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The fast growth in economic and social development, including resource consumption,
has affected the discharge of several types of wastes into the ecosystem and impacted the
environment. Daily cleaning and washing also affects the contamination of microplastics and tends to
result in the accumulation of microplastics in the environment. The aim of this laboratory study was to
investigate the contribution of microplastics released during household washing from three fabrics
(cotton, polyester and toray fabrics) using cleaning products with beads (detergents, laundry
detergents, gel ball types one, two and three). By controlling the operation in the washing machine,
which determines the washing time, drying by collecting the water samples released in the washing
process with cleaning products, and washing before spinning, volume one liter, filtered with
Whatman filter paper. Then, the number of microplastics and shapes were counted and to use the
Fourier Transform Infrared Spectroscopy to indicate the type of microplastics. The study found that
washing with detergent creates the most microplastics (295 fibers), washing with laundry detergent
(220 fibers), washing with gel ball type one (136 fibers), washing with gel ball type two (126 fibers)
and washing with gel ball type three (148 fibers). The types of microplastics were identified by FT-IR
and contained polyvinyl alcohol, polyethylene and polyester. There was no significant difference at
the 95% confidence level when using different detergents. However, the significance factor affects
the contribution of microplastics in several types of fibers and the amount of microplastics will

depend on different cleaning products.
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4. nanagaulaanisdoand (Staining Test) Taavinnisnaaausiagaddan d9ine
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anwnzaesdisnliedresi naeundladl udasuninsgiuaesdudn (Eu

N, 2012)

2.1.8 nsudstiaidule (Fibers Classification)
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1. duwlasssngn® (Natural Fiber)
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T3t Geaziduduauianududuresnss auugd uaznanlunng
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1.3 ulassanaAannussns (Mineral Fiber)
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= [y 0 a 'V = o 9 = oA
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EuseEiy (Warp yam) uaziduanans (Weft yarn) danadauluniinsoae
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2.2.10 wardanwazlulaswaann

1. Anulusnresnanasn (@ngmn Yaeelvwns & UseasAan 1aagiling, 2019)
Wanasn (Plastic) HanBuAuaInn1siiuatsdunaszilulnamaglas(nitrocellulose)nsa
Parkesine Tuil a.¢. 1856 TINARIAL Alexander Parkes UAZIAANIZUABNIIRENWINIDEINY

1 dl =) ] % aa a [ '8 = 6 a 6
sioies waz U A.A. 1907 ungnisdunudsnisnanansdaunsviansuaanasinam lasis
T4 (phenol formaldehyde resin) %38 Bakelite Ingl Leo Baekeland 4A L WLNa Flu 105
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ALEXANDER Z
PARKES
1843 = 1890

INVENTOR OETHEFIRSE PLASTIC,
WORKED ONTHISSETE FOR
ELKINGTON, MASON & COMPANY,
ELECTROPLATERS,

CIRCA 1840-1850

nndsenay 4 Alexander Parkes HHAAWANAANAUKINTSIAN

N https://tinhbotxanh.vn/en/the-history-of-plastic-first-man-made-plastic-by-

alexander-parkes/

uananil Bakelite e llwmuniiulgalimiludanseinninunfiasldiiduuass
Tt uaziganA N udausalueTedn nsTmuIREN1TNAaANANARNATATIZYY NI U
AE9ARLIAINAIEN AT (A.A. 1907 - 1954) AUNTLIII LIANITAUNL Nad lafiananlas
(Polyvinyl chioride: PVC) luil A.A. 1926 waaa lnsw Tulla.A. 1931 (Polystyrene: PS) wad

aa = a aa

1@ 7 & U (Polyethylene: PE) TullAm.A. 1933 waatafiauiniswnniian (Polyethylene
terephthalate: PET) lulla.A. 1941 uaznwadlnsiawu(Polypropylene: PP) luile.A. 1954
% md‘ U a dl 1 o Y o o % a Yo a
poapuaNtTAnTnauIasnatasn aeaznaqluiadadaliinlinaafinldsuaonuiaw

