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AMENBULNNIEAIN
AUYY NTU 4 0.06 0.90 “ &
d v Wulunusssuwi dideanninumsnssy wazanannssy
anudunsa-sng - 6.5-8.5 7.0 8.0 p -
v Wulunusssuwi didenninunsnssy wazenannssy
AnANEYNUAS
B NUlUAINADUANETIUTR
Wian mg/L 0.3 ND 0.3 v , . iy
MIynseusTULYieuazaUiu
wusnfia me/L 0.3 ND 0.26 v aludndeunusssuTa
N2IUAY mg/L 20 ND 0.19 v MINNTOUVDIS TruUViawazausiou
. wuluAwindeunusssuvf
danzd mg/L 3.0 ND 0.11 v _ ‘ o
MIKNIBUsTULYIBuAZAU U
dan mg/L 250 24 a7 v wuludsnndounusssuni

AnENBUEN1YaTIINeT

TadvlasunundiZevioan | slo 100 mL ladwu Tadwu ladwu v woludawndounusssumavesdennuyuduazdond
glala #io 100 mL Tainy lainy lainy v wiludwnndoumusssumavesdennuysiuadng
dsidudiv
Usam mg/L 0.001 0.0002 0.0002 v maynsouvews hidisaninunsnssy uazgaamngsy
iz mg/L 0.01 ND ND v MsKNTEUTDILS NMsiAnseuszuLYiauazauiual
a1y mg/L 0.01 0.0002 0.0002 v mMannseuvetLs thifisainnunsnssy uazgmamngsu
Fadleu me/L 0.01 0.00 0.00 v NSHNTBUVDIUS vpadsnnlssndutingiu wazwiloans
Tasidiay mg/L 0.05 0.0006 0.0006 v MsENouTeILs gnavnITIENLA BonTEAY
. maynsouvews thidsangramnsslany
HAALNEN mg/L 0.003 0.00 0.00 v 4 4
wummeILayd
wuiSeu mg/L 0.7 0.0014 0.0014 v msynsoues thideangnamnsalany
lgglud mg/L 0.07 <0.001 <0.001 v hidsangnamnsalany wanafin uavie
ansadiiflétesiunazindndngiy
dansuLazRanIu ug/L 0.03 <0.002 <0.002 v mslfansiindngfiglumsinnunsnssu
ARBIAY pg/L 0.2 <0.002 <0.002 v misldasidndngfitlunisiinumsns
2] ug/L 1 0.008 0.008 v msldansidndngfinlumsiunuasnssu
1UnInAD KA
ug/L 0.03 <0.002 <0.002 v msldansmdndnsialunsitnunsnssu
wunnaasanenlus :
wnvzaaslsuuTu pg/L 1 <0.002 <0.002 v msldasidndngiiglumsiununsnssy
Auau pg/L 2 <0.002 <0.002 v mslansidndngfinlumsinnunsnssy
wnnandaaas pg/L 20 <0.002 <0.002 v mslfansidndngiinlumsiinunsnssy
lasaladivnu
aaalswasy pg/L 300 15 15 v nanassldnmsldnasiuidndelsa
Tuslulanaslsfimu g/L 60 <5.0 <50 v navastldanmsldnasiufindelsa
laluslunaalsfimu ug/L 100 <5.0 <50 v nanastldannsldnasiufdndelsa
Tuslunasu g/l 100 <50 <50 v navaeelianmsldrasiuiindelsn
NATINTATIEIU nanasgldanmsldnaeiumindelsn
. <1 0.05 0.05 v
lasanladinu
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AU NTU 4 0.06 0.36 4 2Bz
d v Wuldmusssun ideanninueninssy wazgnamngsy
anudunsa-sne - 6.5-8.5 7.0 83 “ oY
v Wulunusssui didennninunsnssy wazanannssy
AANYEYNIAS
B NUlLASIAADUAUTTIUTR
wian mg/L 0.3 ND 0.1 v .
MIynseusTULYiauAzaUsiua
wusnfia me/L 0.3 ND 0.2 v WUlUANNRBUAUSTTHIR
N2IUAY mg/L 20 ND 0.1 v MINNTOUVDIS TrUUViawazausiou
. wuluAanaaunNsITUTNR
daned mg/L 3.0 0.03 0.11 4 _ . o
MIKNIBUSTULYIRUAZAU
Fawin me/L 250 2.2 15.0 v wuludsnaeunusTuYIR

