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Fig. S1 Global microplastics abundance in different soils. Here, the data expressed as mass concentration (mg per kilogram soil). 
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Table S1 Occurrence and characteristics of microplastics in different soils. 
	Soil type
	Study area
	Sampling depth
	Extraction method*
	Digestion method
	Identification method
	Abundance (items kg−1)
	Mass concentration (mg kg−1)
	Size distribution
	Polymer constitution
	Morphology
	Sources
	Reference

	Industrial soils
	Sydney, Australia
	N/A
	Pressurized fluid extraction
	N/A
	Microscope, FTIR
	N/A
	300–67,500
	N/A
	PVC (>80%), PE, PS
	N/A
	N/A
	(Fuller and Gautam, 2016)

	Floodplain soils
	Switzerland
	5 cm
	NaCl (1.2 g cm–3) 
	HNO3
	FTIR > Raman
	0–593
	5 (0–55.5) 
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]125–5,000 µm (88% <500 µm)
	PE (88%) > PS > PVC > PP
	N/A
	Plastic waste, diffuse aeolian transport
	(Scheurer and Bigalke, 2018)

	Coastal soils
	Shandong, China
	2 cm
	NaCl (1.2 g cm−3), NaI (1.6 g cm−3)
	N/A
	Microscope, FTIR
	740 ± 2,458 (1.3–14,713)
	N/A
	<5 mm (∼ 60% < 1 mm, ~30% of 100–250 μm)
	PE, PP, PS, PEU
	Flake (69.0%), foam (27.8%), fragment (1.1%), fiber (1.0%)
	Human activity, degradation
	(Zhou et al., 2018)

	Coastal soils
	Hebei, China
	2 cm
	NaCl (1.2 g cm−3), NaI (1.8 g cm−3)
	2 M HCl, 24 h
	Microscope
	634
	N/A
	120–4,670 μm (49.8% <1 mm)
	N/A
	Granules (76.3%), fragment (20.5%), fiber (2.2%), film (1.0%)
	N/A
	(Zhou et al., 2016)

	Riparian soils (2019)
	Three Gorges Reservoir, China
	10 cm
	ZnCl2 (1.6 g cm−3)
	30%H2O2+0.05M FeSO4
	μ-FTIR
	7,633 ± 4,036
	44 ± 41
	40–3,610 µm (97% < 1 mm, 83.3% <300 µm)
	[bookmark: _Hlk110350843][bookmark: OLE_LINK9]PE (60.2%), PP (26.5%), PS, PVC, PET, PU, PAM, PA
	Fragment (85.5%), fiber (11.7%), film (2.8%)
	N/A
	(Chen et al., 2022)

	Riparian soil (2020)
	Three Gorges Reservoir, China
	10 cm
	ZnCl2 (1.6 g cm−3)
	30%H2O2+0.05M FeSO4
	μ-FTIR
	4,875 ± 1,722
	18 ± 7
	40–2,330 µm (87.4% <300 µm)
	PE (75.5%), PP (9.9%), PS, PVC, PET, PU, PAM, PA
	Fragment (88.3%), fiber (11.4%), film (0.3%)
	N/A
	(Chen et al., 2022)

	Riparian soils
	Xiangxi River, China
	2 cm
	Potassium formate (1.5 g cm−3)
	30%H2O2
	FTIR
	10.6–280.4
	N/A
	100–5,000 µm (41–77% > 1 mm)
	PP (26–99%), PE, PS, PP-PE copolymer
	Sheet (55–94%), fragment, line, foam
	Dumping site, consumer behavior of the local residents
	(Zhang et al., 2019)

	Agricultural soils
	Wuhan, China
	5 cm
	ZnCl2 (1.6 g cm−3)
	N/A
	micro-Raman
	2020 (320‒12,560)
	N/A
	<200 µm (70%), 200‒500 µm (9%), 500‒1,000 µm (13%), 1,000‒5,000 (7%)
	PA (32.5%), PP (28.8%), PS (16.9%), PE (4.2%), PVC (1.9%)
	Bead (48%), fiber (37%), fragment (15%), foam (1%)
	Littering, wastewater, green nets, tire tread
	(Chen et al., 2020)

	Agricultural soils
	Franconia, Germany
	5 cm
	Size fractioning (1 mm and 5mm sieve)
	H2O2
	Microscope, FTIR
	0.34 ± 0.36 (0–1.25)
	0.027
	1–5,000 µm
	PE (62.5%), PP (25%), PS (12.5%)
	Film (43.75%), fragment (43.75%), fiber (12.5%)
	Atmospheric transport, degradation
	(Piehl et al., 2018)

