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Microplastic contamination in water sediment and freshwater mollusc in
Mae Kha Canal at Chiang Mai Province
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ABSTRACT: In present days, plastic waste is one of the most important problems in the world. In particular, non-
reusable plastics can lead to the accumulation of plastic waste in the environment. Due to several causes,
macroplastics are broken up into smaller pieces, called microplastics. These microplastics could contaminate
ecosystem, food chains and be harmful to human health. This study aims to investigate the contamination of
microplastic in water, sediment and freshwater molluscs in Mae Kha Canal, Chiang Mai province. Samples were
collected at three sampling sites, including Pa-ton-ngam, Uun-ar-rii villag, and Baan-sob-kha communities. The
results from this study show that there were 93 microparticles resembling microplastics. Microparticles were mostly
found in freshwater molluscs (39 pieces [41.94%], with the average of 0.87 +0.64 pcs/molluscs), followed by in
sediment (37 pcs [39.78%)], with the average of 1.37 +0.63 pcs/kg dw.) and in water (17 pcs [18.28%)], with the
average of 3.71+4.80 pcs/L), respectively. Microparticles with size ranging from 200-500 pm were mostly found (34
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pcs [36.56%]). The most common morphology and color of microplastics was fragments (51.61%) and bluish color
(36.56%). Moreover, by using Fourier Transform Infrared Spectroscopy (FT-IR) technique to analyze microparticles
shows that 60 % of random sampling of microparticles were microplastics with the most commonly found were
polyethylene, polypropylene, polypropylene carbonate and polybutene, respectively.

Keywords: microplastics; Mae Kha Canal; sediments; freshwater molluscs
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Figure 1 Sampling sites collection at Mae Kha Canal, Chiang Mai

(Source: Chiang Mai Governor Office, 2018)
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Table 1 Sampling site locations, characteristics and surrounding land use along Mae Kha Canal

Site Location Latitude Longitude Characteristics and land uses

ST1  Pa-ton-ngam community ~ 18°48'53.1"N 98°59'52.3"E Soil  canal: surrounding areas with
Tambon Pa-ton residence zone but not crowed
(Mae Kha Canal phase 1)

ST2  Uun-ar-ii village 18°46'50.3"N 98°59'54.8"E Concrete canal: surrounding area with
community, dense residence zone, intrusion from the
Tambon Sripoom building
(Mae Kha Canal phase 2)

ST3  Baab-sob-kha community  18°40'40.8"N 98°58'37.9"E Concrete canal: surrounding area with
Tambon Padad dense residence zone, commercial area,
(Mae Kha Canal phase 3) wastewater plant
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Table 2 Amount and abundance of particle contaminants in Mae Kha Canal, classified by sample type

Sample type Number of particles (pcs) Percentage (%) Average particles abundance (pcs/unit)
Water 17 18.28 3.71 + 4.80 pcs/L
Sediment 37 39.78 1.37 + 0.39 pcs/Kg dw.
Mollusc 39 41.94 0.84 + 0.64 pcs/ molluscs
32U 93 100
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Figure 2 Size of particle contaminants in Mae Kha Canal, Chiang Mai
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Figure 3 Shape of microparticle contaminants in Mae Kha Canal, Chiang Mai
A. The relative abundance of microparticles by shape
B. Number of microparticles by shape in water sediment and mollusc
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Figure 4 Color of particle contaminants in Mae Kha Canal, Chiang Mai
A. The relative abundance of microparticles by color

B. Number of microparticles by color in water sediment and mollusc
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Figure 5 Microscope images of microparticle contaminants in Mae Kha Canal, Chiang Mai

A-C Example of fiber shaped microparticles
D-F Example of fragment shaped microparticles

G-H Example of film shaped microparticles
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Figure 6 FT-IR analysis and photos of the microplastics detected in samples.

