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INTERACTION OF TRICLOSAN AND HEXACHLOROETHANE WITH PRISTINE
AND UV-AGED MICROPLASTICS

Microplastics (MPs) are ubiquitously found in diverse ecosystems emerging as primary and
secondary particles. Their ability to sorb organic contaminants (OCs) raises critical concerns on
their role as vectors in aquatic systems, but their sorption, particularly in aged MPs, is yet to be
fully elucidated. This study aims to examine the sorption behavior of two hydrophobic OCs,
triclosan (TCS) and hexachloroethane (HCE) onto polyethylene (PE) MPs. Besides kinetic and
isotherm experiments, equilibrium experiments were performed under varying environmental
conditions, i.e., pH, salinity, dissolved organic matter. High density polyethylene (HDPE), as well
as low density PE in pristine (LDPE-P) and UV-aged (LDPE-A) form were used in experiments,
upon detailed surface characterization. The sorption capacities of TCS and HCE differed between
HDPE and LDPE-P with TCS exhibiting higher affinity for HDPE (log KPEW_HDPE=3.12 L/kg,
log KPEW_LDPE- P=2.72 L/kg) and HCE for LDPE-P (log KPEW_HDPE= 3.05 L/kg, log
KPEW_LDPE- P=3.35 L/Kg). TCS sorption was influenced by environmental conditions and UV-
aging, whereas HCE sorption remained unaffected, suggesting a partitioning- dominated sorption.
Although TCS sorption on LDPE-P appeared linear, oxygen- containing functional groups via
aging disrupted this linearity, indicating a shift toward surface adsorption, possibly obscured at
high concentrations. To expand v upon empirical findings, poly-parameter linear free energy
relationships (pp-LFERS) were developed. A model using 16 OCs for UV-aged PE showed high
predictive ability (R2=0.96), revealing hydrophobic interactions as dominant mechanisms. The
benchmark model (n=36) demonstrated the influence of water matrix while comparison between
pristine and aged PE (n=7) revealed reduced hydrophobic and increased hydrogen bond
contributions.
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TRIKLOSAN VE HEKZAKLOROETANIN SAF VE UV iLE YASLANDIRILMIS
MIKROPLASTIKLERLE ETKILESIiMi

Mikroplastikler (MP’ler), birincil ve ikincil pargaciklar olarak cesitli ekosistemlerde yaygin
bicimde bulunan kirleticilerdir. Organik kirleticileri OC) sorpsiyon yetenekleri, sucul ortamlarda
vektor olarak rollerine dair ciddi ¢evresel kaygilara yol agmaktadir. Ancak, 6zellikle yaslanmis
MP’lerin sorpsiyon davranisi hala tam olarak aydinlatilamamistir. Bu ¢alisma, iki hidrofobik OC
olan triklosan (TCS) ve hekzakloroetanin (HCE), polietilen (PE) fiizerindeki sorpsiyonunu
incelemeyi amaclamaktadir. Kinetik ve isotherm deneylerinin yani sira, pH, tuzluluk ve ¢oziinmiis
organic madde gibi degisken cevresel kosullar altinda denge deneyleri gerceklestirilmistir.
Deneylerde ayrintili yiizey karakterizasyonu yapildiktan sonra, yiiksek yogunluklu polietilen
(HDPE) ile saf (LDPE-P) ve UV ile yaslandirilmis (LDPE-A) diisiik yogunluklu PE kullanilmistir.
TCS ve HCE’nin sorpsiyon kapasiteleri, HDPE ve saf LDPE-P arasinda farklilik gdstermistir.
TCS, HDPE’ye daha ytiksek afinite gostermistir (log KPEW_HDPE= 3.12, log KPEW_LDPE-
P=2.72), buna karsilik HCE, LDPE-P’ye daha fazla sorplanmistir (log KPEW_HDPE= 3.05, log
KPEW_LDPE-P=3.35). TCS’nin sorpsiyonu ¢evresel degiskenlerden ve UV ile yaslandirilmadan
etkilenirken, HCE sorpsiyonu etkilenmemistir, bu da sorpsiyonun vii daha ¢ok fazlar arasi
dagilimaya dayali oldugunu gostermektedir. LDPE-P {izerine TCS sorpsiyonu baslangigta lineer
bir egilim gosterse de, yaslanma ile olusan oksijen iceren fonksiyonel gruplar bu dogrusalligi
bozmus ve yiliksek konsantrasyonlarda gizlenmis olabilecek yiizey adsorpsiyonuna bir gegis
oldugunu diislindiirmiistiir. Deneysel bulgular1 desteklemek amaciyla dogrusal serbest enerji
iligkileri (pp- LFER) gelistirilmistir. UV ile yaslandirlmig PE i¢in 16 farkli organik kullanilarak
olusturulan model yiiksek diizeyde tahmin yetenegi gostermistir (R2= 0.96) ve sorpsiyonun temel
olarak hidrofobik etkilesimlerden kaynaklandigini gostermistir. Bir diger model (n=36) su
matrisinin etkisini gostermistir. Ayrica, yalnizca 7 bilesik ile yapilan dogrudan karsilastirma,
yaslanmis PE’nin hidrofobik etkilesimlerinde azalma ve hidrojen baglarinda artis oldugunu
gostermistir.

by: Elif Yaren Ozen Cetin
Advisor: Prof. Dr. ipek imamoglu



