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Abstract: In order to optimize the pretreatment conditions, this work investigated the contribution of different dosages of potassium
ferrate (PF)/sodium sulfite (Na,SO3) on EPS disintegration and SCFAs production. The results showed that the coupling oxidation of
Fe(VI)/S(IV) showed promising lysis performance, especially for the tightly-bound EPS. When the molar ratio of PF/Na,SO;
increased from 0/1(sole Na,SOs) to 2/3, SCFAs concentration increased from 1169.5mg COD/L to 4796.9mg COD/L(at 4d), which
was 4.5 fold and 1.6 fold over that obtained in the sole Na,SO; and PF tests. Meanwhile, under this condition, the release of soluble
carbohydrates and proteins reached their peaks of 260.1mg COD/L and 2212.2mg COD/L, respectively. Therefore, the optimal molar
ratio of PF/Na,SO; for SCFAs production was 2/3. Based on the results obtained in this study, the mechanism of
Fe(VI)/S(IV)/oxidation for accelerating SCFAs production from WAS was elucidated, which provided a theoretical basis for the
potential implementation of SO, based advanced oxidation methods on WAS fermentation.
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Table 1 Characteristics of waste activated sludge

YRR EL Ll LA
S EVE I 4(TSS) 20.2+0.4 g/L
AR MERTE B4 (VSS) 10.010.1 g/L
ML T4 H(TCOD) 1890024 mg COD/L
R 2 4 (SCOD) 109.67+7.4 mg COD/L
AR PEBOK S 9.34+0.1 mg COD/L
QIR 4= 247.9+1.8 mg COD/L
pH {H 7.04£0.01 —
FARNH, -N) 25.22+0.8 mg/L
A YL R £ (POS-P) 10.22+1.1 mg/L
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Table 2 The experimental set-up of seven groups

Hs HARBIIFRINELL) PF(mg Fe/g TSS) Na,SOs(mg S/g TSS)

1 Control 0 0
2 PF 56 0
3 Na»SO3 0 32
4 1/2(PF/ Na,SOs) 28 32
5 2/3(PF/ Na,S03;) 37.33 32
6 1/1(PF/ Na,S0O3) 56 32
7 2/1(PF/ Na,SOs) 112 32
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Fig.1 Time—course of SCFAs production from WAS
fermentation at 4d under different pretreatments(a):
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