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Regeneration technology of substrates in constructed wetlands: A review

Xu Dong Zhang Liping He Feng Wu Zhenbin
(State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology,
Chinese Academy of Sciences, Wuhan 430072, China)

Wu Junmei

Abstract Re-

generation of substrates can ease the downtrend of purification efficiency, reduce the materials consumption and

The adsorption of contaminants by substrates in constructed wetlands is a limited process.
acquisition cost of replacing substrates periodically, and reuse nutrient substance back to agriculture. Substrates

can be regenerated through physical, chemical and biological techniques in situ or ex-situ. Biological regenera-

tion, which is low-cost, eco-friendly and sustainable, is the most effective way to regenerate the substrates for re-
moving nitrogen. The effect and rate of biological regeneration can be improved by optimizing ion concentration
dissolved oxygen (DO) , microbial community structure, and so forth. Physi-

and exchange rate, carbon source,

cal techniques to regenerate substrates for removing phosphorus is affected by substrate types, concentration load
of phosphorus, timing and duration of resting period, and so on. Physical regeneration, which is easy to operate,
can be implemented in situ during the daily operation management of constructed wetlands. Chemical techniques
composition and concentration of regeneration reagents,
Eh value and DO value, etc.

can be used as emergent countermeasures when substrates reach their adsorption saturation point.

to regenerate substrates is influenced by substrate types,

environmental conditions such as temperature, pH value, Chemical regeneration

Key words constructed wetlands; substrates; regeneration technology
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Table 1 Regeneration efficiency of substrates for removing nitrogen in constructed wetlands
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Table 2 Regeneration efficiency of substrates for removing phosphorus in constructed wetlands
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Fig. 1  Transition and reaction of matter inside and
outside the zeolite surface when bio-regenerating

( Cited from reference [ 15])
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Fig.2 Proposed mechanism to explain regeneration
of P saturation potential by adsorption/precipitation/
crystallization in calcium, iron, and hydroxyl ions

supersaturated pools ( Cited from reference [7, 31])
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