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Abstract; Plastics of small particle size (<5 mm, microplastics, MPs) can be formed via wave action, ultraviolet
(UV) irradiation, microbial degradation, etc., which will cause marine ecological risks. This review has summarized

types, sources, the aging process, mechanism, and the main influence factors of MPs, as well as variations in physi-
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cal and chemical properties and environmental behavior of aged MPs. Aging mechanisms of MPs mainly involved
mechanical crushing, photodegradation, pyrolysis, hydrolysis, biodegradation, etc., which can be affected by their
properties (particle size, shape, functional group, crystallinity, additives, etc.) and environmental conditions in ma-
rine (UV irradiation, temperature, redox state, etc.). Physicochemical properties of aged MPs are significantly differ-
ent from original MPs such as the surface morphology, color, particle size, functional groups, crystallinity, hydro-
philicity, and adsorption performance. Meanwhile, the aging process of MPs is accompanied by the release of plas-
ticizers, flame retardants, bisphenol A and other additives. The aging process may influence the adsorption perform-
ance of MPs for pollutants (heavy metals, organic pollutants, etc.) in seawater. Additionally, aged MPs may become
an accumulation group of pollutants (heavy metals, organic pollutants, etc.) resulting in a greater threat to marine

organisms. MPs enriched with pollutants may enter the human body through the food chain, causing a serious

threat to human health.
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Environmental behavior of MPs after aging
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Characteristics of MPs after aging
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Fig. 1 The aging process, mechanism and the main affecting factors of microplastics (MPs), and the physicochemical properties
variation and the environmental behavior of MPs after aging in marine
Note: DOM, M", PAEs, BFRs, BPA,PPCPs, PAHs, PBBs and PCBs stand for dissolved organic matter, metal ion, phthalic acid esters,
brominated flame retardants, bisphenol A, pharmaceuticals and personal care products, polycyclic aromatic hydrocarbons, polybrominated

biphenyls, and polychlorinated biphenyls, respectively.
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Table 1 Physicochemical properties of common plastics
I 2019 4FE4 K
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S, . P - >
v H5 Iy ¥ 43 (g om™) h FEi T ]
anges
Name Abbreviation Molecular structure Molecular formula Density/(g-cm'S) @ g' Global production
after aging
in 2019/(10* t)113!
RN
PE 0910 ~0976
Polyethylene
. FMHLAE, 1z 0
P IER LI -
The surface becomes
High density HDPE (CH,—CH,),, 0.940 ~0.976 10 966
rough, and
polyethylene n
holes appear!'*!
REEER LI
Low density LDPE 0910 ~0.925
polyethylene
ERie Y
Chlorinated CPE M (CH,—CHCI—CH,—CH,), 122 (25 C)
polyethylene a n
) ] A5t Al , 6 R
BN g Discoloration, embrittlement,
PP 1 (CH;—CH—CH,),, 0.85~091 139
Polypropylene and the surface
L In
becomes rough!'
RA L i
PVC iy (CH,—CHCI),, 1.16 ~1.35 3 680
Polyvinyl chloride
L c 4n
[ -/
BRI A
PS I n (CsHy), 1.04 ~1.08 - 2282
Polystyrene g Yellowing
5 WL 4 R F R g
Poly(methyl PMMA 1 In [CH,C(CH,)(COOCH,)],  1.16 ~120
methacrylate) T (¢
BxA—H -
— 256, RS
AL Q 0
PET 10>—< :}—( _/-} (CO,C4¢H,COOCH,CH,0,), 132~137 Discoloration, and the 2 907
Poly(ethylene 0~ In B e
surface becomes rough
terephthalate)
RAMEW AT RN
PUR T 103 ~15 2907
Polyurethane resin i n
F
F
RUE LI 2 g
PTFE (CF,—CF,), 2.10 ~230 -
Polytetrafluoroethylene ¥ n Embrittlement
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Fig. 2 Hydrolysis of poly(ethylene terephthalate) (PET)"
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