(A) Polypropylene, (B) Polyethylene, (C) Polypropylene carbonate, (D) Polybutene

Table 3 Microplastic polymer identified by FT-IR

Description Number Percentage (%)
Polypropylene (PE) 5 25
Polyethylene (PP) 3 15
Polypropylene carbonate (PPC) 3 15
Polybutene (PB) 1 5
Non-microplastic 8 40

Total 20 100
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FuvSiainului ui s ug 1wy wddudanszen nulugae 183.84 £38.76 i1 506.18 + 86.84 § u/nn.nznouLis
(Jendanklang, et al., 2023) Mﬁumzﬁwumsﬂutﬂyaﬁludmfﬂ A1U-naAe 55-160 F1u/nn.AznouULss (Chinfax et al, 2021)
dmsunostindn invlunaesdiniiiecslinienfevesan wunisuwdou 0.87 +0.64 Fwe (Table 2) luvasiiveswy

USHIUARIERLNT S InaaIMUUIIMALLT 4.27 Fu/M waruSaangun 5.20 3w/ wasnuluvesiue’ ushiudul
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@

7.28 Fu/éf wazuUdtaaeth 4 Ju/i Uitkaew et al, 2023) Inuamsinyimunsuudouvedalasm$finalunasul
Prtfesnimstudoulumanhifuifidnvauznsldinuilndidestuivnh azneu uasves Maoradesunainvany
Hafosedu wu Wuiuidud  Snvasiuieshinmauveinnauasnaevhlinisazaudlsinn Snienaiusesdly
ounaaudadutasUaenguuiuiiviinaiinniaydninisivaiids dmalivsinalilasmifieaiiiesnilugguémie
qtintes seilifosnnluggindesusinaninsnnasililulasarafndarududuldie Snsnistnaddriiliians
avauladneunu (Watkins et al., 2019) a814l5A Pradit et al. (2023) ‘wm'm@mi"l,aﬂﬁd{]ﬁwé'ﬂﬁ%ﬁﬂﬁﬂ%mmmaﬂﬂﬂ
swanamnfinuluuvaainiiutunioanas Lwi%uﬁuL.ma'aﬁmsummiﬂul,ﬁauLLaxmﬁfﬂmﬂuﬁuﬁlﬁuﬁﬁm

dmsvanvmuasnsvuleulurassusivnduiinnudululdiifnanianssuing vesusuiioglngseudini g
Huiufundeiogends srumsiuagmaviondlss Aanssumaiidmansenulugszuuiinaueuani viliaunsanuns
vudoureslulaswanadnlévislutih aenou warludnii (@ud¥mi uasame, 2562; Akhbarizadeh et al., 2017; Maes et
al,, 2017; Naji et al., 2017; Xu et al., 2018) Tuanmwndeumsuud ouvedlslasnanaindinulud diTinludnduds
ddnyfuanidansuuiouresiufiineseuundsity (Karlssona et al, 2017) Hadosnlslaswananimarifivuadn
Fadurueiilndidssiuunasineunazoyniauuiuasedus sivlidailifingzgndunds wunes aunsafusudluls
(Wright et al., 2013) \innsazaulin1aginin (Bioaccumulation) uaggnanevenHIusyuUMItlee1n1s (Biomagnification)
Wlugduuremisldemsiiganiild deusunavesulasmarafndsdiduddyesndeionistudiolussuuiinauay
wlgems

