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Table S1 The toxicity-relevant physical-chemical properties of LiB-derived PFAS.

Compound . Water Solubility / KOwW GHS Hazard
Classification Compound Name Molecular Weight Hydrophobicity coefficient pictograms LC50/ LDS0/EC50 value
M, = 1.20x10° i i
PVDF-HFP sparingly soluble in NA Non-hazardous!*! NA
M,, = 4.00x105 [1] water [2]
PVDF-TrFE M;=4.9x10%-2.37x10¢[#1  insoluble in water [5-¢] NA Non-hazardous!?] NA
PVDF-CTFE 404,000 7 sparingly sogh;ble in N A N A N A
water 591
PVDF M,,=180,000 [10] insoluble in water [1%] NA Non-hazardous!?] NA
— 7_ 8
LiB-derived PTFE M= 113> 10%1. 1510 NA NA Non-hazardousP®  LC50: = 2.9 mg/L 112l
fluoropolymers LD50: Rat: 3,300 mg/kg,
Rabbit: > 5,000 mg/kg
FEP M, ~ 1.25x105-3.00x10° nearly insoluble in 1381151 GHS05 Pimephales promelas (fathead
3 water/dispersible [13 14] ) GHS07 3] minnow): 39 mg/L;
EC50: Daphnia magna (Water
flea): 81.2 mg/L [14]
- 4 4
Fluorinated Polyimide My 921}2 17]15'2X 10" insoluble in water 116:17 NA NA NA
LiTf 156.01 [3- 18] Soluble in water - 18] N A GHS07 B- 18] N A
GHSO05 LD50: Oral-Rat-female: 210
LiTFSI 287.09 B3] soluble in water [3] -1.19 B3 GHSO06 mg/kg,
GHSO08 [ Dermal-Rabbit:400 mg/kg B
LiFTFSI 237.07 Bl NA NA NA NA
LD50: Oral-Rat-female: 300-
2,000 mg/kg,
Electrolyte salts Dermal-Rat-female: ~ 2,000-
soluble in water GHS05 5,000 mg/k;
LiFSI 187.07 0 o 3] NA GHSO06 e BB ,
ca.587 g/L at 20 °C GHS08 [l LC50: Danio rerio (zebra
fish): > 74.75mg/L;
EC50:Daphnia magna (Water
flea):> 100 mg/L [3!
LiBETI 388.11 B soluble in water 3] NA GHS05 NA

GHSO06 B



Compound . Water Solubility / KOwW GHS Hazard
Classification Compound Name Molecular Weight Hydrophobicity coefficient pictograms LC50/ LDS0/EC50 value
BiS-FEtSI 687.14 NA NA NA NA
LiFNFSI 387.10 NA NA N A NA
LiTFA 119.96 B3 NA NA GHS078! NA
LC50: (Danio rerio; Fundulus
heteroclitus; Pimephales
GHSO05 promelas): 71.1 mg/L
LiTDI 192.03 B soluble in water Bl NA GHSO6 LD50: Oral - Rat female: 300
GHSO08 Bl mg/kg,
EC50: Daphnia magna (Water
flea): 54 mg/L B
o]
oo
T 124.04 NA NA NA NA
4 4-difluoro-1,3-dioxolan-2-one
(CAS 304881-43-4)
0
o)ko
LN 142.03 NA NA NA NA
4,4,5-trifluoro-1,3-dioxolan-2-
one
(CAS 857463-44-6)
Electrolyte (co- )°L
)solvents (ol
H
CF3 156.06 [1°1 NA 0.300 [1] GHS07[19] NA
3,3,3-trifluoropropylene
carbonate
(CAS 167951-80-6)
0
o)l\o CFH
dE"
3-(2,2,3,3- 232.13 NA NA NA NA

tetrafluoropropoxy)propyl-1-ene

carbonate

(CAS 879496-46-5)



Compound . Water Solubility / KOwW GHS Hazard
Classification Compound Name Molecular Weight Hydrophobicity coefficient pictograms LC50/ LDS0/EC50 value
. . GHSO02
ethyl(2,2,2-trifluoroethyl) 172.1 0191 soluble in water [1°] 1.6 019 GHS07 [19] NA
(CAS 156783-96-9)
o
\OJ\O CF;
/?(F 208.08 NA NA NA NA
methyl (2,2,3,3,3- :
pentafluoropropyl) carbonate
(CAS 156783-97-0)
GHS02
128.05 111 NA 0.600 191 GHSO05 NA
methyl trifluoroacetate GHSO07 [19]
(CAS 431-47-0)
o Slightly soluble i
FF 1ghtly soluble 1n
methyl 2,2,3,3,4,4,4- 228.06 water 191 2.600 [1] GHS07 9] NA
heptafluorobutanoate
(CAS 356-24-1)
. 210.07 NA NA NA NA
hexafluoroisopropyl acetate
(CAS 6919-79-5)
o
/\O&CF:;
FF 192.08 11 NA 2.100 [19] Gggg;)%lg] NA
ethyl pentafluoropropionate
(CAS 426-65-3)
O RFRFRF
GHSO05
442.12 201 NA 5.500 201 Ggsgg NA
2.2.33445.56.6,7.7.88.8 GHS
GHS09 20

pentadecafluorooctanoate
(CAS 3108-24-5)



