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Lysis and Reduction of Excess Sludge by Ferrate Oxidation
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Abstract; Ferrate was used to oxidize excess sludge to realize reduction. The sludge was oxidized
quickly by the ferrate, and intermediate oxides were formed during the reaction. After reaction of 5 min,
MLVSS and VSS/SS decreased rapidly, which indicated that EPS and sludge cells were oxidized and
cracked, and the internal substances were released. This caused the remarkable increase of TPN, SPN,
polysaccharide, SCOD, TN and TP. With the increase of reaction time, SCOD and polysaccharide
increased slowly, and TPN, SPN, TN and TP eventually tended to be stable. This was due to the fact
that Fe( VI) and its intermediate oxides could further react with the intracellular dissolution substances.
At the same time, the oxidants were gradually consumed over time. According to UV-visible scanning
spectrogram results, the sludge cells could be further oxidized to smaller molecules organic matters,
which resulted in the absorbance values significantly increased in the ultraviolet region. Microscopic

examination showed that ferrate gradually destroyed the structure of sludge floc during the oxidization
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process. It led to naked cells, which were then oxidized and broken.

Key words: ferrate; excess sludge;
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Fig.1 UV-Vis scanning spectrogram of sludge supernatant
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Fig.2  Effect of ferrate oxidation on protein and
polysaccharide dissolution
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Fig.3 Effect of ferrate oxidation on C,N and P dissolution
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