¥ 1 1 oI/ ZJ/ o o A =2 o ul/ o
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nsauluaniy wandaningd aunsnsavzaairaiiugdsamuuuuianlalasde dn i
uazAnFauA usl wanaiinunsLlszinnenanuenuianldgede 300 asrnizaidua wana

AnaunsauLialaziam eanliiu 2 Uszianlunge laun


https://tinhbotxanh.vn/en/the-history-of-plastic-first-man-made-plastic-by-alexander-parkes/
https://tinhbotxanh.vn/en/the-history-of-plastic-first-man-made-plastic-by-alexander-parkes/
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Uan ussqAusinanafnauIsneaufallanugliaynsaunszuaun1I AT MTY
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WANARNWARLENAUAINUWILULAN vza LDPE daulun)ldd4iuge (Fruaneaes
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NaALWINAY (Polypropylene: PP) ilunanainy levndseulamantes wiauas
nuanFaulanngn PP danldiunigusussqannafan ANINAINLIILINEE Iz 1N
LDPE uaz HDPE ey LDPE PP dawflusadannanafinilaansiandiduiunigld

P

AUBIMITLALLATANAN HIUAAAN AR INTUUIALNIEN ATILAINNIANNNAIRRANLNTIAAINNT

q

#'Q

t

See

nnsznall 6 wanaRntszinnnaansnau

warIEYIn " Uaamans BPA "

Aun: https://tinyurl.com/3wxsjdst
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luaau (Nylon) lunarafniinguwawasdaunszinldiuinlllunsuaninsas

A oA R

wiennauaz@udiglinausinaszinnsine dulgluasuuansisainidule@unsevien

fuaszifau] neafduleluasuiuduladaunsmziiome ansneanudidulamanily

A [ % a a ¢
uwudsmmmmm@umﬂ

nwilsznal 8 wanaanlszinnluaay

AN https://www.contrado.co.uk/blog/what-is-nylon/

wadlallanaalss (Polyvinyichloride: PVC) tneiialil PVC azldlunasiau viasu
wanaRnua 1anednvan uluienans geiaan uazvianisn1sunne wanasnisznniliag
Y o

(=1 a dl 1 ] v o a aa ' -dl
Wudanarasnnliniuat1aunsuarauiniiuduauaasaasian (?‘ﬂﬂ@’]ﬂiWﬂL‘ﬂVI@u) Naun

NITUAUNITHAALAZ NN ANATAz YN sznAd T uaTRIBANNIR AR TN TWEE 1S

k1l
1
=

Faussuaziyyuinaniazdedewandan luudrasaanuiiuis PVC Dadunaaini
dunsegn n1sldenataesanainduisuaeniin iy daWuea 10 (BPA), Az, ln
a = = a dl 1 =2 1 ¥ a 3 -dglv
2aNTY, 1309 LaziAndeN a1saRnaamiannataneeanaliiianziia uanaintdiana
MlmAsensuilufnuazsunauszuuaafiuuasyss PVS lidealaiunisaaniiain

Tasenns7laiAa WAaWRKAN PVC Aindinazuaniaasanldansianun


https://www.contrado.co.uk/blog/what-is-nylon/
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Alsznau 9 wanamnlszinnnaalntianaalss

Tk https://tinyurl.com/3wxsjdst

NaaLaNaRNLsinILan (Polyethylene terephthalate: PET) Lﬂuﬁfﬁ/ﬂﬁu’i%ﬂu
dulefisnAannises uANFsaINReNanaRnfie il aagUulefnfifin dwes
wma'[?1ﬂ‘1J?:Lﬂwﬁmulmgﬁzﬁm?ufmqﬂ'a‘:mﬂ"lumim?f-gmwmmzm??'mﬁ'u ileaann
pruansnafudeunsslunisttesiusendiauliiddnluuasyinluansnainig luninde

