1 <0.002 <0.002 v msldanstdndmgfiglunisiununsnssy
Auau ug/L 2 <0.002 <0.002 v msldasidndngivlunmsinnunsnssu
wnvendnaa’ ug/L 20 <0.002 <0.002 v mislasidndngfivlunmsiununsnssu
lasanlafivu
aaalswasy pg/L 300 60 60 v nawaosldanmsldnasiuiindelsa
Tuslulanaslsfivmu pg/L 60 12 12 v nanasgldanmsldrasiufdnidalsa
loluslunaalsfivmu pg/L 100 <50 <50 v wanaegldanmsldnasiuiindelsn
Tuslaviasy pg/L 100 <50 <50 v wanagldanmsldnasiuiinidelsn
WATAUATIEIU wnanaesldanmslinasiumdnielsn
- <1 0.40 0.40 v
lasaladinu

wunew: ¥ Aeriunasi ¥ Aoliiinunast ND (Not Detected) waneiia avsaudalainuen 6
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518015 I GNTHE]
Wansussiaiy
AMANBUSTINILAN
AUYY NTU 4 0.74 39 < s ¥
v Wulunusssuwd dnideanninuasnssy uaggnamnssy
anudunsa-Ang - 6.5-8.5 72 8.1 P o
v Wulunusssuwd dideanninuasnssy uazeaamnssy
AMANYAENUAL
B wuludaandounusssund
wian mg/L 03 ND 0.13 v . . ny
MIyNseusTULYiauAZEU e
waania me/L 0.3 ND 0.23 v wuludsandounusssund
NBIUAY mg/L 2.0 ND 0.04 v NINNTOUVDIS TrUUVaLazgusia
. NuUlUAINADUALETTHYR
danz mg/L 3.0 ND 0.16 v . . ny
MINNIBUTTULYIDWAT U
daa me/L 250 83 26 v nuludsndounusssuani

AN BEN1YaTIInen

nUlUBIWINRONA NG TIUYR

Tadnesuuuadidevionun | sio 100 mL ey ladwu ey v . L.
Youdennuyuduazdng
- . . _ . wuludswndeumussanei
8lala flo 100 mL lawu laiwu ladwu v . .
YoudeNnuuduazdnd
asiluie
Usan mg/L 0.001 0.0005 0.0005 v nmsynsouvens thidenninunsnssy uazgnamngsy
azfa me/L 0.01 ND ND v MINNTOUVDIS NFfiANTeusTUUaLaZEUs U
d1ny me/L 0.01 0.0013 0.0013 v msgndeuraws thidemninuasnssy azgnanmnssy
Fawdlen me/L 0.01 0.0002 0.0002 v mansoueus vesdennlssnduhiiu uanmilows
Tasidien mg/L 0.05 0.008 0.008 v MsHNTouTBILS aRAVNTTIIMENLAE BoNTEATY
uAnisy mg/L 0.003 ND ND v mynsouves thidsanenamnsalany wumnoiuayd
uuisey me/L 0.7 0.022 0.022 v nansouvesus thidenngeamnsslane
lgenlud me/L 0.07 <0.001 v thidisangnamnsslany wanain uawie

anawnfifilddesiuuazindndngiiy

dansunazfansuy pg/L 0.03 <0.002 <0.002 v mislfasidndngivlumsiununsnssy
AABIAY ug/L 0.2 <0.002 <0.002 v misldasidndngivlunmsiununinssu
fnd pg/L 1 0.024 0.024 v mislasidndngfivlunmsiununsnssu
WwunIRaasuaT
ug/L 0.03 <0.002 <0.002 v msldansmdndnsivlunisitnuasnssy
waunnansawenlus ?
lnusAaalsluLIY /L 1 <0.002 <0.002 v mislasidadngfivlunmsiununsnssu
Auau pg/L 2 <0.002 <0.002 v misldasidndngivlunmsinnunsnssy
wnvendnaa’ ug/L 20 0.058 0.058 v misldasidndngfiglumeiununsnssu
lasalafivu
aaslsWasy ug/L 300 43 43 v wanaeelianmsidnasiuiinidelsn
Tuslulaaaalsfimu ug/L 60 12 12 v nanaeelianmslidnasiuiinidelsn
laluslunaslsfimu ug/L 100 <5.0 <5.0 v wanaeslianmslidnasiuminidelsn
Tuslaviasy ug/L 100 <5.0 <5.0 v wanaeslianmslidnasiuiinidelsn
WATAUATIEIU nanasgldanmslidrasiuiindelsa
- <1 0.34 0.34 v
Tnsalafiu
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38115 i nuA. o o
I GNTHE]
Wan15Usziaiy
AMANBULNINNILATN
AUYY NTU 4 0.04 4.0 < PO A
v Wulunusssuwnd dideanninuasnssy uazenamnssy
anudunsa-Ane - 6.5-8.5 7.3 8.0 P -
v Wulunusssuwd dideannineasnssy uazenamnssy
AnANYENUAT
B wuludsndounusssund
Lan mg/L 0.3 0 0.11 v . . .y
MIyNseusTULYiauAZEUiue
waania me/L 0.3 ND 0.28 v wuludsndounusssuanid
N2IUAY mg/L 2.0 ND 0.07 v NINNTOUVDIS TrUUaLazgusiau
. wuluAIndoum NS INYIA
danzd mg/L 3.0 ND 0.43 v . . y
NINNIBUTTULYIDWAT UL
i meg/L 250 12 119.0 v wuludandenausssui

