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Influencing Mechanism of Calcium Peroxide Pre-treatment on Dewatering

Performance of Waste Activated Sludge

BAI Run-ying', CHEN Zhan'?, ZHANG Wei-jun’*, WANG Dong-sheng”"

(1. School of Civil Engineering, Inner Mongolia University of Technology, Hohhot 010051, China; 2. State Key Laboratory of
Environmental Aquatic Chemistry, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085,
China; 3. School of Environmental Studies, China University of Geosciences, Wuhan 430074, China)

Abstract: The evolution of sludge filteration dewaterability, floc structure and hydrolytic kinetics with calcium peroxide oxidation pre-
treatment was investigated in this study. The effect of sludge characteristics with combined process of ferrous ion and calcium peroxide
was deeply analyzed and the result suggested that the sludge dewatering performance was improved first and then worsened after CaO,
addition. When the dosage was 20 mg-g™ ', sludge reached its optimal dewaterability. At the same time, sludge was effectively
dissolved and the floc structure became loose and broken with the increase of organic matters in the supernatant. Moreover, sludge
solubilization process followed the pseudo-zero-order kinetic equation well and the reaction rate of sludge with CaO, treatment was 15. 2
mg-L~"'+h™". In addition, sludge floc lysis was enhanced by the treatment of ferrous ion and calcium peroxide oxidation, whilst sludge
dewaterability was improved due to the reconstruction of sludge floc structure by the iron ions produced. This study provided theoretical
basis for application of calcium peroxide pre-treatment and its combining technique in sludge treatment.
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BEGEE AR A B BRI G5 R R
A (AST) T LUE 1 7% EPS 2358038 15 e UE ik
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FAREERTS . AN, Ca0, IR IR A EE | R
DL FEAR T RIMER], PRI B9 iz i TRl ok
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(membrane bio-reactor, MBR) 5 &% H T. 2.
VIS PRI S 7KK K 98. 3% , ¥4k pH M 6. 81 ,°F
YIRiiE ok 58. 677 wm, i5 e FBH (specific resistance
to filtration, SRF) A 1.53 x 10" m-kg™"; M4k, 757
T IE W 2T S & (chemical oxygen demand, COD)
H 132 mg-L™" Zeta HLOIE A - 14. 3.
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H70% LASH , HAR iR 24k 43 Hr .
1.2 SRk
1.2.1 CaO, V5BV ffSL50

I3 BRI F 8 1Y Ca0, F 150 mL y5 3R, 3
BEECTCE TR 250 mL HEE I E T K EE IR R 5 4
H1(25%C +1°C), 7£ 200 r-min ' 551 F 7843 K2 i
Lh. 15Ul iEsh J127 505 . Bt 800 mL y5 e T 1 L
BERef, IR Ca0, , [] st R FH B 2 HLBRSE $1 1%
WA FE T BEFE N, SZEAE 60 min N2 BIBUA TR Y
i (R (] B R4 TR | 07 TR AE o B o 2R A7 0 B 4
I, DA™ A S iR 22
1.2.2 {5 o 10 7 B PR

Fi5 e E T 50 mL #5048, 73 000 remin '
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SRF = 2°A0 (1)
K, p i UEET) (kgom ™) 5 A i IEHA (m?) 5
p BRI B IR (kgesom ™) 5 o J UL BRAL A
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LRHIAREE ¢ b ERT ] (s) 5 V ORIRIAFR (m*).
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m,
K, 0 FoRTGI K m, A IR K S e D5
i, m, AT IR TRDET R
1L.3.2 =#EOULE
SEHG R Hitachi F-7000 2606 A5 U8 1
W gy B = 4k % % 9% % ( Three-dimentional
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excitation emission matrix, 3DEEM ) #17E. Xk
FCW R TARAT , ik B £, R 200 ~ 400 nm, % 5t
WA E, N 220 ~550 nm, #E MK SIBAE T R 5
nm , 7453 & 412 000 nm - min .
1.3.3 S RBHERH

R AR HE B €235 ( HPSEC) R H Waters ¥ #H
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Waters 1525 R4, 5385 Bt H 4354+ 8 Shodex KW
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15 min. VRENAHGE 4 0. 8 mL-min ", PEFER N 200
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SR HITACHI SU8020 Al & T4 v 5%, 15 e i
dil ey 223 Ve VR T M A 2.

2 HFREITE
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WL 1 (a) PR Y, B o A S 48 2 1)
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JinE: (LA TSS 3, FIH) 4 20 mg-g "B, 578 SRF ik
FRAK, K 1.28 x 107 m-kg ™" 5 M, RBHK & KR
IR ENARAY 86. 31% . ILAh 454 1(b) 7584
TRISE YRR A Bl 3 s ) BT iR B T
ORI TE NN 20 mg-g I, BAKL
B B e (E, B S B &k 30 mg-g ' Ab
BTV, AR, B I HLIR B 2 805
SR o R A T A R 118 22 A 2 ol A B A7 A e
FRTAI L EME Y. BRI CaO, 76 AL 215 TR Y
[, A2 B Ca* SO T V5 U6 2244 1 A1 38, 330
ZURARAR BT B B A RS S TRk B
R T It T8, v e & th TREE CaO,
T 2 ) AR AL SR i A FH 0 T 1 i ol A 22 R L
i R R T S B0, A SRR TR R A FH 2k B -
MR IS e kiR B TRRE. Ik, 4 Ca0, 1Y

