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Decontamination mechanism of Cr(Vl)-polluted water in constructed wetland planted with Leersia hexandra Swartz

£449: FAa Ak AIB ~GE ZR Bk

A2E5%0: @FO%MFEE (N041273142) ; "B FA" T2 % UE; T ORALEPLEFLAAFISEHWRD
G % %

2k HBRRIAFT  SHELUNGHFFEEF S, # 4541004

Y A BWRIAGSBYFELAGH T EHEP S, #4144 541004

%Y HHRRIAZFBFELNGEN T EEP, #4541004

Bine HBHRI AT B 50t T FE LS, # 4541004

HEB: HWRDBEERGTEMHEAANETZAXBBBLXAIT B, FUNOEHGLBHBUEGRGHTRB, ikl AL TEAABWERHICr (V) 944 %.0
of, GEeAeInHELE (EPR) . Xt & F4#& (XPS) | B Ret £44ask 2% (FTIR) 536, 4244 k4%, pH. E #cCr2EF &4, B33 FAAEW
2%29Cr (V1) 694502 @ R85, 3aABweAAICr (V) 624852455708 80, QIARBELEFIOENALEEIRBUMIE EANT ARG,
BABTOPNEEE, mFRETBWEGICr (V) 94 @A 3R AQE+Crz ZuCr (1) XG4, L4, Zéctdp ££22Cr (M), $251.95%
CryCr(VI) X6 3@4+% EPRY#HERES, FaAefdpdeCr (l) vhmead 24608 XGa, £p+6Cr () 240 persX G, GANE AR
BH#wwBCr (V1) @B iCr () #24ABLw6Cria»>5Cr (), HCr (V1) 254.99%XPSH#HE— S, £2£F5®feadd 3Cr (M) Cr (VI), 222
#Cr () %, ACr () s# v 44 @Her&XGa. bityth, EXNBeCr (V) aismazfbiCr () FIRIHERES, £EABGRSL. AL, AL,
CO.C—O0.C—HZ%2D5CIeaMHB %, CANBUAERFOHMNEGHEIARLELTCr (V) 924 3 AABWE % B A & eHCr (V) Hiebz B m
A%6Cr () @ash, 413 LHAWRBWE LT %ISR TEBEP S

Abstract: A three-stage wavy subsurface flow-constructed wetland planted with Leersia hexandra Swartz (SFCW-L) was set up to decontaminate Cr(VI) from water,
and an unplanted system with same design parameters was used as the control. Electron paramagnetic resonance (EPR), X-ray photoelectron spectroscopy (XPS)
and Fourier transform infrared spectroscopy (FTIR) analyses were applied to determine chromium species in plants and sediments. Organic matter, pH, and E; in
the sediments were analyzed, and the mass balances of Crin SFCW-L were conducted. Cr(VI) removal efficiencies in the SFCW-L were significantly higher than
those in control. Accordingly, the organic matter content in the sediment of SFCW-L was found three times that of control. The results indicated that L. hexandra was
able to increase organic matter, thereby enhancing Cr(VI) removal. Chromium was found to predominate as Cr(Ill) in plant tissues, though 1.95% of the Cr(VI) was
observed in roots. L. hexandra was able to reduce Cr(VI) to Cr(Ill) which was observed as a Cr(Ill) hydroxide phase at the roots and as a Cr(Ill)-organic complex in
the shoots. In the sediments, Cr was found predominately in the trivalent state, while Cr(VI) accounted for only 4.99%. XPS spectra revealed that Cr(Ill) and Cr(VI)
were both adsorbed on the sediment surface; however, most of the Cr was trivalent and might be in the form of hydroxide. These results suggested that Cr(Vl) was
reduced to Cr(IIl) in the sediments. FTIR data indicated that hydroxyl, amino, carboxyl, C O, C—O, and C—H were involved in Cr adsorption on the sediment surface.
Therefore, organic matter may act as an electron donor for Cr(VI) reduction. The SFCW-L effectively reduced soluble Cr(VI) to insoluble Cr(Ill) compounds and
transformed them into inactive parts of the biogeological cycle in the wetland ecosystem, thereby removing Cr from water.
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