	Agricultural soils
	Shanghai, China
	3 cm
	NaCl (1.2 g cm−3)
	30%H2O2, 50 °C, 72 h
	Microscope, μ-FTIR
	78.00 ± 12.91
	N/A
	300–5,000 µm (48.79% <1 mm)
	PP (50.51%), PE (43.43%), PES (6.06%)
	Fiber (53.33%), fragment (37.58%), film (6.67%)
	Plastic mulching, sewage sludge, degradation
	(Liu et al., 2018)

	Agricultural soils
	Shanghai, China
	3–6 cm
	NaCl (1.2 g cm−3)
	30%H2O2, 50 °C, 72 h
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Microscope, μ-FTIR
	62.50 ± 12.97
	N/A
	300–5,000 µm (59.81% <1 mm)
	PP (50.51%), PE (43.43%), PES (6.06%)
	Fiber (37.62%), film (33.76%), fragment (28.03%), pellets (0.32%)
	Plastic mulching, sewage sludge, degradation
	(Liu et al., 2018)

	Agricultural soils
	Mellipilla, Chile
	25 cm
	NaCl (1.2 g cm−3), ZnCl2 (1.6 g cm−3)
	N/A
	Microscope
	600–10,400
	0.57–12.9
	20 µm× 0.97 mm
	N/A
	Fiber (97 ± 3%)
	Sewage sludge
	(Corradini et al., 2019)

	[bookmark: _Hlk110344771]Agricultural soils
	Kunming, China
	10 cm
	NaI (1.8 g cm−3)
	35%H2O2+10%FeSO4, 50 °C
	Microscope
	18,760 (7,100–42,960)
	N/A
	50–250 µm (82%), 250–1,000 µm (13%), 1–10 mm (5%)
	N/A
	Fiber (92.0%), fragment (4.0%), film (3.7%)
	Sewage sludge, wastewater, atmospheric deposition
	(Zhang and Liu, 2018)

	Agricultural soils
	Northern Jutland, Denmark
	15 cm
	ZnCl2 (1.6 g cm−3)
	N/A
	FTIR
	82,000 (0–165,000)
	6.26 (0–16.5)
	10–130 µm
	PP (56%), PE (39%), Nylon (5%)
	N/A
	Sewage sludge
	(Vollertsen and Hansen, 2017)

	Agricultural soils
	Northern Jutland, Denmark
	15 cm
	ZnCl2 (1.6 g cm−3)
	N/A
	FTIR
	236,000 (53,000–528,000)
	51.1 (0.1–224.3)
	20–245 µm
	PE (89%), Nylon (12%), PP (1%)
	N/A
	Sewage sludge
	(Vollertsen and Hansen, 2017)

	Agricultural soils
	Loess plateau, China
	10 cm
	Flotation
	N/A
	Microscope, heating at 130 °C
	40 ± 126
	8 ± 25
	>100 µm
	N/A
	N/A
	Plastic mulching
	(Zhang et al., 2018)

	Agricultural soils
	Loess plateau, China
	10–30 cm
	Flotation
	N/A
	Microscope, heating at 130 °C
	100 ± 141
	368 ± 740
	>100 µm
	N/A
	N/A
	Plastic mulching
	(Zhang et al., 2018)

	Agricultural soil
	Hebei, China
	N/A
	N/A
	30%H2O2
	TOF-SIMS
	N/A
	N/A
	<25 μm
	PA6 (28%) > PET (25%) > PVC (12.5%)
	N/A
	N/A
	(Du et al., 2020b)

	Agricultural soil
	Hebei, China
	30 cm
	Distilled water
	N/A
	Microscope, FTIR
	107
	0.002‒0.27
	N/A
	PE
	N/A
	N/A
	(Zhang et al., 2020)

	Agricultural soil
	Shihezi, China
	20 cm
	Distilled water
	98% H2SO4
	ATR-FTIR
	N/A
	369.55 ± 6.15
	100 μm (fiber), 125‒800 μm (fragment)
	PE
	Fiber, fragment
	Plastic mulching
	(Li et al., 2020)

	Agricultural soil
	Nanjing and Wuxi, China
	N/A
	NaCl (1.2 g cm−3), NaI (1.8 g cm−3), ZnCl2 (1.6 g cm−3)
	30%H2O2, 70 °C
	μ-FTIR
	200‒740
	N/A
	20‒5,000 μm (>70% of 20‒250 μm)
	PE, PP
	Bulk, fragment, fiber
	Plastic mulching
	(Li et al., 2019)

