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NANAEBUAMNTNIN

NANTUSTIAY

-
ARSI

ANENBUSNNIBATN
ANMUYY NTU 4 0.08 1.10 v Dulumsssund didsnninunsnssy WAZMAMNTIY
anudunsa-ang - 6.5-8.5 6.9 8.0 a4 P
v Wulumusssuwd ddeainneasnssy wazenamnssy
ANANYENINLAT
wian me/L 0.3 ND 0.09 v wuludawandeunusssumBmssnieussuuvienazgu s
wnsnild mg/L 0.3 ND 0.28 v wuludandeunusssuni
NBIAY mg/L 2.0 ND 0.05 v MIYNTBUTBMST TPUUIDUAZAU I
wuluAsandounusssund
danzd mg/L 3.0 ND 0.08 v . . ny
MIYNIeUsTULYIaUAZaUsTT
dawin me/L 250 2.2 22 v wuluAuandounussuyd
AMANEAENNYaTIIN
. wuluBwnndeunusssunnd
TraesuuuaiiGenesiun | s 100 mL Taiwy Taiwy Taiwy v . L.
voudsanuyuduazdnd
glala §i9 100 mL Taiwy Taiwy Tlaiwy v wuludawndeumusssumaveadonnuyudiazdng
asluiie
Uson me/L 0.001 ND ND v MIHNTOUTDINS fidenninuasnssy WAz gMAN T
Az me/L 0.01 ND ND v A1THNTBUVDIUT msﬁmﬂi’auiwwiauazqmﬁmﬁ
a5y mg/L 0.01 0.0002 0.0002 v MIHNTOUVDIUS dudsnminuasnssi WAz gMAN T
Fadleu me/L 0.01 ND ND v MTENTOUVDIUT veademnlsanduiiiy uasmilous
Tasidioy meg/L 0.05 0.0008 0.0008 v AIHNTOUVDIUS qmawmiuLMSnLLasLﬁanizmﬂ
uAnioy me/L 0.003 0.0022 0.0022 v manndeuress tidsangaavnssulans uwaneiuaya
WU ey meg/L 0.7 0.011 0.011 v NHNTOUTVBIT ﬁ’nﬁamﬂqmawnssﬂam
lasenlud me/L 0.07 <0.001 <0.001 v ﬁ'%ﬁamﬂqmamﬂﬁﬂaw nwaadn uazdy
aadiiflidesiunazidadngie
gansunazhansuy pg/L 0.03 0.013 0.013 v msldansidndmgfidlunisinnuasnssu
AADLAY pg/L 0.2 <0.002 <0.002 v nsldansidndmgfidlunisinnunsnssu
fnd ug/L 1 0.018 0.018 v msldansidndmgfidlunisinnuasnssu
wunnaasiaz
g/l 0.03 v msldansidndmsialunisvinnensnssy
wwUmnaasananlyn <0.002 <0.002 ?
ngzanelsiuuy /L 1 <0.002 <0.002 v msldansidndngfielunisinnunsnssy
Auay pg/L 2 <0.002 <0.002 v nsldansidndmgfidlunisinnumsnssu
wvvendaaas He/L 20 <0.002 <0.002 v msldansiindagiinlunsinnuainssy
lnsanladiny
aaalswafu g/l 300 85 8.5 v nawassldannisldnasiufdnidelsa
Tuslalamaalsinu g/l 60 6.1 6.1 v nawassldannisldnasiurdnidelsa
latusTunaslsiiinu pg/L 100 <50 <50 v nanasgldannslinaeuiinidelsn
Tuslanasu g/l 100 <5.0 <5.0 v nawassldannisldnasiufdnidelsa
NATAWENITIEIY anaeelinnnisldnasiumdnidolsa
- <1 0.13 0.13 v
lasalalimu