AnENBUEN1YaTIINeT

WUlUAWINADUA NG TTUTR

TadvlesunundiGevionan | slo 100 mL ladwu oy Tladwu v . L
voudenuyuduazdn
wuludswandeunusssumi
Slala flo 100 mL lsinu lainwy lainy v . L.
voudeanuyueinazdn
arslufiy
Usen mg/L 0.001 0.0005 0.0005 v maynsouves thidsaninunsnssy uazgnamngsy
Az me/L 0.01 ND ND v AINNTOUVDIT N3TiANTEUTEULYIRRAZAY o
GUEV] mg/L 0.01 0.0001 0.0001 v msgnseurass tideainineasnssy uazgpamns
Fadiey mg/L 0.01 0 0 v mansouvews vesdsanlsinduiui waswiless
Tasudiew mg/L 0.05 0.0044 0.0044 v MsHNoUTBILS enAvNsTWANUAonTEAY
uAney mg/L 0.003 0.0009 0.0009 v MIHNTOUVDIUS 57Lﬁamngmmmﬁﬂaw: wummeduacd
uuiEey mg/L 0.7 0.0040 0.0040 v msynsouvews thideangaamnsalany
loelud me/L 0.07 <0.001 <0.001 v didsnngramnssalavy wanain uazl

ansnfiildlesiuuazidndngiy

dansuLaTRanIy ug/L 0.03 <0.002 <0.002 v misldansiindngfiglumainnunsnssu
ARDIAY pg/L 0.2 0.028 0.028 v msldansiindngfiglumaiinunsnssu
AR ug/L 1 0.016 0.016 v misldansiindngfiglumaiununsnssu
wwunnassuay
g/l 0.03 <0.002 <0.002 v nsldansmdndnsinlunsitnunsnssu
wwumnassanenlys ?
WINYLARBLIUNTY g/ 1 <0.002 <0.002 v msldansiindngfiglumaiinunsnssu
Auau pg/L 2 0.008 0.008 v mislfansidndngfiglumaiinunsnssu
wnnendnaa’ g/ 20 <0.002 <0.002 v misldansiindngfiglumaiunuasnssu
lnsanlafimu
aaalswasu g/L 300 21 21 v navaeeldanmsldrasiuiindelsn
Tuslulaaaelsiinu pg/L 60 <5.0 <5.0 v navaeelianmsldrasiuiindelsn
Taluslunaslsfimu ug/L 100 <5.0 <5.0 v uavnaoeldanmsldrasiuiindelsn
Tuslunasu g/l 100 <5.0 <5.0 v navaeelianmsldrasiuiindelsn
NATIUSNTIEIU nanastldanmsldrasiumindelsa
- <1 0.07 0.07 v
laseladiny
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W | wan1suszdiu
AMENBULNNIEAIN
ANYY NTU 4 0.08 1.10 4 s ¥ o
d v Wulunusssud didennninumsnass wazanaunssy
anudunsa-sng - 6585 6.9 8.0 p -
v Wulunusssui didennninunsnssy wazanannssy
AuANwUETNLAL
wan mg/L 0.3 ND 0.09 v nuludandoumusssuyfnisynseussuuieuazausiusi
wusnia me/L 0.3 ND 0.28 v wuluAsndeunusssued
NDIUAY mg/L 2.0 ND 0.05 v MINNTOUVDIT TrUUViawazausTou
. WuluAwINSoUNINSTTUYIR
Hanzd mg/L 3.0 ND 0.08 v , . ny
MIyNsUsTULYIBuAZaUT
Fawin me/L 250 2.2 22 v wuluAsndeunusssued

AnENBUEN1YaTIINeT

WUlUAWINADUA NG TTUTR

TadvlesunundiZeviovan | slo 100 mL ladwu Tadwu ladwu v . L.
vpudnnuyuiuazdni
wuluAandeunusssuni
alala #9100 mL laiwy laiwy lainy v . L.
voudeanuyuduazdn
arslufie
Usan mg/L 0.001 ND ND v msynsouvews thidlsaninunsnssy uazgamngsy
Az mg/L 0.01 ND ND v MsyNIEUTDIUT NMsinnseusyuLYiauazauiual
a13uy mg/L 0.01 0.0002 0.0002 v msynsouvews hidisaninunsnssu uazgaamnasy
Fadeu me/L 0.01 ND ND v N1IKNTOUVBIUS Ypadsnnlsandutigi uazimiloaus
Tasidie mg/L 0.05 0.0008 0.0008 v MsENouTBILS gnavnsTImENULA BonTEAY
uAniey mg/L 0.003 0.0022 0.0022 v mansoueus thideangnamnsslany wumneiuaya
wuiEey mg/L 0.7 0.0110 0.0110 v msnnseuvesus thidsangaavnsslany
lagnlud me/L 0.07 <0.001 <0.001 v diderngransslans wanafin uasil