v 1 1
uananniesdasluliasuanlaaanlaslueraspndnanaanll

3
a

PET dnazgnuduaunnlnelasensalaimausnaiaindssinniiiveunluiilng

! 1
=l

- S , @ A P9y a = & SAada ¥y a
aanlas daduansmnedniuansnenzifananuisaneliiiansfaluiiadeniainld g
v 1 2
pa9iaagnildluntaus PET wiuminla dnaniwlunisdantasaueufluingewinay
! 9:/ ad‘ 1 [ dl < IS < al I
Winty gauuninguais lusasus Taagn uariinuaesiuudanganisaiiaunislassans

funse laiduiu

ANLTZNDL 10 WANEANUTLANNARDNAWNLINNLAR

Aun: https://tinyurl.com/3wxsjdst
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NRAAAISUBLUA (Polycarbonate: PC) Hanwauzltsela uie nuusadinnazusa
v v 1 ] 1 a dl dl da,
nazunn lam nuANFauge nunga wi linuae iWunaiafninuuinigaludszinniy

Tlddunnugadbififidun Wesniiauifeadesiuiafiuea e (BPA) AFTuZaN

A

AuluTas197: Lexan, Makrolon 4a Makroclear PC sinldd1uiuaanunifin doainnx

19017 wnaaautn neellaslanczduiuldeannng nausaeansiloma LaziangANgNTal

9

W 1Wasainanuduine wanalsemaasinu’ld PC g usuaaauuhnuazussqinegigns

ANUFUNIIN

ANUTZNAL 11 SWAIRANUTZLNNNARANTLALUR

AU https://tinyurl.com/3wxsjdst
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v i
2.2) MAFIUEARINANARAN (Thermosetting plastic) WanamninafiuLgm w3ad
Gendnmeslumafasturse meslummfinawas snidunesmacnanmnivasuasudesio
dleldsuninu et fuansiadl ﬁﬂfwmamimﬂ%ﬂﬁﬁ?‘m%m%gﬂ (RIM) vizaLsduanalan
¥
WHANIW (RTM) WAZAS9WUEZAR D199 143NN 72U UNTU N WuasA AN Tiszndnedns
Tueuawainialudannzundirseadsd dnluanaliegiunuazilasusssuafvesian
tasiulilfazaauaznduganiuzaaanan Waldsuaufaunda nanadnmasiuiinay
gnin e lugtuuuianiy uddinisliaanfauganuldazyinlinanasnidenanmingly
¥ ! a < 1 QI o [ ¥ rdl v
dngianaslua narainmesiudnunizesngedmiunisldnuluaniunisaiacuien
o dl | v o A dl A @ a A c = dl
udadeuile wu dudaireusaziarasliaiannseiing vizeglnsnludssnieail esann
ARINANYIITB9TATIATINNGININUAZ A NNUNIUFBTIIANFDULATAN AN A1N19D
¥ = ¥ < o g N a A a 2
Frununsdsgluazusanszunnld wesludainlillsznausaanandisdu weaielus

wazuadn deinldludannan
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3. uangenuaadlulnInangfinsaduAfaN

nansznuatnnatdanuaslulasnatainidunaulasaaindanisluqandng

e

Tnaannglulnsnaainmeziinmuantisg o 2eswanann luwdazaiinduuangigain
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YINNINTLUUNILAUAINNTVANAINTAA NIFANTAIINIALTIR N1FAAAITNEINITD

o '8 a aAaa o a 1 dgj
NWNANTVLNLNURTBANAINTIA UAVIWNNTEUIUNITIHNATUDAN TN nsdantaasansduitlau

a o = = Y o (e o oA X =
bANLLFNDY 7 NdunEeanuIAY Lazn19iduAINANUNNAN Y | FinatinananauNI LW

v
[

N | o . a o & = y A& |
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u

FuNnazANE NI U N (Zhang et al., 2018)

Fae9unirdnauiululamatafinludeldsnlunsiavainuataginaingzsu

1 4
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In11n9UANAYTN YANF1NANE A aRTINIUINEIRTIR lunsaiuyeeLsinadn
Tduiulalasnanafininamssainianziarzaainszatemanaind aududnaynialula
snarafnailaunsniudnldluscuy Suanianziawazilagiiugnilsziiuaniulis