vanewin: v Aeruinas % Asluiiuinast ND (Not Detected) vanefia asaaudaliinuen
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. NANAEBUAMNTWIN
e nun. e
578013 LWREITIND
Wan1sUTEIY
AN BUSTNINIBATN
ANMUYY NTU a4 0.09 3.0 < s ¥ o
v Wulumusssuwd dideanninuasnssy wazgnammnssy
anudunsa-ang - 6.5-8.5 7.1 8.2 o ¥
v Wulunusssud dnAsaInnunsNs sl wageRaIvnIsy
ANANYENINLAL
B NUlUAWINT DU IETTUYIR
wian mg/L 03 ND 0.28 v . . ey
MINNTOUTTULYIDUAT U0
wnsnild mg/L 0.3 ND 0.19 v nUluAuIndoNALEIINYIR
NBUA me/L 20 ND 0.08 v NINNTOUVDMS TrUUViauAZEUias
. NUlUALNARDNANGTTHYR
danzd me/L 3.0 ND 0.06 v . . L.
NINNTOUTTULYIDUATFUSTOUT
dawin me/L 250 7.2 280 v nwuludwndeunusssuya

ANGNBUENIATIINN

NUlUAWINT DU IETTUYIR

TnaWesuuuafiSetnun | sie 100 mL Tainu Tainu Tainu v . L.
voudennuyuduazdnd
wuludawandounasssue i
glala g 100 mL Tlalnwy Tl Tl v . L
voudennuyuduazdnd
asdufie
Usan me/L 0.001 ND ND v MIHNTEUTBIT YIABTININYATNTIY UasgRANTIH
Az me/L 0.01 ND ND v A1IHNTBUVDIUT msﬁmﬂi’auiwwiauazqmﬁmﬁ
answy mg/L 0.01 0.0005 0.0005 v NSHNTEUTES TUAEINNYATNTIY WATERATINTTY
Fadlen mg/L 0.01 0.0002 0.0002 v NHNTOUVDIUT woadsnnlsandutngiu uasmiloas
Tnsiion me/L 0.05 ND ND v MsunTauTBIS gEMnssmANLazdonsaTY
waaLigy meg/L 0.003 0.0003 0.0003 v MIENTBUVDIUT ﬁnﬁﬂmnqmmwmiﬂﬁm uunesLard
uuiseu me/L 0.7 0.016 0.016 v magnIouves tidvrngaamnssulans
lwenlus me/L 0.07 <0.001 <0.001 v ﬁ'%ﬁamﬂqmamﬂﬁﬂaw nwaadn uazdy

ansafiililesiuuazidadngiiy

dansuLarfansu pg/L 0.03 <0.002 <0.002 v msldansidndmgfidlunisinununasnssu
ARBLAL pg/L 0.2 <0.002 <0.002 v nsldansidndmgficlunisinnumsnssu
fnd pg/L 1 <0.002 <0.002 v msldansidndmgfidlunisinununsnssu
wuanaesias o m e 5
y , pg/L 0.03 v nsldansidndnginlunisiinuasnssy
wuamaesananlas <0.002 <0.002
wngzanalsuuiy He/L 1 <0.002 <0.002 v msldanstindagiinlunsinnuainssy
Fuau pg/L 2 <0.002 <0.002 v nsldansidndngiinlunisiinuasnssy
wnnandaaas pg/L 20 <0.002 <0.002 v nsldansidndngiinlunisiinuasnssy
i lasoladinu
<o, p
aaalswady ug/L 300 30 30 v wanasgldnnnisldaasiuidndelsa
Tuslalamaalsinu g/l 60 10 10 v nanasgldnnnisldaassurdnielsa
laluslumaalsivu g/l 100 <5.0 <5.0 v wanaegldannnisldnassurdnidelsa
Tuslanasu g/l 100 <5.0 <5.0 v nanasgldnnnisldaassuidnielsa
| NATIBATIE I nanasgldinnnsldaasiumdnielsa
—— . - <1 027 0.27 4
Tasaladimu

