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Abstract; This article summarizes the recent research results on the removal of sulfonamides (SAs) from aquacul-
ture wastewater by constructed wetlands, and compares the effects of environmental pH, SAs hydrophobicity, wet-

land substrates, plants, microorganisms, and environmental conditions on the treatment efficiency of constructed
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wetlands. A large number of research results show that the constructed wetlands have significant removal effects on
typical SAs including sulfadiazine, sulfamethoxine and sulfamethoxazole. Under acidic environmental conditions,
SAs are in the form of cations, which will exchange with the cations of wetland substrates and then be removed by
adsorption. Under neutral or alkaline conditions, SAs are neutral or anionic, and the removal of SAs depend on
their hydrogen bonding and van der Waals interaction with organic polar groups (phenolic hydroxyl and carboxyl
groups) in the wetland matrix or soil. Subsequently, under the promotion of plant root exudates or humus, anaero-
bic or aerobic microorganisms in wetlands decompose SAs into ammonia, methane, CO,, H,O, etc., and finally
complete the removal of SAs. In future, molecular biology analysis methods including metagenomics and metabolo-
mics can be used to analyze the complete metabolic pathways of SAs and optimize the operation and management
of wetland systems. The application of a compound wetland containing multiple substrates and multiple plants

would be feasible as a deep treatment system for antibiotics, and its diversified transformation pathways will be

more conducive to the removal of different antibiotics in wastewater.
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5K S R EU(K, ) A RN 3 B R EUBR $i
AR ZRAEK R T A B BN A B R, A
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Table 1 The research on sulfonamides (SAs) removal by constructed wetlands
7K I3 4 fr
» T EBRES
HpE (HLR)/(cm - d7") Tkt 4 2:7% 3CHik
. . SAs Removal
Scale Hydraulic loading rate Substrates Plant . o Reference
b efficiency/%
(HLR)/(cm-d™")
i i Y e g 20
iR 20 vy iria Sulfamethazine 6
Pilot Zeolite Thalia i iz Y S e 6]
. 100
Sulfamethoxazole
T i e
Sulfadiazine 5222
25 W Firy R Y )
Gravel Arundo Sulfamethazine
i i Y s
Sulfamethoxazole 3837
T g g
ey J
%%Ej ﬂbl\ E i Sulfadiazine 3513
urface flow . . S ——
constructed wetland EP i 12.5 x LLI E 1 J.{' W u}.E - [17]
Pilot Vesuvianite Thalia Sulfamethazine
T i Y s
Sulfamethoxazole 6934
il g s i
Sulfadiazine 813
% Wi ) T 1 )
Zeolite Sulfamethazine
i i Y Sl
Sulfamethoxazole 15462
LRiTY 5 a4+ P T e FR 2 62 [18]
Pilot Red soil Reed Sulfamethoxazole
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i Y e i
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ik e P S
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i P e i
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T e H Sl
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VS W NRLTS:
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constructed wetland

i
Pilot

i
Gravel

T g g
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i P e i
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CTLTE
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i i VY s g
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(17]

ik
Pilot

A oA 7
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B
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i e F S

Sulfamethoxazole
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W
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i Y e i
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Sulfadiazine

it f Y g
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125

W
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i i e
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Sulfamethazine
i i HE s

Sulfamethoxazole

74+6

2+20

(17]

i
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ZL 4 HWEre
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B
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i F Sl

Sulfamethoxazole
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(18]
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0=S=0
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100
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i 2 & 20+ %
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NH3+ 2 4 6 8 10
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Zwitterion pH

1 FERR—FMELE (SMN) FNRERRIEML (STZ ) IS F4&H  — BB B EEMESE

Fig. 1 Molecular structures, general ionization equilibria and speciation diagrams of sulfamethazine (SMN) and sulfathiazole (STZ)
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