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Influence of the Application of Activated Persulfate on Municipal Sludge

Conditioning

XU Xin'?, PU Wen-hong', SHI Ya-fei', YU Wen-bo', ZHANG Shi-nan', SONG Jian', ZHANG Hao', HE
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Co. , Ltd. , Shenzhen 518057, China)

Abstract: The water content of dewatered sewage sludge can decrease at about 80% by traditional sludge dewatering technologies.
High water content has negative impacts on the sequent sludge disposal with a stricter standard. The sulfate free radical SO, ™,
generated by activated persulfate, is a powerful oxidant. This article found that it could improve sludge dewatering properties by using
the Fe** activated sodium persulfate (SPS). The results showed that when using Fe** 25. 88 mg-g~" (based on dry sludge solid) and
S,0;” 80 mg-g ™' (the mole ratio of Fe’* to S,0;™ was 1. 1: 1) for sludge conditioning, it could reduce the capillary suction time
(CST) and specific resistance to filtration (RSF) of sludge, increased the protein and ploysaccharide as well as the COD concentration
in the filtrate. The further research showed that this method could change the zeta potential of sludge, increased the sludge particle
specific surface area, and made flocs become a loose layered structure from dense clusters, which was beneficial to improve the sludge
dewaterability.

Key words ; persulfate ; sludge conditioning; extracellular polymeric substances (EPS) ; advanced oxidation; dewaterability
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Table 1 ~ Characteristics of raw sludge studied

LER/E IR/ pH  BKE/% COD/mg-L~! LY & 5/ % Zeta HL07/mV SRF x 10" /m-kg ™! CST/s
I 6.88 96. 55 20 200 52.60 -14.83 2.55 215.9
Il 7.16 97.12 20 705 40.98 -21.28 1.06 68.0

112 SCERZh5)

S,027 . IBRER AN (SPS) , 4> Hr 4k, [ 24 48 A 4k
SR BR A F AL

Fe’* : Fe,S0, -7H,0, /M4l & 24 4 Fl k273
FIABRA FI AL FH 25 88 7 /K e ) B o o 43 350k
40% M, BREC IR .
1.2 LRIk
1.2.1 {5ieiis

B S 58 SR FH 7S 156 23 4SO V5 U 2 AT 9
H.oVG M T L. A SPS —— M 10
min , 15 £ 3 B 4 300 r-min ' — JiI A Fe,SO,
B — 10 min,}ﬁﬂfﬁﬁﬂi] 150 remin .
Hodr 76 SPS 1 Fe® " 1Y BC Ee 52 56 v, 98 B 7 =0
%2 FiR.

PAFRSE LS X ERYS Je HEA T CST . SRF 5,
XA 5 TR A R AT SOV SR, I X it 3 D v

AT AR, 28, COD SEFRARIIE.
*F2 FAEFRNE

Table 2 Dosage of conditioners for the conditioning procedures

g 508 BUME F * #ehiit n(Fe?* ):n(S,07)
/mg-g”! /mg-g”! (mol: mol)

RS 0 0 0

A-1 80 11.76 0.5
A-2 80 18. 82 0.8
A-3 80 25. 88 1.1
A-4 80 32.94 1.4
A-5 80 47. 06 2.0
A-6 80 54.12 2.3

1.2.2 Wik
(1)SRF } SRF &%

ARt SRE WA R FUA S0 A ™
Hitg A= (2) ™,
2
SRF = 2PA°b

M

(2)
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Fig. 1 Effects of the dosage on CST and SRF of conditioned sludge
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Fig. 2 Changes of zeta potential between raw and conditioned sludge
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Fig. 3 Dosage effects on proteins and polysaccharides in filtrate
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