wanewn: v Aeruinas ¥ Aslsinnuinasi ND (Not Detected) viunedis asaaudaldnue 9



s1891uRunNUsEUEalinann Mobile Plant

. . WANAFBUAMAINUI
518N13 e snaual nuA. 2
WRAINUN
Wan1sUsziiu
AN BUSTNNIEATN
AUYY NTU 4 0.14 3.90 “ 2z
: v Wulunusssuwd dideanninunsnssy waggnamnssy
anandunsa-ang - 6.5-8.5 7.1 8.2 “ I
v Wulumusssuwd ddeanineasnssu wazgnamnssy
ANANYENINLAL
widin mg/L 0.3 ND 0.05 v WUlLAWIARDNA ST TUYIRNINN TOUSTUUTTD WAz AU foual
wusnila mg/L 0.3 ND 0.19 v nuluAsndounNs ISR
NBWUAY mg/L 2.0 ND 0.07 v MIUNTOUVDIUS SrUUVBLAZAU e
denzd me/L 3.0 ND 0.3 v WUlUAINAONAUETTUYIANTHN TOUTTUUTIBUAT U uil
Fan me/L 250 6.4 24.0 v nuluAundoun s ISR

ANSNBAUENIATIINN

NuUlUAWINTOUNUTTINYR

TaavasunuaiiGesioma | o 100 mL Tainy lainy lainy v . .
voudenuyuduayde’
8lala #io 100 mL lainy Tadwuy Tadwy v wuludsuandounusssuivesdeanunyuduasdn
aaduiie
Usan mg/L 0.001 0.0001 0.0001 v MIYNTOUTEIS TLABTINAYAINTTH WavamAMNTIY
fzfia mg/L 0.01 ND ND v MIWNTBUYDIS N15fiANTausTUUYIBLAZAU el
anIny mg/L 0.01 0.0005 0.0005 v NSHNTOUTBS TLABTINAWASNTTY WaTamAmNTsY
Fadleu me/L 0.01 0.0001 0.0001 v NSHNTBUVDIUT wpadsanlssndutngi uavileaus
asudiou mg/L 0.05 ND ND v MaKnIouTeIT gRaMNTIIVANLazIBaNTEATY
uAAioy me/L 0.003 0.0008 0.0008 v nsHnTeuTatks tidsanenamnsalans uwaneiuasa
wulSey me/L 0.7 0.016 0.016 v msynseures tnidsangnamnsslans
losenlud me/L 0.07 <0.001 <0.001 v ﬁWLﬁmmqmamﬂﬁﬂam waradn uazde

ansafiililasiuuazidadngiiy

dansuLazRansy pg/L 0.03 <0.002 <0.002 v msldasiidndmgiialunisinnunsnssy
AADLAY pg/L 0.2 <0.002 <0.002 v msldansiindmgfitlunsininunsnssu
fnf pg/L 1 <0.002 <0.002 v msldasiidndmgfitlunsinununsnssy
wwuanaasLaz . .
y . pg/L 0.03 <0.002 <0.002 v msldansidndagirlunisiinuasnssy
wwUnnaaiawanlud
LINYLARDLSLUUTY pg/L 1 <0.002 <0.002 v msldasidndmgiialunsinnunsnssy
Auau pg/L 2 <0.002 <0.002 v misldasiidndngiielunisinnunsnssy
umnendnaed pg/L 20 <0.002 <0.002 v msldasidadngiialunisinnunsnssy
lasoladinu
aaalsviasy pg/L 300 33 33 v wanaeeldannnisidnasiuidntelsa
., o 2 T rnt]
Tuslulanaalsiimu pg/L 60 9.7 9.7 v wanaselaannisldnassuidatelsa
TalusTunaslsiinu pg/L 100 <5.0 <5.0 v wawasgliainnislinasiufdnielsa
Tuslunasy ug/L 100 <5.0 <5.0 v wanaseldannnisidnassuindnelsa
. wanasglsannsidaasiumindoln
= WATININTIEIU
) - <1 0.27 0.27 v
—— nsanladimu