W nanannazaetd uiimzavteanauiagninaguaaeluleian wazannzneuly

o

FYNOUW AUNIANAIARNYNTUIA N e uAR AN TR WAL wiai s wtloudus
aa = o‘d‘ o %’ a U dy =X a; %
ANTLANAUNTLNYNAA VAINUINZLatALTaL ANTNANELUAINIINDIANTNANAIENITUIY
= dl a 1 a a [~1 ala
NNFAZANNITININ BAZAINTWNE (PBT) L A19INDAAADILALAA LTS (PCB) LLlaza1s

=
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lraandu a9 nANAIN170 IUN1a AN 1R9AN AN AN A7 ulauaNtasd

AN INATATLUNANAFNNINNINUNNZAUATAZNAUANNEITNT R aun ATesiuTATnaaFng
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a Adaa

widauagmuiiidunvziianstuitewmaitllgdndln iWedelddnlunzianvdll

PBTs azgnilastllnesmarlunaiiuaisuazannmdalenhlduiedialieansai

|
o o o

wanHanansaunsnadn i luad v §iseniuanstalianafidndty wasinliden1ivie
ugpzinldauenani naraanliieudilidnannlunissudedewieunind usds
ausaifinniIsata9deunfonsndan AnzIa9 Rist et al. (2016) NUd Waradn
dszinnnadlalia AaTu vze PVC 2u1n 1-50 Tulasumsdenansenusanisnala nns

NFAIBINNT NNFAFI A1TLHBN UAZINNERIINNTFNUBINBEULNALT] (Perna viridis: green
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mussel) 991 11T9Ma811993 (Ostrea edulis AT Mytilus edulis) §nana91us1 e §u
nansenuanluinsnangfindaszuunITnIadul Laza1ni1siaani iAo NN W a9
wawTaTe g9 (Green, Boots, O'Connor, & Thompson, 2017)
v al = ai all U dl o a 1
wi1azinIsAN AN et wazaINuaefenfUNansenUnas N TATNANARN e
&3 Tdannsnlddedelalaanssdanisdssifliunansznuiuiase insnzeesean199aLTaus e
1 =K =K d‘ o a a a % a oA dd‘
FEUTNNMIANEINIAGUINLATNIANHUAEIA LR EIN e HiA TuieslJURnslunsdin
sziiunansznuanzinead i iasnatafin Tuunasu B AuLN e at19LAta1A 81819
! o o ! ! Y o L & - a o A 1
naldduansznudanaAeudienusetielsfinaumninisiasantiadean < 1Wans

i dugnuinenzesinlnswanasin wrenisdeinuuaztutewsie s ldeamssandae
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fianaazinsdanansenungeauiidesssiinsedasall vananilulasmaasndsaiunsn
o By o - = = A @ , = , a

wANFR aanduTuaNNI AN IFANAuNarIUIANANNI1 1 TulAnums Fandn wnTunwanamn
("Nanoplastic should be better understood," 2019) TINA1TUI91019 L T UTUAT A B
AAraNUALsLULTNANINNAN N TAIWANE AN Laz A NNIDATIARALANLATAINALAY
aal a o‘::/ 1 £ U a < % 1 a g// «dl ti?

Fan9anziiall uwsnnndesldinatianiaiudaetinuas nsawaziludungeanll nns
wuR TuwangRn e sunfstiuguInga1Nranu e N anA s mnAandzannia bl wazaassa
atin e lussanauinlug luannaynsuanuausnmila (the North Atlantic Subtropical

