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Improvement of dewatering performance of anaerobically digested sludge by

green nano iron/cerium combined with sodium percarbonate
CHEN Yue, CAO Qun, GUO Bo~
(College of Environmental Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract : The anaerobically digested sludge is conditioned by using environmentally friendly synthesized nano iron/
cerium (Fe/Ce-NPs) in conjunction with sodium bicarbonate.This study aims to investigate the influences of Fe/Ce-NPs
dosage, sodium bicarbonate dosage, conditioning time, and initial pH on the dewatering performance of sodium
bicarbonate sludge. The first three single factors are optimized through a Box-Behnken response surface experimental
design to determine their interaction and the optimal solution.A quadratic model is established with the moisture content
as the response variable.The model has a P<0. 05,R*=0. 989 9>0. 95 ,indicating a significant fitting effect. According to
the distribution characteristics of the response variables, the optimal conditions for dewatering of anaerobically digested
sludge are determined as follows: Fe/Ce-NPs dosage is 41.3 mg/( g+ TSS), sodium percarbonate dosage is 308
mg/ (g+TSS) ,and the reaction time is 43 minutes.Under these optimal conditions , the moisture content of the sludge cake
drops to 73. 6%, representing a 0. 118% of deviation from the predicted model value. Additionally, a comprehensive
analysis is given on the dewatering mechanism for anaerobically digested sludge.
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K BE 1 R BLSETH R G T a3, 24 SPC N &
1300 mg/ (g-TSS)H,SRF Al W, 4354 3. 55%x10"
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B H,0, 2IHFEIRA 1Y - O, A S AL S L A6
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f pH 2} 5 Fe/Ce—-NPs 14 30~50 mg/ (g-TSS) |
SPC FHNH 7E 200 ~ 400 mg/ (g-TSS) Z [a] |z 1 fif
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1 30 15.0 300 77. 04 76.99
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3 30 60.0 300 75.50 75.45
4 50 60. 0 300 75.37 75.37
5 30 37.5 200 76. 45 76. 41
6 50 37.5 400 75.50 75.53
7 30 37.5 200 75.90 75.95
8 50 37.5 400 75.35 75.39
9 40 15.0 200 75.95 75.99
10 40 60. 0 400 75.20 75.25
11 40 15.0 200 75.92 75.87
12 40 60.0 400 74.90 74. 86
13 40 37.5 300 73.95 73. 84
14 40 37.5 300 74. 10 73. 84
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LN 0. 040 1 0.040 1.72  0.2315
%05 0.018 1 0.018  0.78  0.4059
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() SR 1A SPC AR 35 7K 2 595 H 306
Bl 5 FM AR by = v R i i A

15IRIEDE S K F 5 Fe/Ce-NPs # 1 4a  SPC #Hm
iSO I A 2 (B AT A BAE A & T Y 2
B E ) FRTEAS R WA AE A R385 U8 B K i
MR

¥ Design Expert 10 AYTINZE S >R H Fe/Ce—
NPs+SPC A0 i 28 75 2 i & — A 20 AD 757
R s, TR RTS8
Fe/Ce—NPs # i} 41. 264 mg/ (g-TSS) | i i
[6]4 42. 760 min ,SPC £/ 308. 298 me/ (g-TSS) |
W14 pH A 5 R W, e/ ME N 73.758% ., N T
B TR X RO SRR T T SRR AL, Bk
;g Fe/Ce—NPs #HHE K 41. 3 mg/ (g-TSS) S i it
[} 43 min SPC #1154 308. 00 mg/ (g-TSS) ¥

B pH N 5, TEIZSL I 55 N AT T 3 AP AT S,

/RN W, SEME R 73. 64% , 5 FIE A e, Hofw
ZEAUR 0. 118% , 7843 Ut W IZ AR A B 45 vy ) K
BRI A,
2.3 Fe/Ce-NPs+SPC iFIE AD i5iRHE S
2.3.1 Zeta wAzFn$ 12 T AL

