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Text S1  Method for calculating the weight abundance of soil microplastics

Because most of the geotextiles used for reclamation projects covered the surface soil, so the
abundance of microplastics in topsoil (upper 2 cm) was taken into consideration. Microplastic load
in sediment on a weight basis was calculated based on their size and polymer density (Egs. (S1)-
(S3)). The size of each microplastic was measured and multiplied by a density of 1.04 g/cm?. The
shape characteristics of microplastics were simplified to calculate their volumes. Fragment and
film types were seen as thin slices cut from a sphere, wherein the volume was multiplied by 0.1,
and the fiber type was simplified as a cylinder with a mean diameter detected by the
stereomicroscopy (Eo et al., 2019).
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W, , W, is the weight of non-fiber, fiber and total microplastic particles (g),

respectively; r is the radius (um); h is the measured length of each fiber (um); p is the average
polymer density (1.04 g/cm?®); A is the weight abundance of microplastic (g/kg); 0.25 kg is the
weight of each soil sample.

Text S2  Method for quantifying the soil microplastic weathering situation

Wang et al. (2021) proposed a conditional fragmentation model to describe the size distribution
and fragmentation features of soil microplastics. The model parameters and their deduced formula
were used to quantitatively evaluate the weathering degree of soil microplastics. The model
hypothesized that 1) the driving forces of fragmentation or size reduction of the plastics are
natural or artificial factors (e.g., sunlight irradiation, mechanical abrasion, animal activities, etc.)
and 2) physical properties such as rigidity and softness of the plastic wastes and debris have less
effects on fragmentation or downsizing of the polymers.
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where a is a normalization constant and the exponent b or the power law behavior represents a
fractal, consistent with the brittle fracturing of particles that results in a branching tree of cracks.

The cumulative distribution function (CDF) deduced from Eq. (S4) can be described by a
simple two-parameter model as Eq. (S5):

F(x)=1-e ™" (x0) , (S5)

where the parameters A =a/b+1(mm™“)and a =b+1.

Therefore, the probability density function (PDF) can be expressed as Eq. (S6):
f(x)=Aax“ e (x>0) |, (S6)

Accordingly, this study defined the aging rate as parameter 8 (mm) (Eq. (S7)):

B=lax"" | (S7)

Fig. S1 Images of field survey in reclamation area, (a) S1, (b) S2, (c) S3, (d) S4, (e) S5
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Fig. S2 Identification of soil plastic particles by ATR-FTIR
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Identification of weathered geotextile samples by ATR-FTIR



Table S1  Quantitative statistics® on composition of soil microplastics in shape, color and size (particles/250 g dry weight)

Sampling Total 100-500  500-1000 ) )
) Black Transparent Red  Blue Yellow Green <100 um >1000 um Fragment Fiber Film
site amount pum pm
S1 45 20 8 5 6 5 1 16 19 6 4 17 18 10
S2 47 27 3 5 7 4 1 25 14 4 4 28 13 6
S3 63 27 10 10 5 7 4 24 18 11 10 31 29 3
S4 29 10 3 7 4 0 5 7 8 6 8 13 15 1
S5 38 18 5 6 3 3 3 12 19 4 3 24 11 3
Notes: a) The average total amount of each sampling site was statistically analyzed according to the results from stereoscopic microscopy
Table S2  Mean (zstandard deviation) abundance of soil microplastics (particles/kg dry weight)
Detection method S1 S2 S3 S4 S5 Mean
Stereoscopic microscopy 16720 20012 227124 13526 14321 17416
Fluorescence microscopy 452485 340£113 4124266 236140 304+181 3494137
Table S3  The estimated soil microplastic load under the influence of engineering geotextiles in the reclamation area
Detection method Units S1 S2 S3 S4 S5 Mean+SD
o billion particles 401448 480+29 545458 324+62 343450 418+14
Stereoscopic microscopy
t 1.58+0.19 2.28+0.14 1.94+0.21 1.35+0.26 1.61+0.24 1.75+0.21
) billion particles 1085+204 816271 9894638 566+96 730+434 838+329
Fluorescence microscopy
t 4.29+0.81 3.88+1.29 3.52+2.27 2.36+0.40 3.41+2.03 3.49+1.36




Table S4 The abundance of soil microplastics in other published papers, where d.w. stands for dry weight

Location Sample type Abundance Units Reference
Coast of Dongtai, China Coastal sand 349 =137 Particlesikg d.w. This study
12564+4932 Particles/m?
Baja California Peninsula, Mexico Coastal sand 135+ 92 Particles/kg d.w. (Pinon-Colin et al., 2018)
North Yellow Sea, China Coastal sediment 371427 Particles/kg d.w. (Zhu et al., 2018)
Guangdong, China Coastal sediment 6675 + 7021 Particles/m? (Fok et al., 2017)
Taiwan, China Coastal sediment 4-532 Particles/12.5 L (Kunz et al., 2016)
the Republic of Korea Coastal sand 46334 + 71291 Particles/m? (Kimet al., 2015)
Changjiang Estuary, China Sediment 121+9 Particles/kg d.w. (Peng et al., 2017)
Baltic Sea, Russia Sediment 34+10 Particles/kg d.w. (Zobkov and Esiukova, 2017)
Bohai Sea, China Sand 102.9 +39.9t0 163.3 + 37.7 Particles/kg (Yuetal., 2016)
Poyang Lake, China Sediment 54-506 Particles/kg d.w. (Yuan etal., 2019)
Taihu Lake, China Sediment 11.0-234.6 Particles/kg d.w. (Suetal., 2016)
Wen-Rui Tang River, China Sediment 32947 + 15342 Particles/kg d.w. (Wang et al., 2018)
Rhine River, Germany Sediment 228-3763 Particles/kg (Klein et al., 2015)
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