	Agricultural soil
	Xinjiang, China
	40 cm
	NaI (1.8 g cm−3)
	30% H2O2, 50 °C, 72 h
	[bookmark: OLE_LINK25][bookmark: OLE_LINK26]μ-FTIR
	80.3 ± 49.3‒1075.6 ± 346.8
	N/A
	N/A
	PE
	N/A
	Plastic mulching
	(Huang et al., 2020)

	Agricultural soil
	Shaanxi, China
	10 cm
	NaCl and CaCl2
	H2O2, 65 °C, 12 h
	FTIR
	1,430‒3,410
	N/A
	0‒5,000 μm (81% of <490 μm)
	PS, PE, PP, PVC, PET
	Film (23.8%), fragment (21.9%)
	Agricultural plastic waste
	(Ding et al., 2020)

	Agricultural soil
	Yunnan, China
	30 cm
	NaI (1.8 g cm−3)
	Fenton
	Microscope
	9,800 (900‒40,800)
	N/A
	<500 µm (89.3%)
	–
	Fragment (78.3%)
	N/A
	(Huang et al., 2021)

	Agricultural soil
	Mellipilla, Chile
	N/A
	Water, NaCl, ZnCl2
	N/A
	Microscope, μ-FTIR
	306 ± 360 (crop land), 184 ± 266 (pasture)
	N/A
	0.076 ± 0.292 mm2
	PUR, PE, PP, PS. PES, PA, etc.  
	Fiber (68%), film (23%), fragment (7%), pellet (2%)
	N/A
	(Corradini et al., 2021)

	Agricultural soil
	Ontario, Canada
	15 cm
	N/A
	Fenton
	ATR-FTIR, μ-FTIR
	18‒541
	N/A
	N/A
	PP, PE, PES
	Fiber > fragment
	Biosolids
	(Crossman et al., 2020)

	Agricultural soil
	Tibetan Plateau, China
	3 cm
	NaCl (1.2 g cm−3)
	0.05 M Fe(II), 30%H2O2, 75 °C, 72 h
	Raman
	52.35 ± 20.41
	N/A
	<50 μm (38.2%), 50‒100 μm (25.84%), 100‒500 μm (23.59%)
	PE (43.75%), PA (26.25%), PP (10%), PS (7.5%)
	Film (49.44%), fiber (24.72%), fragment (8.99%), sphere (8.99%), foam (7.86%)
	Facility agriculture and previous secondary industry
	(Feng et al., 2020)

	Agricultural soil
	Tibetan Plateau, China
	3‒6 cm
	NaCl (1.2 g cm−3)
	0.05 M Fe(II), 30%H2O2, 75 °C, 72 h
	Raman
	43.53 ± 19.45
	N/A
	<50 μm (38.2%), 50‒100 μm (25.84%), 100‒500 μm (23.59%)
	PE (49.27%), PA (21.74%), PS (8.69%), PP (7.25%)
	Film (52.7%), fiber (13.51%), fragment (12.16%), sphere (6.76%), foam (14.86%)
	Facility agriculture and previous secondary industry
	(Feng et al., 2020)

	Fruit soils
	Loess plateau, China
	10 cm
	Flotation
	N/A
	Microscope, heating at 130 °C
	320 ± 329
	540 ± 603
	>100 µm (87.5%), 50–100 µm (12.5%)
	N/A
	N/A
	Plastic mulching
	(Zhang et al., 2018)

	Fruit soils
	Loess plateau, China
	10–30 cm
	Flotation
	N/A
	Microscope, heating at 130 °C
	120 ± 169
	460 ± 735
	>100 µm (83.3%), 50–100 µm (16.7%)
	N/A
	N/A
	Plastic mulching
	(Zhang et al., 2018)

	Greenhouse soils
	Loess plateau, China
	10 cm
	Flotation
	N/A
	Microscope, heating at 130 °C
	100 ± 254
	130 ± 307
	>100 µm (80%), 50–100 µm (20%)
	N/A
	N/A
	Plastic mulching
	(Zhang et al., 2018)

	Greenhouse soils
	Loess plateau, China
	10–30 cm
	Flotation
	N/A
	Microscope, heating at 130 °C
	80 ± 193
	24 ± 51
	>100 µm (50%), <50 µm (50%)
	N/A
	N/A
	Plastic mulching
	(Zhang et al., 2018)

	Agricultural soils on a coastal plain
	Hangzhou Bay, China
	10 cm
	Sodium hexametaphosphate (0.5 mol L−1), NaCl (1.2 g cm−3), NaI (1.6 g cm−3)
	30%H2O2, 70 °C, 72 h
	μ-FTIR
	Overall: 503.3 (0-2760), mulching: 571, non-mulching: 263
	N/A
	≥ 60 μm
	PE, PP-PE copolymer, PP, PES, nylon
	Fragment (domain), fiber, film 
	Plastic mulching, irrigation, plastic wastes, compost
	(Zhou et al., 2020)

