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Table S1 The occurrence of antibiotics and antiviral drugs (ATVs) in surface waters of cold regions

Regions Mean concentration (ng L) (Number of target compounds) Ref.
eferences
(Sampling time) TCs MLs SAs QNs CPs B-Ls LMs ATVs
Lake Péijdnne, Finland
nd ' (2) 32.5(2) 81 (2) nd (1) 6 (3) 1
(Sep. 2015 and Mar. 2016)
The Vistula River, Poland
) 3242 (3) 219.63 (7) 44.42 (8) 5143 (5) 65.33 (2) 20.19 (1) 2
(April 2013 ~ Dec. 2014)
The Songhua River, North China
17.8 (1) 6.1(2) 55.6 (4) 39.6 (3) 150.3 (2) 46.1 (1) 6.8 (1) 3
(Dec. 2018 ~ Mar. 2019)
Fenhe River, North China
343 4) 85.85(4) 211 (10) 86.8 (5) 48.2 (3) 4
(Aug. 2019 and Nov. 2019)
Nine rivers in Germany 390.56 2 (6) s
(July 2014 and June 2015) '
Khatoritsa River, Russia 13 (1) .

(March 2021)

'nd is non-detected. 2 The total mean concentration of the target ATVs and their transformation products.
TCs, MLs, SAs, QNs, CPs, B-Ls and LMs are the abbreviations for tetracyclines, macrolides, quinolones, chloramphenicols, f-lactams and lincomycins, respectively.



Table S2 Relevant information on the model compounds

Compounds Abbreviation CAS No. Chemical Structure Molecular weight

OH O OH O O
o]

Tetracycline TC 60-54-8 444.435

o N/_ NH
N 2
Ribavirin RBV 36791-04-5 HO N N)\rf 244.205

Table S3 Ice-water distribution of tetracycline (TC) at different freezing temperatures

Freezing Average concentration Average concentration %
temperature (°C) in ice (WM) in water (UM) W
-10 4.26 24.06 0.1770
-15 2.54 29.59 0.0857
-20 1.38 29.95 0.0460
-25 1.48 32.30 0.0457
Table S4 Ice-water distribution of ribavirin (RBV) at different freezing temperatures
Freezing Average concentration Average concentration %
temperature (°C) in ice (UM) in water (UM) W
-10 2.89 23.55 0.1229
-15 2.24 27.94 0.0801
-20 1.93 32.89 0.0587
-25 1.54 35.18 0.0436
Table S5 Ice-water distribution of tetracycline (TC) at different freezing time
Freezing Average concentration Average concentration %
time (h) in ice (LM) in water (LM) W
12 2.54 24.06 0.1054
24 4.09 28.36 0.1443
36 0.95 42.27 0.0224
48 1.01 73.73 0.0137
54 2.14 83.89 0.0255




Table S6 Ice-water distribution of ribavirin (RBV) at different freezing time

Freezing

Average concentration

Average concentration

time (h) in ice (LM) in water (UM) Krw
12 2.89 23.55 0.1229
24 2.37 26.32 0.0900
36 1.10 30.35 0.0361
48 0.39 72.63 0.0054
54 4.43 118.42 0.0374

Table S7 Ice-water distribution of tetracycline (TC) at different initial concentrations

Initial concentration

Average concentration

Average concentration

(uM) in ice (LM) in water (LM) K

5 0.68 5.78 0.1180

10 1.34 11.25 0.1196

20 2.54 24.06 0.1054

40 2.47 45.85 0.0539

Table S8 Ice-water distribution of ribavirin (RBV) at different initial concentrations
Initial concentration Average concentration Average concentration %

(LM) in ice (LM) in water (LM) W

5 0.70 6.01 0.1168

10 2.37 11.40 0.2077

20 2.89 23.55 0.1229

40 2.94 45.26 0.0649

Table S9 Ice-water distribution of tetracycline (TC) with different NaCl contents
NaCl Average concentration Average concentration %
™M) in ice (LM) in water (UM) W

0 2.54 24.06 0.1054
0.1 10.48 21.97 0.4771
0.25 10.52 21.48 0.4897
0.5 12.93 20.88 0.6194
0.68 16.77 20.12 0.8338




Table S10 Ice-water distribution of ribavirin (RBV) with different NaCl contents

NaCl Average concentration Average concentration %
M) in ice (LM) in water (UM) W
0 2.89 23.55 0.1229
0.1 3.82 22.76 0.1676
0.25 5.70 22.68 0.2515
0.5 8.16 21.71 0.3758
0.68 9.43 20.70 0.4555

Table S11 Release of two model compounds during thawing processes

Concentration of TC Concentration of RBV
Melt water
(uM) (M)
A 3.79 6.27
B 1.74 5.61
C 2.77 3.11
D 0.91 0.79
Freezer Refrigeration

Container

Fig. S1 Schematic diagram of the experimental setup
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Fig. S2 Calibration curves for tetracycline (TC) and ribavirin (RBV)

Fig. S3 Dendritic ice formed when frozen at -25 °C for 12 h
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