asadfiildtesiuuazidndngiiy

dansuLazRanIy ug/L 0.03 <0.002 <0.002 v misldansiindngfiglumainnuasnssu
ARDIAU pg/L 0.2 <0.002 <0.002 v msldansiindngfiglumainnunsnssu
2 ug/L 1 <0.002 <0.002 v misldansiindngfiglumaiununsnssu
wwunnassuay
g/L 0.03 <0.002 <0.002 v msldansmdndnsinlunsitnunsnssu
wunnassenenlys ?
wwnwzaaslsuudy ug/L 1 <0.002 <0.002 v misldansiindngfiglumsinnuasnssu
Aunu ug/L 2 <0.002 <0.002 v msldansidndngfiglumsinnunsnssu
wnnandaas’ ug/L 20 <0.002 <0.002 v misldansiindngfiglumsinnuasnssu
lnsanlafimu
aaalswasy ug/L 300 49 49 v navnaoeldanmsldnasiuiindelsn
Tuslulanaalsfimu g/L 60 14 14 v navaeeldnnmsldnasiuiindelsn
laluslunaalsfimu ug/L 100 5.4 5.4 v navnaoeldnnmsldnasiuiindelsn
Tuslunlasu g/L 100 <5.0 <5.0 v navaeelianmsldnasiuiindelsn
NATINTATIEIU wavaetlsanmslirasiuiindelse
Insaladiny ) < 0.45 0.45 4
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Acanthamoeba spp.
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1. 9A.WEY.A1917558 AU TIUNIU. (2556, 1 Luwiwy). Llauiiasnsiudlivasndeaindsan. duAuain

https://www.si.mahidol.ac.th/th/healthdetail.asp?aid=860
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UV Radiation Thermal Radiation Oxidation  Bio-film growth

v v v v

Macroscopic p? fragmentation

Secondary “ “_ | Pnmary Industrial materials
Source Source Personal care products
Cleaning products

/u}}

t " e gu ) Blohlmgm vih
. " 4

‘e Surface y

p \_dllo“mﬂ momholosical | Size reduction Crystallinity Deasity

iscoloration wphologica ekt changes
changes

Microplastics

lulaswanadin

Lulaswanafin (Microplastics) Ao eunianatafnifivunaduringudnainannd 5 Tadwns dnifinainnisdesdareniounniin
YoernaaRnuuIalng seinanwatafnfidinisaselifivuadn Welimungiuingussasdnisldau daulugfisusimss nay

1393 wounasliguslduiven lnglulasnanafinanunsanusliidu 2 Uszuan fe

I_ MICROPLASTICS —l
r PRIMARY ] r SECONDARY .

MICROBEADS PELLETS SYNTHETIC FRAGMENTS
msns

m- g \ £
8 R W

. . . 3 a o a v I o %% d 9] ¢ 1% ' < a a0 v &
1. Prlmary mlcroplastlcs Lﬂuwa’]ﬁﬁﬂwgﬂmafﬂ%ﬁﬂmuqﬂLaﬂll’]fﬂqumfﬂu LW@ﬂ']ﬁi%ﬂﬁ%IU%uLaW’]gﬂqu LYU Lﬂﬂwaqﬁmﬂwu’uyﬂ?ﬂﬂu

.,

o

fandaduvesmandnndnisinaiadin (Plastic pellet) iinwaadniioglundnsusivhanuazerafimi tadesdrens wiosndily
(Plastic scrub) BasinGeniudt lalastnd (Vicrobeads) vioudinansu TulaswanafnUsznilannsouninszaiogiaunndoumansia
nmsisvesdelngnsanniudoudunasiuay vaasgnaia

2. Secondary microplastics LJunatadnfitinainwaradniiflvuinlng viounlasnaiadin (Macroplastic) Fsazanagly
Aswndeudunannuinnssesaaeniownniin lnsnszusunsdesaaenanainuunaluglinansfunarainuuindniansouio
ghansyuIunstosaateniana (Mechanical degradation) nszUUNSEREEA1ENILAL (Chemical degradation) NzUIUNITEDY
#a199119%0N (Biological degradation) wagnszUIUNITERBAANYAIULEIDITRY (UV degradation) Fansyuauniswaniazsinldans
wiaddlunanadinvgaeen dqmalﬁﬂiaa'%wuaawmaaﬂLﬁmmﬂmnﬁmuﬁmmmé‘ﬂ naneuansuriuaesUsUuegluithuasneia

lli’]‘ENTULﬂEJ’Jﬂ‘UNaﬂiuMUWai’NﬂWEJI‘LJE%] ‘lJLJJﬂlJJIﬂiW@WﬁG]ﬂL‘UﬂU LU mimmmuawawaamaam uazdNaNITNUADTZUY

v
o v

Y = a o S & s K 1 a o & A a a
'Vnslf'\] AN YIUINYULAYINUAIIN L“Uuaﬂﬂ‘dizﬂa‘ULLas‘W‘UﬂWiﬂulfdauagiuiﬂﬂiwa’lamﬂ:uﬂLﬂuaﬁ‘waﬂiwal%ﬂaﬂaxiﬁllwm

lalasmsuau (PAHs) Inamassiualuiifia (PCBs) AW (DDT) waglneandu duduaisiiviarunsanaliminuziSals