Compound . Water Solubility / KOwW GHS Hazard
Classification Compound Name Molecular Weight Hydrophobicity coefficient pictograms LCS0/ LDS0/ECS0 value
A~~oPer, GHS02
170.13 18] NA NA NA
n-butyl trifluoroacetate GHSO05 18]
(CAS 367-64-6)
CF
o0 GHS02
2-(-ethoxyethoxy)-1.1,1- 172.15 121 NA NA GHS05 NA
trifluoroethane GHS07 1211
(CAS 260799-56-2)
Fic o O CF3
. 226.12122 NA 2.1442 [22] GHS07 NA
trifluoroethoxy)ethane [22]
(CAS 80054-75-7)
\o/\/o\/CFs
1,1,1-trifluoro-2-(2- 158.12 NA NA NA NA
methoxyethoxy)ethane
/o\/\o/\/o\/CFa
1,1,1-trifluoro-2-(2-(2- 202.17 NA NA NA NA
methoxyethoxy)ethoxy) ethane
R F
FZHCY\O/\/O\)(CHFZ
FF 290.15 NA NA NA NA
1,2-bis(2,2,3,3-tetrafluoro
propoxy)ethane
3-(2,2,2-trifluoroethoxy)-1,3,2- 206.06 NA NA NA NA
dioxaphospholane 2-oxide
(CAS 67605-68-9)
o
1}
/P\
F;C0 507 CF;
GHSO02
23 23
344.07 231 NA 2.900 [23] GHS07 23] NA

trifluoroethyl)phosphate
(CAS 358-63-4)



Compound . Water Solubility / KOwW GHS Hazard
Classitlzlca tion Compound Name Molecular Weight Hydrophobici t};f coefficient pictograms LC50/ LDS0/EC50 value
F.,,c/\o’g\o/\m:3
CF3 1 19 1
t1is(2.2.2-trifluoroethyl) 328.07 [19] NA 3.400 191 GHS07 ] NA
Phosphite
(CAS 370-69-4)
LD50: Oral-Rat:50-200
mg/kg,
EC50: Daphnia magna (Water
NT£2 NT£2 281.15 1 (20°6) G55 Gusogm  Mea:100mgl
EC50: Pseudokirchneriella
subcapitata (gree
n algae):> 100 mg/L Bl
GHS02 LD50: Oral-Rat: 200 - 2000
highly soluble in water. GHSO05 ?Cg/sli)g’ L . hi
PFOA Perfluorooctanoic acid 414.07 2421 [26] 4.81 27 GHS06 S e?pomls fmacrochirus
9.5 g/L at 25 °C 124 GHS07 (Bluegill): 15,.400.0 mg/L,
GHSO08 &1 EC50: Daphnia magna (Water
flea): 18,260 mg/L 13 18]
GHS02
GHS06 LD50: Oral-Rat:154 mg/kg,
L LC50: Lepomis macrochirus
PFOS Perfluorooctanesulfonic acid 500.13 124 680 mg/L at 25 °C 4] 4.49 127) gﬁ:gg (Bluegill): 15,400.0 mg/L,
GHS00 EC50:Daphnia magna (Water

flea): 18,260 mg/L 13 18]



https://wxr.caigoubang.com.cn/GHSCode.htm
https://wxr.caigoubang.com.cn/GHSCode.htm
https://wxr.caigoubang.com.cn/GHSCode.htm