vanewn: ¥ Aeruinast X Asluiiuinaust ND (Not Detected) manefia asaaudalinuen

10



sngauaunmiiUszdaniinant truumeneg

. . WANAFBUAMATNUI
518019 %Y el nuA. LA
WUAINN
Wan1sUTEIu
ANANYAZTININEATN
AUYY NTU 4 0.09 0.91 “ =3
d v Wulmusssuwd ddeannineasnssu wazgnamnssy
anuunsa-ane - 6.5-8.5 7.0 83 “ P
v Wulumusssuwd dndeanninunsnssy wazgnannnssy
ANANYENINLAL
wian me/L 03 0.01 0.09 v WUlLAWINAOUA ST TUYIRNINN SO U UTD WAz o
wusnila mg/L 0.3 ND 0.3 v nuluAsndounNs ISR
NBUAY mg/L 2.0 0.01 0.06 v MINNTOUVDINS SEUUVIBLAZAU M9
danzd mg/L 3.0 0.02 0.42 v WUlLAWIARONANSTTUYIRNINN TOUSLUUTID WAz AU
Famla me/L 250 6.0 12 v nuludandounus ISR
AMANEAENNYaTIIN
o, _ . . . . nuludsndounusssuya
TraesuuuaiiSensvun | #o 100 mL Taiwu Taiwu Taiwu v . .
voudeanuyuduazding
. _ . . nuludswindeunusssuyf
glala §i 100 mL Taiwuy Taiwu Taiwu v . .
voudeanuyuduazdng
asdufin
Usan mg/L 0.001 0.0008 0.0008 v NTHNTOUVBUS WNFAIININYATNTTU UALRAAINNTIY
A9 mg/L 0.01 ND ND v MIWNTBUYDIS N1sfiANTausTUUYIBLAZAU el
a1y mg/L 0.01 0.0004 0.0004 v MIYNTBUTBIS YNFBININBATNTTU UAZEAAMNTIN
Fadleu me/L 0.01 0.0001 0.0001 v MINNToUTDIS voudenlsinauiiu uazivilowws
Tasidley me/L 0.05 0.0033 0.0033 v MIHNTOUTBILS BRAmMNTsUmEnuazifenszay
uAAioy me/L 0.003 ND ND v NIWNToUTDIs UNAsNgRAMNIsUlany LUnmeTUALE
wulEe mg/L 0.7 0.0200 0.0200 v NSHN3OUYDIS WNAeNgnavnsulany
lglud mg/L 0.07 <0.001 <0.001 v wdenngnavnssulane warafin wazde
ansiaiinlilesiunazidadngivy
gansunazhansuy pg/L 0.03 <0.002 <0.002 v msldasidndmgfitlunsiununsnssu
AABLAU pg/L 0.2 <0.002 <0.002 v misldasiidndngiidlunisininunsnssy
fnf pg/L 1 <0.002 0.022 v msldasidadngiialunisinnunsnssy
wunnaasiaz e e g
» . pe/L 0.03 <0.002 <0.002 v msldansidndagirlunisiinuasnssy
wwUnaaasonanlud
nzaaalsiuuy pe/L 1 <0.002 <0.002 v msldasidadagiialunisinnunsnssy
Auau pg/L 2 <0.002 <0.002 v misldasiidndngiielunisinnunsnssy
wvnandaaas pg/L 20 <0.002 <0.002 v mslansidndmgfitlunsiununsnssy
lnsanladiny
aaalsviasy pg/L 300 21 21 v wanaeeldannisidnasiuidnitelsa
Tuslulanaslsiinu pg/L 60 8.1 8.1 v wawasgliainnislinasiumidniolsa
latusTunaalsiinu pg/L 100 <5.0 <5.0 v nawasgldannislinassufiidniolsa
Tusluwlasu pg/L 100 <5.0 <5.0 v wanaseldannnisldnasiuidnitelsa
WNATINTNINEIY B s
. - <1 0.2 0.2 v nanasgldainnisldnasiumdaielse
Taseladimu

vanewin: v Aeruinast X Aeluiiuinasi ND (Not Detected) vangiia asaaudaliinuen
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Acanthamoeba spp.

