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Abstract

BACKGROUND: Plastics that are used in our daily lives
largely end up in the environment. In agricultural environ-
ments, plastic wastes and microplastics can be found due
to the uses and improper management of plastic products
(e.g., vinyl greenhouses and mulching vinyl). Microplas-
tics can also interact with contaminants in the agricultural
environment. Therefore, this study was set to investigate
the sorption characteristics of tetracycline, one of widely
used antibiotics, on microplastics.

METHODS AND RESULTS: The sorption tests were
carried out with the tetracycline solutions (0-30 mg L™)
and microplastic films prepared from low density poly-
ethylene (LDPE) and polyvinyl chloride (PVC). The re-
sidual tetracycline concentrations were analyzed and fit-
ted to the Freundlich and Langmuir isotherm models. The
tetracycline sorption patterns on LDPE and PVC films
were described better with the Freundlich isotherm model
than the Langmuir isotherm model. The isotherm model
parameters suggested that the maximum sorption amount
of tetracyline was greater for PVC, while the sorption af-
finity was greater for LDPE.

* Corresponding author: Eun Hea Jho
Phone: +82-62-530-2134; Fax: +82-62-530-2139;
E-mail: ejho001@jnu.ac.kr

276

ORCID

Yu Jin Seo
https://orcid,org/0000—-0001-6864-5743

Ruri Lee
https://orcid.org/0000—-0002-8158-7848

Eun Hea Jho
https://orcid.org/0000—0003-0098-7338

CONCLUSION(S): Different types of microplastics can
have different sorption characteristics of tetracycline.
Therefore, there is a need for continuous research on the
interaction of various types and shapes of microplastics
and contaminants in the environment.
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Fig. 1. (a) Data obtained from equilibrium sorption experiments, (b) fitted results to linearized Langmuir isotherm, (c)
fitted results to linearized Freundlich isotherm for tetracycline(TC) sorption on low-density polyethylene (LDPE).

28 53 AL mg), Ke S35 R ARmg! L g,
ne EF AE D ASSIgB)elth

LDPEQ| TC
AN = lé -2, 4% vd ) 22 Jeje] et
2EE FolkE 5 913, o]0 38 TR HiEEo] nAlE
ghREle AT 5 Qinh mAERkAEE e 9EAE SR
T FAA Bl :RE 5 9y, EY 3 2 AEE o
e & 5 Utk @A 1gE A= ol FE Q) vA)
e woﬂﬁc AR deie e Feo njAEeksE
£ 4ol %%—SPWUP FRA A AR AgsheE EE FHC
PAIEEAE S ARG s Al Holth E AelAe d
& JE LDPE, PVCE ARl AR TCO &3
& #lE9ick LDPESE PVC E5 Langmuir 52 52

s
=+

[-U Jﬂ\{ﬂl

95} Freundlich & &2 2do] 52 545 AWa]
ol § AFsIAch ot 53RN AMeis BEE ety
AR3H= LDPES] TCol g SRS EE =& Ho|lxqt
A FAFE PVCIE 1 =90tk ol9} o] theakst 439
IR g 9REA) § Y o 4 ol
weba] 3 FollA AEEE vekst 13 9 JeE] nAE
grE ) QA8 *bzﬂ%oﬂ th3t l%@% A7t de
alct.
LDPE?| TC &2 48 A= Fig. 19 Yeiglth TC $

ol o] N _]_7]_ lr_o]_;d
]

= LDPES] TC E3ao] Z7kake 21
(). 917‘ A= Langmuir$} Freundlich
Jof] 24311, F 2l BF A #AE 714
K Fig. 1(b)-1(c)). 7+ 22 T3l 52 54
el w7 F-3lo] Table 1] YERASITE 7 &
R*3tS s 2, LDPEQ &2 542 Langmuir
2)(R?=0.497) 2.th= Freundlich X @(R*=0.783)°] © =

;O
Sc
:.1'!

aQ
—_

o
o ook
e -+
4> gg

b o £r ool miz

Table 1. Parameters of different isotherm models for the sorption of tetracycline (TC) on low-density polyethylene (LDPE)

and polyvinyl chloride (PVC)

Plastic type Langmuir Freundlich
Qn (mg &) K. (L mg) R Ke (mg"/" L'ng) e R
LDPE 0.127 0.149 0.497 0.018 2.010 0.783
pPVvC 0.192 0.082 0.351 0.013 1.258 0.930
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Table 2. Sorption isotherm parameters derived from other studies for sorption on polyethylene (PE) and polyvinyl

chloride (PVC)

Lang

muir
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(O
(mg g

Ko

(L mg")
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2
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TC

PVC
(particle, 75-100 pm)

1.580
1.404

7.981
5.960

0.823
0.895

0.457
0.600

0.985
0.982

pPVC

(particle, 1-74 um) 2.472

OFL

0.315

0.947 1.783 0.361

UEPdAtTable 1). ©]3= LDPEY] 3t TC §&o] w1}
© el o]Foixtk= 2l oJujgiti15].

Table 2= LDPEE AREEH & A759 Langmuir$}
Freundlich 5 &2 Zdlo| thgt wj7ilg 7hs Kol
7]& A7-llA PEE o]&3te] TCS TC Al A1 $A]
B EzZpAlo] 27 (Oxytetracycline; OTC) 3 SZZHEZA}
o] Z7(Chlortetracycline; CTC) .2 &2} A3-g 333
J[16], & AgelMs} mE7AZ Al 24 E5 Langmuir
RBHERT} Freundlich ®2o] PEo tf$t HEZA|E- A

2). Freundlich 2499]
e A K &
K= 0.018-0.019 A==
1.790-2.010 P ==
Freundlich F.@ofx
FAEHE =94

=
o

=}
=t

PVCe| TC &
PVC? TC

4 43

A3h= Fig. 20 Yehlglth 7} &

d 549 F2 EAS 9 # AYsie 2 & 4 3ltiTable
04
(@)
— 0.3 °
o i .
(o]
0.2
£ . .
o
0.1 . ° .
o )
00¢—7——F— T ——T—
0 5 10 15 20 25
Co (mgL™)
0
(c)
w'1_
o
o
S
_2—
_3 .
-2 -1

Log C,

Fig. 2. (a) Data obtained from equilibrium sorption experiments, (b) fitted results to linearized Langmuir isotherm, (c)
fitted results to linearized Freundlich isotherm for tetracycline(TC) sorption on polyvinyl chloride (PVC).
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