AN wEN1aTIIne

Tadnesuuuadisevionun | sl 100 mL Tadwu ladwu e v wuludawndeumusssumAveadennuyuduazdn
glala #lo 100 mL lainy Tainy Tainy v wiludswandoumusssumivendennuyuduazdn’
araduiie
Usan me/L 0.001 0.0002 0.0002 v nsgndeuraws thidemninuasnssy azgnamnssy
azia mg/L 0.01 ND ND v MIYNTEUTBILS NMsiANTouTZULTIDLAZEY U9
a9y me/L 0.01 0.0003 0.0003 v nmanIoueaus thideaninunsnssu uazgnamngsy
Fadeu mg/L 0.01 0.0014 0.0014 v NTHNTOUVDIS wpadsanlsanduiniu wazwiloas
AGERIH] me/L 0.05 0.0010 0.0010 v MsWnseuveILs anavnssumanuazdonsay
uanwie me/L 0.003 0.0012 0.0012 v mansouves thidenngramnsslany uumneiuaya
uuEey mg/L 0.7 0.024 0.024 v nmansounesus thidenngmamnsslans
lwelud me/L 0.07 <0.001 <0.001 v didsnngeanmnsalane wanafin uazlly

ananiinlilosiuuazidndngiy

dansuLaziansy ug/L 0.03 <0.002 <0.002 v misldasidndngfivlumsiununsnssu
AABIAU ug/L 0.2 <0.002 <0.002 v msldansidndngfivlunmsinnunsnssu
fad pg/L 1 <0.002 <0.002 v misldasidndngfivlunmsinnunsnssu
wwUnInaosuaz
pg/L 0.03 <0.002 <0.002 v msldansmdndnginlunisitnunsnssy
wwUnnaasawenlen *
wnazaaalsuLdy pe/L 1 <0.002 <0.002 v mi3ldansidndngiiglunsiununsnssy
Auau pe/L 2 <0.002 <0.002 v misldansidndmgiiglunsiununsnssy
wnvendaaas pe/L 20 <0.002 <0.002 v mi3ldansidndngiiglunsiununsnssy
laselafimu
aaslsviasy pg/L 300 6.9 6.9 v nanaegldanmsldnasiuiindelsn
Tuslulaaaslsiivu ug/L 60 <50 <5.0 v nawaosldannmsldnasiuiindelsa
loluslunaalsfivmu pg/L 100 <50 <50 v wanaegldanmsldnasiuiindelsn
Tuslunasu ug/L 100 <5.0 <5.0 v navasgldanmsldrasiuiindelsa
NATINBATIEIU nanaeslianmsidrasiuiinidelsn
- <1 0.02 0.02 v
lasaladinu

vanewn: v Aoriuinast X Aslilinuinast ND (Not Detected) wanedis asaaudaliinue 8
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Acanthamoeba spp.
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BZUAUNIIUT (Acanthamoeba  spp.) Wulusiadiagloniandadugdunidnalsalunywdyilniounss
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v ¥ ¥ ’oj -'-NI 1 r-:{l = = ’6’ %3 1 4’4’

WAIANAIAIUNN LA IA BINSANU AD SEA18LARIRT UIam1 Uiailna ndanad U7 annegnaunn waguindio
ananuIyinlvinnvenla