	Paddy soils (rice soils)
	Shanghai, China
	10 cm
	NaCl (1.2 g cm−3)
	N/A
	Microscope, μ-FTIR
	16.1 ± 3.5 (1.7–41.3)
	N/A
	20–1,000 µm (domain)
	PE (61.4%), PP (35.1%), PVC (3.5%)
	Fiber (domain), fragment, film, granule
	Agriculture fertilizers, fish diets, atmospheric deposition
	(Lv et al., 2019)

	Paddy soils (aquaculture soils)
	Shanghai, China
	10 cm
	NaCl (1.2 g cm−3)
	N/A
	Microscope, μ-FTIR
	4.5 ± 1.2 (1.7–13.3)
	N/A
	20–1,000 µm (domain)
	PE (61.4%), PP (35.1%), PVC (3.5%)
	Fiber (domain), fragment, film, granule
	Agriculture fertilizers, fish diets, atmospheric deposition
	(Lv et al., 2019)

	[bookmark: _Hlk110345074][bookmark: _Hlk110345090]Home garden soils
	Campeche, Mexico
	20 cm
	H2O
	N/A
	Microscope
	870 ± 1,900
	N/A
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]10–20 µm (59.3%), 20-50 µm (34.4%), >50 µm (4.8%)
	N/A
	N/A
	Domestic waste
	(Huerta Lwanga et al., 2017)

	Wetland soil
	Washington, D.C., USA
	5 cm
	Wet sieving
	30%H2O2+0.05 M FeSO4, 70 °C
	Microscope, FTIR
	1,270 ± 150 (334–3,068)
	N/A
	N/A
	PS (29%), PE, synthetic rubber (8%)
	Fiber and fragment
	N/A
	(Helcoski et al., 2020)

	Construction land, Farmland, 
Forest land  
	Baoding City, China
	10 cm
	N/A
	30%H2O2
	TOF-SIMS
	N/A
	N/A
	<35 μm
	PA6 ~ PET > PP > PVC
	N/A
	N/A
	(Du et al., 2020a)

	Vacant land
	Valencia, Spain
	30 cm
	NaI (1.8 g cm−3)
	N/A
	Microscope, μ-FTIR
	2,030‒5,190
	N/A
	Mainly of 150–250 μm
	PP, PVC
	Fragment, fiber, film
	Sewage sludge
	(van den Berg et al., 2020)

	Vacant land
	Hesse, Germany
	30 cm
	N/A
	N/A
	ATR-FTIR
	2.06 (0.31‒8.59)
	N/A
	2,000‒5,000 μm
	PE (16%), PP (6%), PA (5%), PS (4%), POM (4%), PET (3%)
	Fragment (32%), film (32%), fiber (19%)
	N/A
	(Weber and Opp, 2020)

	Vacant land, woodland, 
farmland
	Wuhan, China
	5 cm
	NaCl (1.2 g cm−3)
	30% KOH: NaClO
	Raman
	220,000 (22,000‒690,000)
	N/A
	10–50 µm (46.1%), 50–100 µm (35.3%), 100–500 µm (18.1%), >500 µm (0.2%)
	PE (36.1%), PP (11.5%), PS (8.9%), PA (17.3%), PVC (8.5%)
	Fragment (52%), bead (14%), fiber (13.8%), foam (9.7%), film (1.6%)
	Plastic mulching, sewage sludge, wastewater
	(Zhou et al., 2019)


*Unless otherwise stated, the extraction method refers to density separation method and the solution type and density are provided. “N/A” represents the information is not provided. 







Table S2 Density information of commonly used microplastics. 
	Polymer type
	Acronym
	Density (g·cm‒3)

	Polypropylene
	PP
	0.88‒0.91

	Polystyrene
	PS
	1.04‒1.05

	Polyethylene
	PE
	0.92‒0.97

	Low-density polyethylene
	LDPE
	0.92‒0.94

	High-density polyethylene
	HDPE
	0.94‒0.97

	Polyvinyl chloride
	PVC
	1.45‒1.70

	Polyethylene terephthalate
	PET
	1.40‒1.60

	Polyamide/Nylon
	PA
	1.05‒1.10

	Polycarbonate
	PC
	1.18‒1.22

	Polyurethane
	PUR
	1.20‒1.40

	Acrylonitrile butadiene styrene
	ABS
	1.01‒1.08

	Polymethyl methacrylate
	PMMA
	1.16‒1.21

	Cellulose acetate
	CA
	1.30‒1.35

	Polylactic acid
	PLA
	1.20‒1.30
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