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Table S1. The zeta potentials of quartz sand and microplastics under different pH values, breakthrough sorption capacity of tetracycline, and parameters for two-
site non-equilibrium transport model as fitted using the breakthrough data of tetracycline in saturated column experiments (n =3) a. 

Treatment pH ζ potential b (mV) Qc (μg/g) D (cm2·min-1) f Kd (cm3·g-1) ω R2 Rd β Da 
Sand 3 64.72 ± 0.54 0.77 ± 0.00 (0.67 ± 0.06)×10−2 0.14 ± 0.04 0.65 ± 0.20 (4.6 ± 1.7) × 10-4 1.00 3.30 ± 0.41 0.40 ± 0.01 0.08 ± 0.02 
LDPE 3 86.18 ± 0.55 1.23 ± 0.02 (1.03 ± 0.07) × 10−2 0.38 ± 0.03 0.36 ± 0.03 (1.6 ± 0.2) × 10-3 1.00 2.28 ± 0.06 0.65 ± 0.01 0.11 ± 0.01 

UV-weathered LDPE 3 66.33 ± 3.44 1.50 ± 0.03 (1.04 ± 0.09) × 10−2 0.25 ± 0.03 0.44 ± 0.06 (1.2 ± 0.2) × 10-3 0.99 2.54 ± 0.12 0.55 ± 0.01 0.12 ± 0.02 
HDPE 3 70.64 ± 1.41 2.06 ± 0.01 (1.92 ± 0.14) × 10−2 0.41 ± 0.03 0.14 ± 0.01 (1.3 ± 0.2) × 10−2 1.00 1.49 ± 0.01 0.81 ± 0.01 0.33 ± 0.02 

UV-weathered HDPE 3 38.11 ± 0.40 2.26 ± 0.02 (1.31 ± 0.12) × 10−2 0.25 ± 0.02 0.21 ± 0.02 (2.7 ± 0.4) × 10-3 1.00 1.74 ± 0.04 0.68 ± 0.00 0.13 ± 0.01 
Sand 7 −7.33 ± 0.19 3.11 ± 0.03 (0.67 ± 0.06) × 10−2 0.23 ± 0.01 0.25 ± 0.01 (3.2 ± 0.3) × 10-3 1.00 1.87 ± 0.03 0.64 ± 0.00 0.19 ± 0.01 
LDPE 7 −25.30 ± 0.47 3.37 ± 0.02 (1.03 ± 0.07) × 10−2 0.24 ± 0.02 0.19 ± 0.01 (5.7 ± 0.6) × 10-3 0.99 1.68 ± 0.02 0.69 ± 0.00 0.26 ± 0.02 

UV-weathered LDPE 7 −30.32 ± 0.18 3.66 ± 0.03 (1.04 ± 0.09) × 10−2 0.52 ± 0.02 0.42 ± 0.02 (4.5 ± 0.5) × 10-3 0.99 2.49 ± 0.03 0.71 ± 0.01 0.28 ± 0.02 
HDPE 7 −18.06 ± 0.49 4.48 ± 0.02 (1.92 ± 0.14) × 10−2 0.57 ± 0.02 0.66 ± 0.02 (3.6 ± 0.3) × 10-3 0.99 3.33 ± 0.04 0.70 ± 0.01 0.31 ± 0.01 

UV-weathered HDPE 7 −27.83 ± 0.25 5.96 ± 0.02 (1.31 ± 0.12) × 10−2 0.30 ± 0.01 1.08 ± 0.04 (1.9 ± 0.1) × 10-3 0.99 4.79 ± 0.07 0.45 ± 0.01 0.43 ± 0.02 
Sand 10 −100.43 ± 1.38 0.70 ± 0.01 (0.67 ± 0.06) × 10−2 0.67 ± 0.02 0.15 ± 0.00 (4.6 ± 0.5) × 10-3 1.00 1.53 ± 0.01 0.88 ± 0.00 0.07 ± 0.00 
LDPE 10 −117.85 ± 3.32 0.93 ± 0.02 (1.03 ± 0.07) × 10−2 0.38 ± 0.03 0.34 ± 0.03 (2.3 ± 0.4) × 10-3 0.99 2.19 ± 0.06 0.66 ± 0.01 0.15 ± 0.01 

UV-weathered LDPE 10 −144.12 ± 0.67 1.26 ± 0.01 (1.04 ± 0.09) × 10−2 0.21 ± 0.05 0.62 ± 0.16 (5.3 ± 1.9) × 10-4 1.00 3.18 ± 0.33 0.46 ± 0.02 0.08 ± 0.02 
HDPE 10 −96.29 ± 8.64 1.64 ± 0.01 (1.92 ± 0.14) × 10−2 0.24 ± 0.04 0.21 ± 0.04 (1.1 ± 0.3) × 10-3 1.00 1.74 ± 0.07 0.68 ± 0.00 0.05 ± 0.01 

UV-weathered HDPE 10 −118.20 ± 1.47 2.37 ± 0.01 (1.31 ± 0.12) × 10−2 0.13 ± 0.03 0.70 ± 0.14 (6.0 ± 1.5) × 10-4 1.00 3.47 ± 0.28 0.38 ± 0.00 0.11 ± 0.02 
a Qc, is the sorption capacity between the time of breakthrough and exhaustion (μg/g); f is the fraction of instantaneous sorption sites assuming to be always at 
equilibrium with the aqueous phase; D refers to the dispersion coefficient (cm2/min); Kd is the linear distribution coefficient for both two sites (cm3/g); ω is the first-
order sorption rate coefficient (min-1); R2 is the coefficient of determination; β is the fraction of instantaneous retardation that related to f; Rd is the retardation 
coefficient; Da is the Damkohler number. 

b ζ potentials were measured for pure sand and PE MPs, respectively, not for the sand-MPs mixture 
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