2. M3faeaNes nNeignIzuadan 81NSNNY Ar BINSUSNENARIERINTSYRb TR down
a1nsazAanelselvisoLlasantuauad oA 9n duau Ussarnviany Jude 939TU Tadn kasidetin 9588213818906

BudlonsaudadeTInuruUseunnd 3 dUan

¥ '
=) =

3. MsAABNSEUUMLAWMEla ¥ lmAna1nsUandnwau
4. NMSAARRNRIMTT 91n157ANU Ao RuUkatTuLNaSaS
NANUIUANTIYVDITDDEN5 185N NS ZUIUNISHARUNUS U Aaafiumnuldlaunngadu Waaannide

= 1

AanaNIANNNUINUREARBTUEWNN FansHamUszUivanensyuumsiisellesiu uazusagnsrUILNNTYILiY

huthimdadelse lnadlofa1sanasInvemnlunauwiszlanadnsroin1sminaelsailiuss@nsamiieane

AIUUANNITUTIITAULABMIBLLIAA Multiple-barriers

LONE5D19D9

1. SA.WEY.A15195T0 FULTIUIIY. (2556, 1 wwie). Lauurainstualivasndeainusdsn. dudAuainn

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

v

2. 19A5 159959%, karylng Na1uLI (2554). ANSHNTEINEUNNIL WAL AIULEENINNISAALY BB LAUNILUN


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

UV Radiation Thermal Radiation Oxidation  Bio-film growth

v v v v

Microplastics

Macroscopic P? fragmentation
Secondary ,“ | Primary Industrial materials
Source . Source Personal care products
Y o Cleaning products
+ ol ] o a >
% L 9— ke Bioim growts
e it c.,L..‘ g l
e Surfac
3 ‘f‘l’°“"‘5 momice 1 Size reduction Crystllinity  Deasity
iscoloration rpholog: oo o

changes

lulaswanaiin

Lulasmwanafin (Microplastics) Ao suniAnatafnifivuaduringudnainannd 5 Tadwnes dniinannisdesdareniounniin
YoernanaRnuuIalug seinanwatafniidinisaselifivuadn Welimungiuinguszasinisldou daulugiisusimsenay

1393 wiounasiligusilduiveu lnglulasnanafinanunsauuslaidu 2 Usean Ae

I_ MICROPLASTICS —|
r PRIMARY ] = SECONDARY .

MICROBEADS PELLETS SYNTHETIC FRAGMENTS
FIBERS
—— f =2
e= = i i)
@ a . moe : \
I [ i

1. Primary microplastics L“ﬂuwa’laaﬂﬁgﬂwém‘iﬁﬁmumﬁﬂmﬁy’mwﬁu donsliusslosianesinu wu dianaafnfivhanléidu
Sandaduvesnsndnndninsinaiadin (Plastic pellet) iinwanainiioglunansusivharmarorafimin infesdrens wioendily
(Plastic scrub) BasinGentiudt lalastnd (Vicrobeads) vidouinansu TulasnanafinUszinnilannsouninszaiegiaundoumangia
nmsisvesdelagnsanniudeudunasiuay vaasgnaia

2. Secondary microplastics LJunatanitinainwaradniifivuinlng viounlasnaradin (Macroplastic) Fsazanagly
danedeudunaunuinmstosaatenieuaniin laenszuiunstesaanenanainunelnglinarsidunarafnuuadnilansaiia
tansyuaunisdosaaneniana (Mechanical degradation) nszuluN1TEoE@a18M19LAN (Chemical degradation) NTEUIUNITEDE
aanemeanm (Biological degradation) ua¥nszUIUNISEREdaBRIBLAETIRE (UV degradation) Fansyuaunismaniazsiiladans
wiaddlunanafinugeeen dwalilasiadaveswarafniianisuandaaudvunndn ﬂmaLﬂumiLLmuaaaUzUuag”meﬁwLLasmLa

eewntunansenuseseneludainfudalulasnatafindly wu nsviiareilaifovasndsn wazinansenufassuy

v '
o v a

@ = 'Y A s K 1 a o & A a a
‘Wﬂﬁ] BNYIN EJ\HJﬁ']EN']‘L«!LﬂEJ’JﬂUﬁ’ﬁ‘WLﬂuaﬂﬂﬂﬁgﬂauuagwUﬂqiﬂuLUauagﬁLu‘lNIﬂiWﬁ']ﬁ(ﬂﬂllﬂLﬂua’]iwaﬂiwai%ﬂaﬂagiilnfﬂﬂ

lalasansuau (PAHs) Inamassiunluiifia (PCBs) AT (DDT) wazlneandu duduaisiiviaiunsanaliminuziSals

