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Abstract ; As theproblent of global warming bécomes 'fncreasmg-}y serious, the greenhouse gas (GHG) emission reduction measures of
constructed " wetlands '(CWs) have drawn significant attention. Ferric-carbon micro-electrolysis exhibits an excellent effect on
wastewatler purification as well as the potential to reduce GHG emissions. Therefore, to explore the impact of ferric-carbon micro-
electrolysis on GHG emissions from intermittent aeration constructed wetlands, four kinds of different wetlands with different fillers were
constructed. The four fillers were ferric-carbon micro-electrolysis filler + gravel (CW-1 ), ferric-carbon micro-electrolysis filler +
zeolite (CW-1I), zeolite (CW-IIl), and gravel (CW-IV ). Intermittent aeration technology was used to aerate the wetland systems.
The results show that ferric-carbon micro-electrolysis significantly improved the nitrogen removal efficiency of the intermittent aeration
constructed wetlands and reduced GHG emissions. Compared with CW-IV , the CH, fluxes of CW-1 , CW-1I , and CW-1IIl decreased
by 32.81% (P <0.05), 52.66% (P <0.05), and 54.50% (P <0.05), respectively. Among them, zeolite exhibited a stronger
reduction effect on CH, emissions in both the aeration and non-aeration sections. The ferric-carbon micro-electrolysis substantially
reduced N, O emissions. In comparison with CW-IV, CW-, and CW-1I achieved N,O emission reduction by 30.29% -60. 63% (P <
0.05) and 43.10%-73.87% (P <0.05), respectively. During a typical hydraulic retention period, the comprehensive GWP caused
by CH, and N, O emitted by each group of wetland system are (85.21 £6.48), (49.24 +3.52), (127.97 £11.44), and (137.13
+11.45) g-m™?, respectively. The combined use of ferric-carbon micro-electrolysis and zeolite effectively reduces GHG emissions in
constructed wetlands. Overall, ferric-carbon micro-electrolysis combined with zeolite (CW-1I ) can be regarded as one of the valuable
filler combination methods for constructed wetlands, which can ensure high removal efficiency of pollutants and effective GHG emission
reduction in constructed wetlands.

Key words: constructed wetland; methane; nitrous oxide; ferric-carbon micro-electrolysis; zeolite
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Table 1 Mean concentration of various water quality indicators in different constructed wetlands

N DO COD TN NH, NO;
e Pt /mg-L_I /mg-L'l /mg-l_,'l /mg-i_l /mg-i_l
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3(a) Uin. RoE s AT e e 110 AV &
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Table 2 CH, and N, O emissions and integrated GWP in the typical cycle

CH, GWP-CH, N,O0 GWP-N,0 GWP(CH, +N,0)
*A /mg-m 2 (LA €COy-eq3T)/g-m 2 /mg-m 2 (LA €COy-eq3T)/g-m 2 (LA COy-eq iT)/g-m 2
W I 79.29 £0.65b 2.70 £0.03 276.88 +10.58b 82.51 +1.25 85.21 £6.48b
b 11 74.09 £0.52b 2.52£0.03 156.78 £7.40b 46.72 +0.68 49.24 +3.52b
T I 50.14 £0.27¢ 1.70 £0.02 423.74 +26.36a 126.27 +£2.20 127.97 +11.44a
Wb IV 100. 12 0. 74a 3.40 £0.04 448.75 £26.95a 133.73 £2.25 137.13 £11.45a

1) RFVING SRR TEAN R T 12 7] 22 57 1 2% (P <0. 05)
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AT KA (1 S) . e AN SR ) HA P, 4530 b 3
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m%ﬁgﬂ%@ﬁQX%%ﬁﬁm@mﬁﬁgni

77 0, S T 01 B - M PR TSN, 0
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