90
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—a— SRF
—o— kR

2.25E+13 |-

200E+13 |-

L75E+13 |-
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1L.S0E+13 |-

1.25E+13 |-

1.ODE+ 13
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(b) iRk

68

FERAR um

58 -
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CaO B (BATSS I )mg-g™!
B 1 CaO0, #mE x5 iR A MR E AR EA R

Fig. 1 Effect of CaO, dosage on sludge dewaterability and floc size

B H 20 mg-g "B, V5 R AY I B8 M KRR B AE
2.1.2  CaO, B X5 i 4L o 52

WE 2 (a) Bz, 1508 LIE R A LR R &
CaO, HFhnaE BT B 8% Bk, A 18. 77 mg- L™
% 43.65 mg- L' [FAF, A 2(b) A, V5 L
THWRZH S B ARXS 3 F B s o3 A i B T 5 AN IEAE, 47
7 800, 1500, 2200, 3000F150 000. 7 ik L&)
Tt BR3 000 T X 17 1) 06 (i TG 1] A8 Ak LA Ak H
KA NEEY BT BB LA RS Lyko
SN2 8 TS RN R A W Ay TR T LK
oy R 3 AESY . MARMEMERE RS TH LY
KorF 4455 (>5000) . 45852405 (1000 ~
5000) F5rFE 4 B AR Ay F R4 43 (< 1.000).
Kt , CaO, Bt i34 1575 e h Ko A LY
ST 25 Ve B, N30 7 = DOC ¥
FER L FE. BEAb, Kiss %50 MR 5% 22 0T, I8 A R 26
HHLHF-H153 T8 AE 100 ~800 Z [a]. Ak, 578
TEI E AR TR 2 5, H I WA Of AR B
JEPERR IS ) .
2.1.3  CaO, W15 IRE S J12F5e 5B

t Il 3 o], B N s R A AR AL, 15 8 1 VE TR
DOC &t T A b 2k 29. 54 mg- L™
T2 46.62 mg- L' X AT B T4 S ARSI
S 15RO FARE] T A 800 2% T 3500 )
NS TR
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Fig. 2 Effect of CaO, dosage on organic concentration and

relative molecular weight distribution in sludge supernatant

—%:klﬁkltz—(c—co)+bl (3)
de

b kye —— k,t == 1In(c/cy) +b, (4)
de (11

- = eyt = (7—Z)+b3 (5)
de 1(1 1

_E:k4c34>k4t:?(c_2_g)+b4 (6)

£(3) ~(6)43HIFTR 0, 1, 2 FI 3 HZMizh Iy
2. X e FBaRTE I LIEWRAILIWRIE &, (n
=1,2,3,4) 53R 375 U 24 A R 5 5, IF H 24
HHAARFERN; b (n=1,2,3,4) 3R RED

1/

28

DOC/mg-L™!
b

o

T

CaO-# k=100 mg-g™!

0 10 20 30 40 50 60
1% B 1] /min
B3 FikELERGNYSERRRENEL
Fig. 3 Variation of organic concentration in sludge

supernatant with reaction time

SYEGOCGTE S b B T IR B Y R U
FEPEMEBL 12 0 T 4% R oK BT b A ALY o Y A6
W AR, ST E Y N S KIX
By, GERKED, FEREA D AF
READ, BEERME LR . M4 W5k L
DI, B A Bl fE = R E A (B
E. =280/335 nm) M5 &K HE X (E/E, =230/
335 nm) M0 B H 3P AN WAL, T 0 (i o Fof ) o 0
TR BT ORI E S DOC MR A, 4
AN 29.25 F120. 56 3 % 87.47 F178.33 (WL
5). AMEHMEWT, CaO, MINA FE T I5 TR 2R 2
il K AT ML RETIC. SR, DG v I R4S DU 2] g
1% LA K as BLRR S W oL 98 e B W] Ca0, T4 1%
FEAREAT A5 5 ¢ 221K 24 Mt BE L2 /N4y T W o,
MK A UESE T 2Z /i 3¢ HPSEC 19 23 Hr 45

®1 CaO, FETRARRYMEEFHNFENE

Table 1 Different kinetic curve fitting of CaO, dissolution in sludge
GE MR HXRFE(R) AR
0 c—-c¢y=15.2t+3.160 1 0.925 15.2 mg-L -1 -h-!
1 In (¢/cy) =0.392¢ +0. 106 8 0.878 0.392 h~!
2 (1/¢) = (1/¢;) =0.010 3¢ +0. 003 5 0. 820 0.0103 mg~'-L-h~!
3 (1/¢*) = (1/¢}) =0.000 54¢ +0. 000 22 0.753 0.000 54 mg=2-12-h~!

2.2 Fe’ "R CaO, JEFRXT 5 P45 52 M
2.2.1 Fe’ " Ppla] CaO, PFRXFI5 PRI ANE DL I b3
VA HLYHR BE 1) 572 1)

WP 6 7, 15 U8 3 B K PR BERE & Fe® Al
CaO, FLBIRY Tt BT B & (1 0, SR M 4. 55 x
107 m-kg 'FEZE 1.54 x 10" m-kg ™", MUEJF VDG
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Fig. 4 Variation in fluorescence spectrum of sludge supernatant after Ca0O, addition with reaction time
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