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Removal and fate of silver nanoparticles in lab-scale vertical flow constructed wetland
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Introduction » The Reed-CWs effectively removed AgNPs from wastewater.

/Silver nanoparticles (AgNPs) are intensively used in div@ » The presence of plants in CWs significantly increased the removal efficiency of AgNPs.
products due to their excellent antimicrobial properties (Xiu et al., »Ag removed by Reed-CWs were mainly accumulated in substrate.

2011). The increasing production, use and disposal of AgNPs will » The performance of Reed-CWs was little affected by Ag pollution.

Inevitably Increase their concentrations Iin environments. However, Materials and Methods
limited researches were conducted concerning the removal of AgNPs
from the aquatic environments. Although constructed wetlands (CWs) Lab-scale, cylindrical, vertical flow CW units, with inner
are used worldwide for controlling non-point and point source diameter of 0.15 m and height of 1.00 m, were designed and
pollution, the application and underlying mechanism of CWs treated constructed. The CWs were filled from bottom to top with large-
the municipal wastewater and landfill leachate that potentially sized gravels of 12-27 mm (35 cm depth) and small-sized gravels
contains AgNPs has received little attention to date (Button et al., K of 3-10 mm (40 cm depth). The CWs were planted with common

2016; Auvinen et al., 2017). To fill these knowledge gaps, lab-scale a3 | reed (Reed-CWSs), or were left unplanted (Unplanted CWs).The
vertical flow CWs were constructed to investigate the interaction of
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Influence of hydraulic loading rates, wetland depth and presence

CWSs with AgNPs.. The removal rate, environmental fate and impact & of plants on AgNPs removal was studied by analyzing the Ag
of AgNPs in the CWs system were determined. Unplanted W Reed-CW contents of the effluent. After running for 2 months, the plant
= 1 Unolanted CWs and Reed.CW biomass, biofilm biomass, substrate and Ag content were
Results 9. L Unplante > ANl e > determined to reveal the distribution of AgNPs in CWs.
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o« s & S S Fig. 5 The possible removal mechanism of AgNPs in CWs.

The presence of plant iIn CWs could provide more surface for
biofilm, which Is adept in adsorbing AgNPs. The radial oxygen loss
from roots of plant would promote the formation of Ag*, which Is
more prone to be absorbed by substrate or biofilm and be assimilated
by plant compared with AgNPs.

Fig. 3 The Influences of different design parameters on Fig. 4 The impacts of long-term exposures to AgNPs and

removal efficiency of AgNPs and AgNO; In CWs: (a)  aAgNO, on different parts of Reed-CWs: (a) Plant biomass; (b)
Hydraulic loading; (b) Bed depth; (c) Plant. (d) Variations of  Roqt activity: (c) POD activity in leaf: (d) Biofilm biomass.
Ag removal rates in Reed-CWSs during a 2-month running.
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