supvedhilasmifidaiinulupasudtinuindanuwandneiunieeda (P< 0.05) Tnowuindrulngfivua 100-
500 1Ay, TAsunm 250 — 500 AN WUIINTIaR 34 Tu (Favay 36.56) Tosaunidun aum 100 — 250 uAw. 33 Fu (Sovas
35.48) luaiitusuinveslilaswiiAaiianndn 100 uew. wazdaunelvaindn 1,000 uay. wushuauties (Figure 2) il
lomnmaesudtndugninguy fenuenuszanm 31 nu. Sweradululdifinsaarsvemanainduindnlaluunsdn
Mnwaradndulvgq nareilu lulasnarainsuianansy 16 lnsendenszuiunisgesaaisveandsnuuaseniing
(Photodegradation) N3zUIUNITEBEAANENANERNNIINE (Mechanical Degradation) IFuAnswemi waznsyuInums
govanenaainn1sdanim (Biodegradation) 017 98uv3s dmiuTuruindng oranuldundulussegmaitlnaning
Lﬁaﬂmﬂﬂismuﬂ’]imaﬁﬁé’qmﬁwLﬁuﬁialﬂﬁaa6] fasbilulasnana@ingniilidinasienssuiuniseng Fafinanan

anvardugiuvedlulasmsidaluaaeaudvnddiuay 3 sUsvusaznudtldinnuuaneneiunieads (P> 0.05)
Tngulvgfinudusuuguislauiuou snfige 48 Su (Gosar 51.61) sosaunie uwuduls 40 Ju $evas 43.01) uay

wuuwsuiEn 5 ¥u (Fesag 5.38) wan1sAnwiuandly Figure 3 Famsnugusnslunuusine duagaenndesiufianssuly

A & o w

i Huddy (Eriksen et al,, 2013) Ineseunaesustiduuvasusuuazgmamnssunvoniisndundn lalasmsfiaa
ﬁﬁg‘di'NlaJ'LLﬁuauﬁWULﬂudaumﬂﬁdaﬂmﬁﬁLma'aﬁu’mﬂmiLLmnﬁ’ﬂw'%asiaaammazwmaaﬂwmimg LU qﬁ’s nang
wIntviaetudumanannuunle ugunsaiuazvedldnine TuniaFou Adwarafnidussduszney Wudu Tuvaeiiuuy
dledudnninanianssilumsianuazenadeinfiviannledaaszst Figure 4 wuiilunsinuadsinululasmsd
WAaviadu 7 @ uazAnulaifinnuuandsiuniaadd (P> 0.05) dwsudihwusnitaniosar 36.56 (Figure 4 A) wagnuld
Tusegrmnuia (Figure 4 B) uhanduiudufinesninanihiiegury Wesnyatnidoudumninslddihuagd
Ruduesruszneu uwasaeandosiunisnudnuarsuiadusuudule Sovay 43.01 (Figure 3 A) wasnuldludiogrmn
wiin (Figure 3 B) wan1sAnwiAaenu Jitkaew et al. (2023) uag suduns waz vs1nsal (2565) finunsvudouveslulas
wanaRnuuuiduleuazddiunndigalu aaesgazinn fmdnasan uazaaowion Sminnszunseieysen mudiy dnvae
vaslulpsnanainuazafinuiiduegannseszuuinavoundai \florndnvazvedlulaswanainasdudiuddysonis

pnnznauuaznsazadluwnan tazdarddiudfgyaenisvuileouludniui iowwn o lidanvuradeiue1msnse



ununEms 51 adud 5: 878-891 (256x)./doi:10.14456/kaj.2023.xx. 888

witlo (Boerger et al,,2010) agalsinudvaslulasnanafinduenafinisiddsunlasazuandsluandansusuie lnaamz
Adu Wesnlelinsavanegluduindendunai wagldsuninannuawunn uazauilidnndeuinegnsueniin

nsvaaseuINnIEUIuNIIHendveadlulas wanadnld (Stolte et al., 2015)

NaN15ILASIEblAsHNS AR NI e nwareanglulasnanainlurasuianflewmaila Fourier Transform Infrared

[

Spectroscopy Hu nuindulilasnanainiaudesas 60 uarlildlulaswanadnisaudosas 40 Tnglulasnanainiinudl 4
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Winsnnay dwdu Indefiay Wudiunaludiundedy Wuastanmsuazendanzsineg tudmudusnoulos taijos
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Gy
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fa a o
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