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Table 1 Effects of amounts of ferric hydroxide film on plant root
surface on P absorbed
/“'\E‘
Higx FelR B o
Plant Ferric hydroxide film P content/(mg-kg™)

content/(mg-kg™) eKe

w1k KA 1924+209.8a 312.5+16.03a

N 11674801 2a 265.8+38.5b
wow  RAR 3096+1615a 323.24+6.74a
2 EIN - 1595+140b 281.3+21.72b

Ee &b DW RS TE, R P B 4 RELRTME, 751
Bl A REOR 25 B3

Note: DW means dry weight of plant root; Data is the average of four times data
in the table; The different superscript letters within the same column mean
statistical significant difference (P<0.05).
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Relation of ferrum in different forms and ferric iron plaque of plant root
with phosphorus removal in plant-biofilm oxide ditch

Liu Wen'?, Zhang Jiantao?, Zhou Yipin!, Chen Ping?, Lei Zexiang®, Liu Hui!, Wu Qitang®*
(1. Department of Environmental Science and Engineering, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China;
2. South China Agricultural University, Key Laboratory of Agro-environments in Tropics, Ministry of Agriculture, Guangzhou 510642, China)

Abstract: Oxide ditch technology for wastewater treatment has been developed recently with such advantages as simple
treatment flow, high stability, low capital construction investment and low operation cost. But the conventional oxide ditch still
has many shortcomings as a type of deformation technology of activated sludge processes. For example sludge is easily
suspending and expanding in the system, and single technology can bring lower removal efficiency on nitrogen and
phosphorus (P). In order to solve these problems, a new type of oxidation ditch treatment system, plant-biofilm oxide ditch
was developed in our laboratory, which combined the phytoremediation and biofilm technology with the oxidation ditch
system and was applied to lake water surface for in-situ wastewater treatment. The simulation test and the plant-biofilm
oxidation ditch small-scale experiment were carried out, and the removal of total phosphorus (TP), and the relationship
between ferrum and aeration time, as well as the P absorption and removal by the ferric iron (Fe) plaque on the root surface of
Canna generalis and Zizania cadaciflora in wastewater were investigated, in order to figure out the correlation between Fe in
different forms and ferric iron plaque of plant root and P removal. Results showed that there was a close relationship between P
removal and aerated time, Fe in different forms, ferric iron plaque of plant root in wastewater. The Fe’" concentration of
discharge water went up, but the P concentration descended after wastewater was treated by oxidation ditch system. When the
aerated time was 1, 2, 4, 8, 12 and 24 h, the reduced amount of Fe increased by degrees on the whole with the extension of
aeration time. When aerated for 12 h, the decline extent of Fe concentration in wastewater was very high, and the reduced
amount of Fe was up to 0.45 mg/L. After the aerated time preponderated over 12 h, the decline extent of Fe concentration in
wastewater was decreased. The relevance between the reduced amount of Fe and the aeration time reached a very significant
level (P<0.01), while the correlation between the reduced amount of TP and the reduced amount of Fe also had a very
significant correlation (P<0.01). In the small-scale test, the concentrations of P, Fe and Fe*" in the effluent of 3 systems all
decreased to some extent and the reduced amounts exhibited as Zizania cadaciflora system > Canna generalissy stem >
control system. Additionally, the ferric iron plaque of Canna and Zizania root surface could absorb P. The deposition of iron
oxide on the root surface of Canna generalis and Zizania cadaciflora increased with the operation time increasing, and the
amounts of iron plaque and absorbed P on Zizania cadaciflora root surface both exceeded that of Canna generalis. The
amounts of ferric iron plaque were up to 3096 and 1595 mg/kg respectively for Zizania cadaciflora and Canna generalis. The
correlation analysis result showed that the relationship between P and ferric iron plaque on enrichment root surface had
positive correlation (P<0.05). The experimental research provides theoretic and practical basis for the improvement, further
application and generalization of plant-biofilm oxide ditch.

Keywords: phosphorus; Fe; pollution control; iron plaque; plant-biofilm oxidation ditch
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