15 IR Zeta FLAN FIVRL A% J2 o e H 228 R ) A1
LK ARE S B ZE AR . B TIRA T f# Fe/Ce-
NPs+SPC Zb3XF AD 5 U (5% 0, i 4 T e A Ak B
T RIS TR Zeta HANIATRIAR KN, 255 AN1K 6 FF
o MEL 6 tha] LIE H, K& B AD 751
Zeta LR 20. 2 mV , W15 e 20K % A 76 K it
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RS, Hof L Fe/Ce—NPs+SPC 43 ) AD 75
Zeta HUOIEAR(S5. 73 mV) , ORGS0 (8. 14 mV)
F1 Fe/Ce~NPs(11.4 mV), Fe/Ce—NPs+SPC Ab ¥
() AD 757 Zeta HLAV I 25 34 02 i F EPS % B
BT E B IR L & Fe/Ce B T 09 P FIME
MOKEAZ () £f1 2 K, Fe/Ce—NPs 2P 5 A AD 7578
RARIE R X JE W T Fe B 1 1Y 2R BEVE IR 1175 ¢ 22
RARP ) 2SN Fe/ Ce—NPs+SPC &b
FE ) AD V5 iR/, R Fe B 1 HA 25
PERT B 28) Z5R0 s iy 7= A= 1) - OH 1] LA 480 Ak 53 fife
EPS U # , (2 (5 Je LR, e X R BN 15
TRAR /N> K I, Fe/Ce—NPs+SPC &b 2 [7]
I 2B AL AR 3 A BRAIK Zeta HEL A7 Y5 U2
WORLRL AR, e T 15 Je 2R i Fe 4 AN s 6 /K I REIL

NTAT R T 75 9 BB K .

0 70

=5r i 60

& -10r 1 — 450
> -5t / 1., E
E; -20F % \ ;‘3 5
3 251 B 177 K
o] 2 Q

N -30- 20

-35 \I 10

—40 L . L
& NE o0 ¢ °
¢ S\ o

1—Zeta Hi{ij ;2—D50
6 FEFEEETIREN Zeta ¥ ALFIAAZ

2.3.2 EPS WA E 5 T

HHFU(PN) FIZHE (PS) J& EPS HA RN
2 PENA, 3 A KE K PR B RE AT, H B &
Ay BRI 2 T U8 B B K P R R
I W55 T Fe/Ce—NPs+SPC 3 AD 75 e R /5 PN
F1PS 5Tt 430 A8 A -4 I 55 4 8 50 s I R AR
ZLVRBE) AD Ve TR LG, SRR S s, M
25 il LUE H PN AT PS 40 B0 BRI ) 1 28
ek, SRR V5 IR A L, 20 B 475 e
 LB-EPS 1 TB-EPS ) PN i 0 B F & T
47. 43%F1 89. 86% ; PS ittt 73553l F K& T 50. 9%
M 77.85%, A, BEH LB-EPS #il TB-EPS & 4 i
L b B A RRAR, S-EPS &8 A BT i, = 1
AL R LB-EPS 1 TB-EPS H %8 14 5 Fl 24
HA%H) S-EPS 1, HARERNE, il KR (Fe/Ce-
NPs+SPC) P 5 1975 ¢ v 28 1 J5TFn 248 1Y S {I%
FAR VAR J5T5 P AN 280 2500 ( Fe™ +H, 0, ) R3S
(Y5 , 10 W XL T8 A % A Ak 1 288 25 i sz g LA T
SRAVEACRE ], 3L T8 2L R R A B
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B2 DOC MBI AR AL S PN Al PS AH[E AT L

EPHIE iR &518
*5 AEHEEE AD SRHE EPS R EHE.
ZHEF DOC KR E D %
S-EPS LB-EPS TB-EPS
PR

PN PS DOC PN PS DOC PN PS DOC

e 54.8 25.1 40.8 83.8 31.4 57.2 194.6 46.1 149.9
Fe?*+H,0, 1821 32.4 100.4 64.9 19.5 42.2 44.1 15.4 40.6

Fe/Ce-NPs+ 155.4 28.8 88.3 44.1 15.4 40.6 19.7 10.2 42.8
SPC

2.3.3 FiRHFH SEM RAE

FIFH SEM EAE2MHT T Fe/Ce—NPs+SPC i BEif
J& AD 75 e A R 1H DY SRR ARG O, W E 7
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