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In-situ Sludge Reduction Technology Based on Ozonatlon

XUE-Bing', LIU ‘Binthan' , WEI Ting-ting' ; W_A"NG Xian-kai’ CHEN Sl sigh” DONG Bin'"’ o
(1. College of Env1ronmental Science and d-Engln rmg, Tong]l Unlversny, Sha_nghal 200095 Chma 2. China” Three Gorges-'
Corporation,, Bel]lng 100038 China) £ o "" !

Abstract ; The process parameters and sludge [Sropérties_iof an in-situ sludge ozone- —teduction system were investigated under diff‘e?ent
ofone_dosages and sladge ages. Subsequently, 75 mg g [ (as OJ/MLVSS) was selected as the appropriate ozone dosage to satisfy the
wastétyater treatment capagityt and in-situ sludge ozope- reduﬁtlon_,., The calibration coefficient results of the sludge yield formula
indicdted that . fas feduced from 0. 331 g-g7™ to 0. 326 & e ( to MLVSS/COD m) by ozone treatment and K, was increased from
0. 046 d. to 0. 050 @' at 75 mg+g~'. The effluent quahty of the SBR system was satisfactory when the sludge age was 10 d. The
ozone dosage of 75 mg-g~" and sludge age of 10 d were selected as the appropriate process conditions, at which the excess sludge was
reduced by 12% . The high-throughput sequencing results concluded that the microorganisms in the excess sludge after ozonation were
different in phylum and genus. After ozone treatment, the abundance of Bacteroidetes increased by 1.2 times and the relative
abundance of Proteobacteria with nitrification and denitrification ability decreased from 24% to 18% . The reduction in the abundance
of nitrobacteria affected the denitrification capacity of the sewage treatment system, but the total effluent nitrogen still met the I B
discharge standard of pollutants for municipal wastewater treatment plants. The relative abundance of Lactococcus increased from 0. 4%
to 21. 6% . Simultaneously, the concentration of macromolecular organic substances in the EPS of the excess sludge increased from
40.6 mg-g™' 10 54.6 mg-g~", while the CST increased from 15 s to 17 s after ozone treatment. The zeta potential decreased from
—-10.04 mV to —15.20 mV and the SVI of the excess sludge increased from 54 mL-g™" to 62 mL-g™', thereby indicating that the
sedimentation performance and dewaterability were affected to some extent. However, the SS of the effluent and the solids content of the
sludge cake after extraction did not change significantly, the system could still operate stably, and the subsequent dewaterability of the
excess sludge was not significantly affected.

Key words :ozone; sludge; parameter; microbial community; dewaterability; sedimentation performance
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Fig. 1 Operation diagram of the experimental coupling process of the in-situ sludge ozone-reduction system
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Table 1 ~ Characteristics of wastewater in the SBR
BRI LTD JE M/ mg 1! FIE/ mg- L
COD 368. 00 ~406. 00 403. 39
TN 36. 00 ~42.00 37.55
NH," -N 23.20 ~25.90 24.43
TP 6.86 ~7.93 7.09
pH 6.98 ~7.12 7.02

R6, G SNG BT S HC A K BE 0.5 h, & By BE
3.5 h 5B BL 7 b, K ESTE] 1 b, 757 4% 10 d, iR
JER 26 ~28°C. 4220 d W) 8his1T)5,6 15 SBR
N AR , 15 TR Wk MLSS £9°52 000 mg-L~",
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AR iy pHL R SR P 8 X
15 UeFEa Y MLSS SR E ik ; MLVSS RH 5
SRR UEATINAE ; SVI R E = U0IE 5 Bk PERER
FH B A0 7K B 18] (T 2400 7K B ] s 4 ) A g s
Pt [ R R AR, K 15 e B A IR - 72 0. 06
MPa [ EL%S R ) T g, BRI % o~ 1k s
T PR R 182 5 75 R 2 a0 0, i A A R
EME(C-HAL) SR A Zeta HL (7Y ( Malvern Zetasizer
Nano ZS90 ) 7 5 >R F — 28 i 1 X i ¢ ' DNA i
AR fdi ] Liang 2810 B 77 35 %5 I v i A0 58

%%(EPS) ATy B EPS AP EE A 2
*®2 PCR3|¥F

o

BEAES 58 52 19 I 22 43 931 >R 1 BCA  ( bicinchonininc
acid ) 15 JEERTE A B Lowry 2.

