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(1. State Key Ldbordtory of Organic Geocliemlstry, 'budngzhou Institute of Geoe'hemlstry, Chinese [Academy of Sciences, Cuangzhou
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South Ch]l’ld Normal Unlverslty, Guangzhou 510631 Chlnd_g--S Unlveralty of Chinese Academy of Sciences, Beijing 100049, China;
4. Research Center of Hydrobiology, Department of Ecology, Jinan University, Guangzhou 510632 ,China)

Abstract; This study investigated the concentration-dependent accumulation and translocation of perfluoroalkyl substances (PFASs) by
wetland plant Alisma orientale. The concentrations of PFASs in nutrient solution were 0, 5, 10, 50, 100, 200, 500, and 1000
pe+L7". The electrolytic leakage of roots, Cu concentration in roots and stems, and Ca concentration in stems and leaves decreased
with an increase in PFASs concentration in external solution, while the plants were growing well. The removal mass of PFASs by plants
increased (0. 87-116.50 pg) with an increase in PFASs concentration, while the removal efficiency decreased (20. 1%-2.9% ). The
PFASs concentration in plant roots, stems, and leaves increased linearly with that in nutrient solution, and fitted the Langmuir
adsorption isotherm and Michaelis-Menten equation well, which indicated PFASs were uptaken through passive diffusion. The root
concentration factor, stem concentration factor, transpiration stream concentration factor, and partition limited quasi-equilibrium factor
a,, decreased with that of PFASs in nutrient solution, probably due to the increase in the volume of transpiration water and the longer
time to reach equilibrium.

Key words ; perfluoroalkyl substances (PFASs) ; wetland plants; Alisma orientale; partition-limited model; passive diffusion
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Table 1  Recoveries, limits of detection, and limits of quantitation of PFOA and PFOS in different parts of plants by HPLC-MS/MS

- . IR (LT EIT) /% KRR (AT ) EARBR (T EH)
Hir9 A = - 2 .
50 ng-g 100 ng-g /ng-g /ng-g
Uiz} 117.39 + 2.07 107.79 + 2.02 0.11 0.39
PFOA 2% 109.86 + 7.88 94.46 + 2.40 0.15 0.51
nt- 114.96 + 3.63 96.15 + 3.28 0.09 0.30
Uic! 111.57 + 6.45 113.43 + 3.07 0.10 0.33
PFOS ES 106.94 + 6.09 87.46 = 4.60 0.10 0.32
it 106.61 + 2.42 95.16 + 4.48 0.11 0.36
YRR AZE P AR & 2% Zha 0T RSO A 100°C KA 58 94 15 min, %
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orientale treated with different PFASs levels
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0.87 ~61.47 pg, FEIRIMER 2.9% ~12.3% ; XF
PFOS 22480 0. 88 ~ 116. 50 g, di AN
5.0% ~20.1%. % PFASs %% &% W¢ & 19 1 fin,
PFOA i1 PFOS 19 2B i AR WS i, {2 PFOA il
PFOS 19 25 R 28 20 A Wi e 1%, 36 WA ) 25 5 PFASs
(R 5575 Y v B AT O, — VR EEVE B N (5 ~
10 pe-L7"), BERECRB A AH PFASs IR JE T

PFOA Fl PFOS 7EFETEML | 25 | M4 H AL 14 3T i 43
K 2 fros. % T PFOA, A ML 30 B &=
S50 X PFOS, IR A R 5 £ 5, X 5 Felizeter
SN X A SR AT 45 SR — K, X R 22 7 PFASs
FRB JRUEE I B VR RE A1 28 Rl e s ). AR g 45 01
WL, WCEIA P 13853 BE A R 5 B PROA T
BRA AR REA R 25 BR PROS.

&2 A PFASs iRE T %53t PFOA 7l PFOS K XREFMXRE"
Table 2 Removal mass and removal percentage of PFOA and PFOS by Alisma orientale treated with different PFASs levels

i CK 5 pg-L7! 10 pg-L™' 50 pg-L™' 100 pg-L™' 200 pg-L™' 500 pg-L! 1000 pg-L~!
PFOA BiEBRiE/ng 0.49(0.02) 0.87(0.02) 1.57(0.03) 5.82(0.08) 9.81(0.56) 19.19(0.34) 49.56(2.87)  61.47(2.43)
PFOA ZBR%/% / 12.3(0.34) 11.1(0.19) 4.1(0.05)  3.8(0.22) 3.8(0.07) 3.9(0.23) 2.9(0.11)
PFOS i</ pg 0.03(0.00) 0.88(0.01) 1.97(0.01) 8.42(0.50) 15.39(0.93) 31.65(0.39) 75.75(3.68)  116.50(2.31)
PFOS ZBR%R/ % / 20.1(0.23) 23.8(0.16) 7.5(0.45) 8.1(0.49)  7.9(0.10)  6.9(0.34) 5.0(0.10)
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Table 4 RCF, TSCF, SCF, and the quasi-equilibrium factor &, of Alisma orientale treated with different PFASs levels

L) S| 5 ug-L~! 10 pg-L-! 50 pg-L-! 100 pg-L™" 200 pg-L™' 500 pg-L™' 1000 pg-L~!
PFOA RCF 10.27(0.47) 11.26(0.12)  4.51(0.14) 4.11(0.05) 2.79(0.13) 2.00(0.09) 1.31(0. 14)
o, 0.42(0.02) 0.46(0.01) 0.18(0.01) 0.17(0.00) 0.11(0.01) 0.08(0.00) 0.05(0.01)

PFOA SCF 4.23(0.03) 4.24(0.31) 2.10(0.04) 2.16(0.36) 1.63(0.04) 2.11(0.09) 1.73(0.09)
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