Gyre) (Hernandez, Yousefi, & Tufenkji, 2017)
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2.1.11. wadanldlunsaas
PANNNIUBNMNALA Fourier Transform Infrared Spectroscopy (FT-IR)
watlay Fasnaudnasu aunssa awlalnsalatl(Fourier Transform Infrared
acl a rai % U ) a
Spectroscopy) FT-IR 1{138n1391Asevin i lugnavnssuuwasviesdimn1smiedannag
WarinAnndnlalaseadsaesiuanausiazionazesAlsznaaasdounananaluiana FTIR
ailnmaalndldwas9 U8 U I IANANLLLINEAIAANDATIANNFIDE 19 LAIBUNTLIAYN
S o dd o o e : :
pAnAuNANanN Iz Angadas it AT AUNAIIBRUIZ N A UIeverRaNAaarAaN Ty
THana WaNANIUAUEZIDIN1TAUALNAULAZNANIUIDILAIBUNILIAT9NAIHAN
v

Winiu WusrazaINTnaeduNAs N le Wuszunnsaiululuanassdunoanaasnui

'
o o

WANENNAY ATIUAIAAFUIA IR NHAINENIARLANNTY AIUULS (A0NND) LazANdNTe9

wnuNNIgANALLASUFazInUAzdsNasaaninaiulnasan M lMAnanruzianizrasluang

v
o

a o I a a 6 vl o d‘d a ar dl ] [<3
Henldiimzimaaauatsauised wazldldnniuansiiauuFansgeisnes luglaasuds

2AUUAN WAz (Movasaghi, Rehman, & ur Rehman, 2008)

FTIR - WORKING

He-Ne gas laser
gourcg = _ g
(ceramic) k:q‘ /@

Beam splitter

Movable mirror
2

Sample chamber

Fixed mirror

Interferometer

AWLEnen 12 WNUEAN199IN9N1e84LATas Fourier Transform Infrared Spectroscopy

AN : https://pt.slideshare.net/aishuanju/ftir-45012578/6?smtNoRedir=1
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2.2 MUIRENLNA TR

Browne et al. (2011) ldvinnsgusnatrein@saniasasindnlulsema waznuan
tﬂ” v =l Qy al a v £ 1 v 1 o Y o
@ariesduaendnnsanamdulalininndn 1900 WWusanisdn waslaninispmagey
o o 91; = dl |al U dl Y [ %3 a al dl 1
szuutniaudaniduiduniegdaunnden alaadnlulamanafinainaesdaiilassy
aanuranlseuindanaznagaunisdzanaadlulasmatainlunznewsindsingaas
Turisil ulrswanasin 1 aynAsiedns TesandaInaeainas (67%) avAsan (17%) uay

naalue (16%)

Napper and Thompson (2016) lennnnsmsaadeaunisdanilassduladanaannen
anaian ldiuialllunisndni@adn (Polyester, Polyester-Cotton, Acrylic) natsangdn
n139nEN 6 Nlandu A nnsadandaesdulelpsendne137,951-728,789 Wulasanisdn T4

o o o o

T4 uansenungAnyaasnisinannasdnnanassaiauas gl fudyunieninigu
Neadasiuszaznaresnisdnuazamiia lunisiu naaaaugungi nednwan wazunen
UFuddn Searunsadaslunisiiuuadnlunisdndiusiazafiannsadaaannisianilaas

q

Fuleleviaala

Sillanpaa and Sainio (2017) IEFAnMIIs unLariaaeaduledeneriallaes
duleFane Mlaesannnisdndaeiasasnnuandulldaiassinein sruauLazuiazedly
Tasliwefilaateanuiaindamelnaesinasiazinialun 1990 asusnunnsneiaull
99 2.1 x 10°- 1.3 x 107 UAL 0.12 - 0.33% wiw ANuaFL Funadlulasinieises
aanudw ltinanaslunirdaemuansunislass inaeanesuaz lulaslwivesfratain
Lﬂ%ﬂﬂsﬁ/ﬂﬁﬂuﬂﬂﬁﬁ?ﬂu@ﬂﬁﬂ%ﬁ\l’]m 154,000 waz 411,000 AlANN AINANAL NNNFANEN