HIE AKX (1) HRIARTTI R R R Y, M
WK, s Je i s ROCR , Horb )y, F K 3
AR (2) .

AX, = Y,0ACOD - KXV (1)
L
Yohs - Yhe * Yh (2>

R AX  FORFI 4TS IR A A WL 5> (LL MLVSS/d
), mg-d ™" Y, FoR R AR (L MLVSS/COD

i) ,e-g7"; Q TRk, L-d™"; ACOD Fm
J"‘%%EP%%E‘J COD W JF mg-L™"; K, %l &%k,

s X, FRRBEAHAE) MLVSS dw“ ( Lk MLVSS/d

Ter),mg-L LoV SRR AT, ohﬁéﬂ‘ﬁi{)ﬁ
{%Fﬂi%;&(u MLVSS/COD i}) , g-g H%Tm

Vel . L1 0 W 1Y, AR FEE Eﬁ%eﬁﬁﬂa
1Y, RPR R K'Y, .
Sy LE PR A B 71 ~ 76 m}‘z%ﬁé {EEJ_

B0 5 min F{%%’@*H F -80°C 4 ﬁ:—F/@‘ﬁfvﬁ
17, 0T 28 e 1k PR (GPCR) #10; SBR e

e *”*E'J%SOdf6ASBRJ§ %ﬁﬂihé-;ﬁ.ﬁz
Hil 30 min, EIT HUR1 Fil R4 H1{5 €45 100, mL 1EEL
B S mlnFﬁé Iﬁl?ﬁﬁ%“ 80°C 4 F N ¥ Wk A
A7, 1T A 2 BEAE ARG qPCR AN . DL 240 B

68 FLAME N H B LA, 3L 5] 9 338F I 806R,

=
s

HARK) 519 7 50 M THR R 7 WL 3% 2, Bl J5 X PCR
P AT A AL PR SR AT pMDI18-T 1R 84k 5
afifl = W HEAT R, SRIUTTRL; DL 10 A5 46 BE AR R
FA 19 SRR, TR B 16S A E it B T8 00 T 1 &%
FrRdE 2, BC® 16.5 wL B9 ChamQ SYBR Color
qPCR Master Mix 4t 4, 0.8 pL B 5| # F (5
pmol-L™") F10. 8 wL M54 R (5 wmoL) F12 pL
AR DNA VBN EIR AW, R 26 E & PCR X
( ABI7300 %, Applied Biosystems, 2% [H) #£47 qPCR

T}”i U S8 HE R o3 A A A 2 LR DR R S A
B ARG DAL S Co (E ARG AR 1R Bk DX A 75 DL

M@E%yﬁ PEREIN . 4K B Tllumina PE250 ) b5 7H -
B UL, 7 15 2] PE reads JCHR #iE overlap
KR IEATYHE , TR X6F 3 0 o A T4 il X o0 R
i Je BEAT AR oy 2K S . iR R R AR SN AR
Py ( L) dEAT I E

SR 2 R A2 R L

Table 2 Primer sequences and reaction procedures of PCR

H 3 SIFHI(5-3")

P/ bp PCR X N F )7

338F: ACTCCTACGGGAGGCAGCAG

165 806R: GGACTACHVGGGTWTCTAAT

ASPE 95°C ,5 min; 95°C, 30 s;

44 (55°C,30 s) x35; ZEfH 72°C,1 min
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Fig. 3 Dissolution of DNA during sludge ozone treatment by cell lysis and microbial bacteria 16S rRNA
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