Table S2 Global distribution of emerging LiB-derived PFAS

LiB-derived PFAS

Sampling Sampling Sample Sample .
Sites Time Size (n) Type Quantity Distance Reference
e-waste sites: two major
e-waste recycling
facilities;
Guangdong 2021.01 surrounding regions:
(E-waste i 109 dust Bis-FMeSI (NTf2) ranging from 20 to 50 km (28]
recycling 123 ng g! away;
2021.05 . .
park) megacity: city of
Guangzhou, which is
located >100 km from the
e-waste sites
18 topsoil,
24 3 dust, %1PFAS 20.78 ng g!
enviToume . >16PFAS 9.88 ng g1,
Lithium-Ion sarrl:i)lle 3 sediment TfNH>2.19ng g! nine differe.nt areas of
Power 2022.09 3 water 216PFAS 3969.29 g L! the site
Battery
(LIPB) i LIPB [29]
. 2023.09 1 crushing
recycling
park powder
1 soil 216PFAS 1513 ng g ', natural park 4 km away
2 control TfNH:4.43 ng g™ from the LIPB recycling
samples 1 surface area in the upwind
water position
soil : Bis-FMeSI
2300 ng kg™!
surface water: Bis-FMeSI
USA: B
. 440-2437 ng L™
Minnesota ;
M)/ Snow: Bls—Fl\/feSI
6.88ng L
sediment: Bis-FMeSI
75 surface 1626 ng Kg™'
water, surface water:
Kentucky 5 tap water, Bis-FMeSI 2.69 ng L,
(Arkema); 119 2 PFDA 1.25ng L™,
Minnesot  environme  groundwater PFOS 19.7ng L™!
a/ ntal s surface water:
Kentucky samples 1 snow, Bis-FMeSI 81.9 ng L, USA: Closest: 0 km
Europe: : 15 sediment, Bis-FEtSI 65.7 ng L™ (direct discharge); [30]
Antwerp  2022.01 - 21 soil sediment : £3Bis-PASI farthest: 21 km (MN27,
(BM)/ 2022.09 samples 10746 ng kg™ Minnesota)
Europe: soil: X3Bis-PASI
2022.10 650 ng kg!
surface water: Bis-FMeSI
. 6.55ngL!
%slzﬁir;)s sediment: XBis-PASI
3886 ng kg!
soil: ZBis-PASI 253 ng kg™!
17 product batteries
samples
leachates
2 waste collected
samples from

different



municipal

landfills
. PVDF
1 materials
samples battery
P binder
N-MeFMeSA 129 ng L!
region A A: 12 water N-EtFMeSA 41 ng L
(Fujian); 2023.08 N-MeFMeSH 597 ng L!
12 sediment
Di-FMeS 32-253 ng L-! surrounding areas
region B B: 74 11 water PFPrDISI 7.8-55 ng L receiving runoff or outfall
(Shandong); ~ 2023.08 U codiment | DIFMeS 3.0-61 ng g discharges 31]
sedimen PFPDiSI 10-110 ng g !
ion C C 14 water
region :
. . NMeFMeSA 1.4-34ng g!
J 2023.07 14 sed t
iangsu) SCAImENt N_EtFMeSA 7.3-54 ng g!
2023.07 6-10 water control: rivers or lakes
- control s dimellt located 2040 km away
2023.08 samples from the sampling region
202110 96 water.
Taihu Lake - 192 . Bis-FMeSI 21.7 ng L™ Not reported [32]
96 sediment
2022.07
PFPrA 567 ng L!
3 g::urnd PFEtS 162 ng L™
Watets PFPrS 8100 ng L'
Not 33 surface PFEtS 0.76 ng L™
Australia reported 63 water, PFPrS 68 ng L Not reported [33]
P 6 waste
water,
21 drinking PFPrS 0.02 ng L™
water
16 surface
water,
16 bank
2020.10.2
TFA 124 pgL!
Germany 7- 46 . filrate, NI 2o me Not reported [34]
2020.11.4 7 raw water, o he
7
groundwater
. 39
Shanghai: tapwater: TFMS, NTf2
2021.07 .
(Shanghai)
. Sweden, 6 tap water:
Shanghai Denmark 45 (Sweden Not reported [35]
and Denmark,
Norway: and
2022 Norway)




References

1. D. T. Vo, H. N. Do, T. T. Nguyen, T. T. H. Nguyen, V. M. Tran, S. Okada and M. L. P. Le,
Mater. Sci. Eng. B, 2019, 241, 27-35.

2. D. Kazemi and M.R. Yaftian, Sci. Rep., 2024, 14, 11622.

3. Sigma-Aldrich, Available from: https://www.sigmaaldrich.cn/CN/zh.

4. H. Wu, S. Li, W. Zhu, J. Zhang, B. Ren, Y.-F. Huang and Z.-M. Li, Chem. Sci., 2025, 16, 23139-
23148.

5. D. Shen, Q. Zhang, Z. Zhang, H. Yang and J. Sheng, Polymers, 2021, 13, 105.

6.Y. Z. Liu, H. Zhang, J. X. Yu, Z. Y. Huang, C. Wang and Y. Sun, RSC 4dv., 2020, 10, 17377-
17386.