TlszmaNuLaRFNNss11ns 5,500,000 AL

De Falco et al. (2018) TAMNN13ATAdaUUNLINABINILLIWNITNEINDEIAT W
santsdantaeslulnnanasin datsuiunimgaswedlulasiivasaindnledvnsed 3
tszny Toun aeamasiuune AR sLuLRaRe warinsiaune Jusendnean1sang

nsdanaaylulaglniuafaingninatedinasiuune aIng1sinnan wisNAasNIEn
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wazn1sdnnisgaaunssuuans1eiu auaululasiniuefilaeasaanuiannnisdn
Tnevinldaasdnindeawmas 5 Alaniu Au1nndn 6,000,000 31 BuegAulszinnues
padnwanild nsldunendiudnynluszndnanisdndasananuoululasliwaslaes

aanu1 lFNINAI1 35%

De Felice, Antenucci, Ortenzi, and Parolini (2022) lsv#Ansn1slantassaaals
TAsiuasdumae (Indeamnas-ane) wazlulasiniuasainassudid (e audnd) ain
wtnnewnte g lduazuunldudaieesiinaiafiuansneiu leegnneldasanis
Fn@elTestninA santsTuMIN AR MdsannnsdnuTn nawsiaunsalantlsas
Tulnslnieslngadedi 284.94 4 73.66 Inglsiiufuitiodn waznudnvsinnewnseivi
anwaganu (Polyurethane) Anstaniastlulasluiues 541.33 + 51.84 lulasiniuas
wazuinnnewteuuugndng Inndandaeyluiasiniues 823.00 +112.3 lulasliiwes
saflulfurunislantaaslulaslniuesdanssiuaslulaslniue fossua1gagn

u q

ANANAL Ann1eAnEn1Uaniaaylular Wiuasdansiiias lulaslniuasassutnm
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nsasiiauazalnsnl

AMniseznay

134 FT-IR EaPerkinElmer Scientific §1

Spectrum Two FT-IR Spectrometer
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3.3 2aALluUNI598

3.3.1 NSLATANAIDEN
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k4 1
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= a a ?/ 1 o a dl
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3.3.3 N5AASIZUNNADA

TAANHNWANFANNIRIFH 0 (11U auauluIag i wasianun waratuuluing i
wad/ninreaduly) uazarnenvesiuiasiviveslaesasnunaindratinsde ) ndsann
nnsdnluarasdndnluasaizau ln1maaes One-Way ANOVA TasinsifSauiiieniuiiug

Taeldn1ameagaL Tukey’'s HSD test LAz ldAauLTaTU 95% TUN132LATIZ A AN NA NN UTUR
y

1
¥ a

a dl 1 o dl ¥ %’ o o 4
1NT@?W@W@mﬂ‘wﬂ@mﬂmﬂﬂ@ﬂmmnm:mummnﬂmmmmﬂmwm\‘iﬂ?zmmﬂu Tmerld

daNFLIFADR SPSS
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4.1 NANNSAATIEURNAENATA FTIR
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nlsznatl 14 aruuidulafnlsainnisnsasnialanaassnesia lulasalail

v v o v o

a) dneaednilan b) dneansdnwen c) dnasetigdngdn d) dnaseiaasea 1

o v o v

e) TNANEILAALAA 2 f) ANAVELAALDA

1 rc:/ dl £ 1 a
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d o

) nyWangu

=)

nay

oD,

naxy 1 &1 Cotton fdne - Ao Nen9ARY 3333 cm” iluuWeridi O-H stretching

D

Cotton 100% - AtAAAY 1050 cm™', 1100 cm™', waz1150 cm™ iflumsy
Waridu C-O-C stretching

- Nvaandw 2897 cm™ g Waridi C-H stretching

nau 2 £ Polyester  dlwdAlesnas - Ao ne1aAan 1713 cm’ iungyWeddu c=0

Polyester stretching Taulumaueq ester iumajiaridu

100% - pnNe9RaU 1245 cm’ luniyeridu C-O stretching

wazviyiariduaes C-H bending

NAN d1nis (Toray) - iA0nnenaAAY 3333 cm™ ilung{ardis O-H stretching

©

=) |
w
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