LONA15198

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

2. PudeynduaiunasunseiunnnMEUAT OTOP NsuAnIAIansusNg http://otop.dss.go.th/index.php/en/

knowledge/interesting-articles/273-microplastics
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nsldieasldlnirusendandeanu

wsedldlniusendandsnu Wugdnsallwihnldnsualwilnies vialugunsainiiuseansnings dniu

w3BaUsueInIa Anunedaasaausueinianvianuiulaunlagldndsaulniites 1w wIssuiueiniaues 5
= Y & 1 = .:4' v i Y I )

w3BUUU Inverter anduliihssuuiasaing vaneiananmvesmaenlnianansaliuasainglaunn Ineldwasauli

1Jp8 LU vaam LED

98av89n15 LA Bl bNANUse ANy =

<

1. anwnsavseudaanlnihasls wWesnndaunsallinssualniirtdesnitgunsatluihuuuiby yRon-LED
2. Tgunsallwmngauiudnuaroins nglifesduldomdsauludwiluidniu

3. Wulsylemilagsiusansandsnureusemavsa

Y]

Tudiuves nua. wIesldlnihusendandasu dnavegludiuveteoimsdiingu nun.a1wn wagdinau

aunive leednazdaldaunasaneiuluiudeinnis azmiunanisusendandsulndrlavaiau wazasUseudn

Y] e a ) a A a
NHIUUINVULLDUNITUINNFAINNSUA-UA Nz ad

nsldgunsalaruauAuiIsauNaLAas (Variable Speed Drive : VSD)

vsD Wugunsalmuauanusiseuteawesiiihlivnzaudivannsvednaniioifiulszdvinmnis HigUsendn

Astandeauladia

VSD
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AU LNULAY
“N1TUSNYNENIY” (si)

187U89N15: VSD

1. ansavupnusasevvestaweild vhlildanuniseuiinganmuanudesnisveseuluusiasdnvas
2. @3150MUAKLUY Closed Loop Control tteliszuuiliafiosnimasinaeniim

3, Gzi'aaaﬂmsﬁﬂmasumm‘%'aﬁﬂsLLazﬂQQﬁuﬂﬁiquﬁamaﬂuaLm@%LLaz%mfw

4. annsnszanlnihmeududuinlianaudesnsndsinihlnewmzuewmesidvunalng

5. Ysendanasnulaslandsnumuanudnduues Load

nun. i vsD wldlunisusumnusisevveaesesguiniltuewmesiviinduaiossiuig iweaiuaunis
guingtlilanuanudenis lneanunsasaliviateguuuy 819 Peak 3o Off-Peak iaAIuANn1sIeU1

wingauLaranInantgadelussuudmingdnee

nslduanasuszansnmgesauiuasguinluaniinga-9nein

'
v o a

wawesUszansnmguduneweidudnturiialswesniinsesen sonuuukaslseneulassaiamemesily

ey Inevilunewmesuszansnmasunndnnidt 5.5 Alatad aefivszdnsnmuinnituewmasuuusssunilssunn 4

= a

- 7% wawmoiUsyanSamasuevgasiiusy@nSnmuinninuelnessssunUsyanm 2 - 4%

Jofvaanslduewmesussansnngs
1. anAlgIg AN
2. edpufulisuninuaziigumndainiy
3. flongmsldfauuuuaznsthgadnwm

4. gnsaldivaunsalmuauanusiseunawas (VSD) el

nua. lofimsihuewesussavznmgunldnusuiuniessguiiluaniinda-9nedives nua. NdnsiuaIes

Wurauu vlmdiunanisusevdanasnulniiladaiau wazazuszudandsanuunndudioldausiudu VSD
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AU LNULAY

“uwasnnaunynausanulaluuswrasIngay”

1Y
S o A 1

AunU N (Estuary) wseusiiaiinses (Brackish water) Wuusiniaiindnannuaidnlvaun
ussaudunzaiauiinses diusnadiniswdsuwdamnuhnegnasaiial diinannsuauiu
Yo InTviaatnanuin a1rae Autvglaliintuieslusssued dnnuldniuiuisesneueanig

H A & T a [y a 1 |5 1 I ¥
ilua MluihInlvraasunussauiuuinanegia Wwu Uinkidl vineass wazUine Wuau
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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
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