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Abstract: Bio-Fe/Ce-nanoparticles (Fe/Ce-NPs) prepared from grape-peel-seed extracts, Fe>" and Ce®' salts, were combined with
sodium percarbonate (SPC) for activated sludge conditioning. Under the optimum conditions (molar ratio of iron to cerium 4:1,
Fe/Ce-NPS dosage 30mg/g-TSS, SPC dosage 200mg/g-TSS, pH3 and 30min reaction), the specific resistance to filtration (SRF),
Time to filtration (TTF) and water content of mud cake was reduced from 9.74x10"°m/kg, 92s and 80.5% to 2.67x10"*m/kg, 42s and
71.2%, respectively. Then, the water content can be further reduced to 65.8% with the combination of polyacrylamide (PAM). When
at initial pH 6, the pH value of sludge after conditioning is 7.1 (free from subsequent adjusting pH to neutral), and the conditioned
sludge still maintain good dewaterability. During the Fenton-like reaction (Fe/Ce-NPs+SPC), electron transfer between Fe and Ce
promoted the production of - OH greatly (0.9 times higher than the traditional Fenton reaction) and reduced the absolute value of
Zeta potential drastically (from —17.5mV of raw sludge to —-4.6mV after pretreatment). Three-dimensional fluorescence spectrum
(3D-EEM) and FTIR characterization showed that Fe/Ce-NPs+SPC oxidation could interrupt the hydrogen bonds maintaining o-
Helical and change the conformation of the secondary structure of extracellular protein, causing the looser protein structure, the more
bound water in the sludge flocs releasing. Compared with Fenton systems (Fe?'/H,0,) and (Fe*"/SPC), sludge dewaterability could
be improved distinctly by Fenton-like system (Fe/Ce-NPs+SPC), especially conditioning sludge at near-neutral pH 6 with great
reduction of acid-base dosage. Hence, Fe/Ce-NPs+SPC would be a new eco-friendly, efficient and practical technology for enhancing
sludge dewaterability.
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The impact of different influencing factors on the dewaterability of sludge
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Table 2 The effects of different treatments on EEM

fluorescence regional intensity

S—EPS I I 111 v \%

Ji e 10.31 1.51 3.66 2.07 15.41

JR N 432 11.18 1.61 2073  16.83

Fe/Ce-NPs+SPC 28.17 2069  11.17 1741 1438
LB-EPS I Il 11 v \%

Je 16,70 3217 762 3770  12.06

Z5 N 16.55 4.99 4.77 6.83 11.50

Fe/Ce-NPs+SPC 28.03 1089  5.15 1638 1221
TB-EPS I Il 11 v \'%

JEE 7530 5627 2320  86.55  48.02

Z N 21.19 243 4.21 4.29 10.83

Fe/Ce-NPs+SPC 7.00 6.44 9.14 9.94 8.59
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Table 3 Calculations for protein secondary structure based on

fitted curves

ARV R A R I E 53 5 (%) a2
B &/
FER SRR &/ JSCPAT ”
;éé*éﬁmﬁ N o-MRhE 3 IR RB T
i i b= .
(%)
X R4
3034 21.16  28.57 15.37 4.56 135.04
LB-EPS
X R4
38.11 1948 2146 18.6 233 110.14
TB-EPS
SSAR N J
39.19 2171 15.82 17.48 5.79 72.88
LB-EPS
SSAR N J
26.75 28.03 21.44 12.53 11.25 76.52
TB-EPS
BTN
18.37 3460 2147 2233 3.23 62.06
LB-EPS
BTN
11.91 4154 2324 15.59 7.73 55.96
TB-EPS
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