9zuAUNIIUT (Acanthamoeba spp.) 1HulUsladanelontandmdugdunidnelsalunyudvingauss
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wdrdndetildazein e1nsfiny fe szAteiess Yaam dinlua ndauas 1annegaun uazminide
ananuRzvilvinuenla

2. m3dadefiaues iinanideidgnszsuaiden emsiiny fo e1nsuaniiundiseinisvestdnin doun
omsasadelseiivieiiosentuanes Tk 9n duau Usvavvasu s d2e8u Teah uandedin desvornadud
GuflonsaudadeTinunuuszana 3 denm

3. mafadiefisruumadumela viliAnensUensdnia

4. maRadeiiimis e1nsiiny Ao WuuanduunaFess

MnATISunTIBvetpes s enssilinssuumandntiUssl deufiuaraildlaindstu iesinide
AINANITANUNUNIUABAGDTUEINN anawAmirdsziiivansnszurunsfirenioaty wasusiaenszuiumstieiu
ywthiitinidelse Tasdofiansanmanuremniuneundiazlivadnsvesnistinidolsaiiduszavinimisme

AIUNANNITUTUITANULEENAIBLUIAA Multiple-barriers
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UV Radiation Thermal Radiation Oxidation  Bio-film growth

v v v v

Macroscopic plast U8 fragmentationt

Secondary “ | Primary Industrial materials
Source Source Personal care products
. Cleaning products

7 I\

Amorghons L4
1 N 0%
4 N | S I - Bio-film growth
L CyYalne regions
Yellowing Surface Density

Size reduction Crystallinity
discoloration morphological chisges changes
changes

Microplastics

]

lulaswanafn

lulaswanafin (Microplastics) Ais eunanaafniiduwadurigudnaiadnnin 5 fadwes dniaanmsgey
dangnsounninvasvenanainuuiaivg wiaiaanwanafniiiinnsadisliduuadn dWelimunziuinguszasdnis

0w dulngfizusrmsinan nses vseuneasaliusnaliuiueu tnglulasnanafinanunsouudlailu 2 Ussuan fie

’— MICROPLASTICS —I
l— PRIMARY j l_ SECONDARY —I

MICROBEADS PELLETS SYNTHETIC FRAGMENTS
FIBERS

= r < -
’\( - ; R o 3 sl
o ; O

a

1. Primary microplastics [ unanafinfignudslifvundnundenddu wenisliusslonianzdn wu e
wanadniiinanléiiutandauvesnisudanandusinanain (Plastic pellet) iinnarafniloglundnfasivinauazen
Fam1 a5 09de19 n5eu1dW U (Plastic sarub) 4 asfnifondudn lulasdnd (Microbeads) n3oidin
an3y lulasnanafnUssianiannsouninsznegdauandeummziaanmsiwendslasnssaintudeugunaai

waglviaasgneia

'
=2

2. Secondary microplastics LﬂuwawaﬁﬂﬁLﬁmmﬂwmaaﬂﬁﬁmumslmg nIoulasNanafn (Macroplastic) @4
azavegludanndomdunauiansdesaaovieunnin lngnszuiunisdesaarowaradnuuisivglvnaie iy
wmaaﬂﬁuumﬁﬂﬁmmmLﬁﬂiﬁﬁqﬂizmumieiaaamamma (Mechanical degradation) nsguiunIsERB@a1ENINLAL
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