LONA598

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

2. PudoyndaaiunarunseiunnnMEUA1 OTOP NsuineAIansusN1g http://otop.dss.go.th/index.php/en/

knowledge/interesting-articles/273-microplastics
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wasumyuiey (Renewable Energy) unramdsnunusssumfnazaiusadinauanldludld louwn ndsnuuasendind wdsuay
% H o = & v o= % = Ao wVv vy a & ' a a o a &
WAL waKuTINIe Wudu Jandsnunyudeunmaslasuanuiisnduegiaun Aaniswdnlainainnadsnuuasensing (Solar Cell)

Wesnndundanufianunsathuildldegssainazegnisldnueniuiu sanlgvinaiudnnaniie

UafvaINstindsuny Uiy

1. a1unsauszndaelnile
2. Ansandouldnuldacnasingy

2. fionenstdauiieiuiu

3. FIWAANITVIALAAUNSNUVDIUTZING

Solar Cell

ludinves nun. neaedldndsnunyuieu vasasiniman fnae Solar Cell azagludiuveainisiieul Aseddndsnuluiaaasvaiu

nsldmsasltlnRUssndganaseu

caal a a %

wiedldlwiuszndandsonu Jugunsallwihildnszualniides wiedugunsalifiuszdnininas dnduaiesdsueinia Avuneds

wissUsuanaiiaudulsunlaaldndsnulniltdes 1w wiesUsusiniauas 5 vSawuu Inverter andulniinseuunadaing nunens

AN namaealnaansalilasaindlaun lngldndsnulnihdes 1wy vaen LED

Jafvasnsiaasaddinihusendandeanu

1. annsauszudaaliiiacdd Wesndigunsalldnssualniiniesndngunsallwiuuy
2. [gunsalldimnzauiudnumureins Inglifesduudomaanuludiudlisniy >

3. 1 Wudstlemilagsiudenisldndanuvaslsemaia
aan LED

Tudres nua. insedldlihUsendandsnu sinavegludiuvesonansdriineu nun.ai wagdtdnonu nuain aednazlaldau

paeanaiuluiudariing agdiunanisuserdandsnuliinladanu warasdsendandanuuntuiieinisusmsianisita-Un Amunyau
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“MsaINYNaINY”

nsldaunsalnauauanusisaunaines (Variable Speed Drive : VSD)

vsD Wuaunsalmuauanusiseunawesiiilimusauivan nevedvnasiieifinuszdnsnimnsi nuveswanesuay

Yreusendanshanasanulniia

YaRY8IN15hE VSD

1. @ansausuanuisoureswewasly vhlrldanusiseuiivanzaumuninugesnis
vasuluwsazdnwaly

2. @1n30AUANLUY Closed Loop Control dieliszuuiiafiosnnasiinaaniian

3. GzhUammsﬁﬂmaﬂumLﬂ%‘laﬁmLLazi’]aar"fumﬁnglﬁmmuama%uax%uﬁ%

4. annsnszntnihrewiuduvilnassinnudesnisnaslinileslanzuenesnivuinlng

5. Usendandsaulpsldndsanuniuainusnduves Load
VSD

ua. I vsD unldlunisusuanuiseureaaissguinilduaweslwindueniowiumds Tussuundatimziaduinda
(RO) LiemuANszuUNMsHamIIEiUsEaSnmasn lanunmuasmunudenis
% ¢ a a LW = H o a ' H
n1slduaimasuszansningesiuiuiniasguinluaaiiingn-dneun

wowmesUszaninmandunewesdudindurlialsmesnsinszsen eanuuukasysenaulassaiiwawesiuiiey lnevialy
waweasUszansnmgawimdnndt 5.5 Aladnd azliusednsamuinnituewssuuusssunuszaa 4 - 7% welnesuszansninga

YUY AzdlUTZAVEN NN NOIADITTTUATUTENU 2 - 4%

Jofvainslduameiusydnsnings

1. anA UM UNFIU

2. \WwTedAURBUN A igaumgilsnd

3. fo1gmsldamuuiuiasn1suinesnye

waasUszANSANgY

4. asaldivaunsalauauanusisoutewas (vsD) o

nua. dinsihuewesuszdninmgunldnusiuiunsesguinluaninda-dretives nun. ifinsdwesendunaiuu
lbidiunansUsendanadsanuliihlidanu wavasdsendandanunniudioldanusauiu vsD
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