7.]). Park, Y. J. Kwon, J. Yun, J. W. Bae, M. J. Lee, K. Zhang, S. H. Kim, K.-J. Baeg, J. H. Lee and
K. Y. Cho, J. Mater. Chem. A, 2024, 12, 2011-2023.

8. X. Pan, J. Pan, Z. Li, W. Gai, G. Dong, M. Huang and L. Huang, RSC Adv., 2024, 14, 11992-
12008.

9.W. -R. Wang, Z. Li, L. Li, W. Min, F. Song, C. Yue, T. Wang, M, Tian, J. Wang, Y. Chen and P.-
F Cao, Adv. Mater., 2025, 37, 2505158.

10.R. Dallaev, T. Pisarenko, D. Sobola, F. Orudzhev, S. Ramazanov and T. Trcka, Polymers, 2022,
14, 4793.

11. C. Zhou, H. Mo, Y. Shao, P. Khabibullar, J. A. Kayumov and G. Zhu, Polymers, 2026, 18, 199.
12. D.A. Purser, Fire Mater., 1992, 16, 67-75.

13. R. Dams and K. Hintzer, Industrial aspects of fluorinated oligomers and polymers. 2016.

14. Company, C., Safety Data Sheet for FEPD 121. 2020.

15. INOFLON, Available from: https://inoflon.com/pdf/FEP%204910%20SDS.PDF.

16. W. Xu, X. He, Y. Zhou, L. Jiang, W. Yang, Q. Lu and P. Xiao, Polymers, 2025, 17, 1505.

17. H. Wang, Y. Zhao, X. Lv, J. Li, K. Wang, G. Zhang and R. Sun, /nd. Chem. Mater., 2025, 3,
587-595.

18. ChemicalBook, Available from: https://www.chemicalbook.com/.

19. Aladdin, Available from: https://www.aladdin-e.com/.

20. LCG, Available from: https://www.lgcstandards.com/.

21. AiFChem, AiFChem, an XtalPi Company

22. Labs, F.; Available from: https://fluoryx.com/.

23. Macklin, Available from: https://www.macklin.cn/.

24. International Agency for Research on, C., Perfluorooctanoic Acid (PFOA) and
Perfluorooctanesulfonic Acid (PFOS) ; IARC Monographs on the Evaluation of Carcinogenic
Risks to Humans, Volume 135. 2023, IARC Press.

25. T. Sahara, D. Wongsawaeng, K. Ngaosuwan, W. Kiatkittipong, P. Hosemann and S.
Assabumrungrat, Sci. Rep., 2023, 13, 13210.

26. G. Ding and W.J.G.M. Peijnenburg, Crit. Rev. Environ. Sci. Technol., 2013, 43, 598-678.

27. Risk, S., PFOS_ FLUOREX AUG2025 SUBSTANCE SHEET. 2025, S-Risk: Brussels.

28. L. Zhang, X. Liu, W. Huang, Y. Yang and D. Chen, Environ. Sci. Technol. Lett., 2024, 11, 1384-
1390.

29.7.Qi1,Y. Cao, D. Li, C. Wu, K. Wu, Y. Song, Z. Huang, H. Luan, X. Meng, Z. Yang and Z. Cai,
Environ. Sci. Technol., 2024, 58, 14530-14540.

30. J. L. Guelfo, P. L. Ferguson, J. Beck, M. Chernick, A. Doria-Manzur, P. W. Faught, T. Flug, E.



P. Gray, N. Jayasundara, D. R. U. Knappe, A. S. Joyce, P. Meng and M. Shojaei, Nat. Commun.,
2024, 15, 5548.

31.Y. Chen, R. Guo, F. Ren and H. Jin, Water Res., 2025, 283, 123862.

32.Y.Fu, Y. Ji, Y. Tian, F. Zhang, N. Sheng, J. Dai and Y. Pan, Environ. Sci. Technol., 2024, 58,
18980-18991.

33. S. G. Gorji, R. Mackie, P. Prasad, E. R. Knight, X. Qu, S. Vardy, K. Bowles, C. P. Higgins, K.
V. Thomas and S. L. Kaserzon, Environ. Sci. Technol. Lett., 2024, 11, 1362-1369.

34. 1. J. Neuwald, D. Hiibner, H. L. Wiegand, V. Valkov, U. Borchers, K. Nodler, M. Scheurer, S.
E. Hale, H. P. H. Arp and D. Zahn, Environ. Sci. Technol., 2022, 56, 6380-6390.

35. E. Jiao, P. Larsson, Q. Wang, Z. Zhu, D. Yin, A. Kidrrman, P. van Hees, P. Karlsson, Y. Qiu
and L. W. Y. Yeung, Environ. Sci. Technol., 2023, 57, 14330-14339.



