.&;DFE_ %iﬁl*i%‘—;ﬁ F17EE1HH2028F£18

Eco-Environmental Chinese Journal of Vol. 17, No.1 Jan. 2023
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

AR XEEH: BAENLESRIEL
S5aH DOI 10.12030/.cjee.202209114 MK X703 SCHRARINES A

BRI, XA, B, A5 SR BER A DSA Bl SR SR AL TS TR K PR RE Y He A S LB Hr (7], PREE AR 24k, 2023, 17(1): 218-234.

[CHEN Ya, ZHAO Min, ZHANG Pingping, et al. Comparison and mechanism of electric flocculation coupled with DSA or hydrogen peroxide

to enhance sludge dewatering performance[J]. Chinese Journal of Environmental Engineering, 2023, 17(1): 218-234.]
HLERBERR G DSA B s AL S om AL Ve i K 1t Rk
1 be s 5 ALEE 2 #r

MR e, A, FHE, KRB F, W, A ERE, IR E, 5B
LT KA SR, 1 200093

& T N 2R R B S U (A 37 TO VA A RO A S e B A L TS TR K IR, 43 DR e B 5 R
B2 FH#% (DSA, Dimensionally-stable anodes) L% . H,O, #HEATHE A, HLE AN 2 M & T2 X5 e sE M RE
LR AR . AN R AW (BPS) 4143 sk A8 s e K VERE Iy 22 5 0 S5 0L, i B A H,0, TE B H] 122 4
R H, W T HEBCOH ZEIE MR R A0 B MR b B IRV R 2R A . W V5 U 400 e I e g ML SD R B ) (EPS),
AT A A IH AR 88 0 %) 2 85 3 ook WO BT R0 . 4 4 4 A 5 22 R 7 F1 EPS 7 BR F I ULTE, f# 15 min N5 R &
Y K B8] (CST) A5 P& KR (MC) 23 3 R FE T 73.9% F1 31.4%; SR AL 22 BERE A DSA H AL R a5 e
CST I MC AL 5351 T K% T 64.9% F1 26.4%. ML AL, 14z Ak ik vT DL R] B B A #A 4G 5 )2 (LB-EPS) Fl R % 45 5 2
(TB-EPS) , M{3N EPS H AR KB S5KER J1, B LS mib5k 2R M LB-EPS A, LTIk
o FL AR 2 T R 2 15 VR 5 TR B /Ky T B4 SRR B o AR F 9 485 S 1T Ay i A T B A3 V5 R i K B2 1t 5%
KRR HEEE; HEEAML; MRl HRBK; BANREY

Wit 5 6 ] 30k T A 7K SF B AN W A 2 R SRR Al 0 A S W S 3 L BT TS K Ak BRAE B SR T, TS
YR A 5 7K A B R = ) Fo 7= R W R hn o V5 VR LA A B AR, — i e BE AR 2L
TR SRR e B A AR S5 AT, KR IR 5 U6 40 M A EPS HA7 i B SR K M A TS e 3 K R i (200 TS
Ye i & KA &3k 98% LA BB, P S B HA RO b B] . Ak K SR AR AT, andE e s e,
WhAB B ST TE R TS e B K B A 2 |

LGRS PRI R B, ARE K i, 5 U RAR TS e 5 A 27 B 0) (b gk . A AL B 55)
RA, @il 5 REGYAH AR, SE30T5 U 240 i 0 %5 i S 22 AR URL G TR, 283X Fh 5 1k A
RIS TS P DE S K AT 38 75%~85% Y, T BEAR BT i Ak 22 I BRI i 0 75 Y8 9 3107 ¥R oAk
J — ST U AN R A TS P KRN FER G E R, 5 08 2R AURT LA o v A i e B
W SR N o3t L H P 3V R i) H, 38 22 B R AR A g — A T DR bz 1 T 41 150 400 i ) s 32 A M Kk 50,
N e — PG e IR R BERAENT, AL I R IR R FLIE S SR OKThRE, LAk . BRSEE N T AR
PR BB A ) L B2 BEROR FE— 2042 5 T LA i AR R IS U8 L s AR TS R B K R v R AR T

L B BEVE S —Fopn AL H AL S TS IR AL BT 3, AR AT DAIAE — @ R bR TS ek AR A
YFS EEA: 2022-09-20; A AHA: 2022-11-28
EEWH: BXAARFREEFEIIE (51408358)

E—1EE: KT (1994—) , B, WL 4, cyl8756007719@163.com; RUBIEIEE: A (1982—), &, WL, Al##Z,
Lin_Gu@hotmail.com


mailto:cy18756007719@163.com
mailto:Lin_Gu@hotmail.com

%51 WRIZAE: L 2R BB DS A B AL AR AL 15 Ve UK PERER) LA S LB A 219

SER TR SR LA R, TS PR AR RN . AR ERRAC . BOKFLIEZS MRS, (B T RS
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Table 3 EEM fluorescence intensities of S-EPS, LB-EPS and TB-EPS of sludge sample under different treatment systems

i i S-EPS LB-EPS TB-EPS
W
TPN APN HA FA TPN APN HA FA TPN APN  HA FA
JEIE e 972 965 107 112 4284 3569 223 429 9999 7326 361 1343
L Z B G DSA 1442 1167 125 379 3876 3358 201 397 8 680 7216 342 1273
HEEEH0, 1775 1547 565 531 3536 2876 142 245 3771 2963 198 437

KI 1765 1503 567 528 3514 2873 140 243 3759 2961 199 433
i-PrOH 1583 1391 364 415 3678 3043 171 302 6425 5712 256 934

TBA 1507 1344 332 391 3699 3147 165 311 6501 5796 263 1008
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Fig. 8 Effects of two coupled processes on EPS components
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Table 4 Protein secondary structure ratio of different sludge EPS samples %

AN Z R EE R 3 R L)
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B-4rE  TMEM  oIRE  p-FEA o- IR E/(B-HT B+ LG )
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LSRR 5 HL 0, 30.46 4.05 6.01 2.88 17.41
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Table 5 Comparison of economic energy consumption of different sludge conditioning methods

ENGIliEppra e HfERE (kWh-L™) AL FERLA BRI ARG/ (¢t DS)

EZP(HLfift/ ML BERI MM B A iR Eh 4 k) 0.0150 318.255 ¥t 'DS [58] —
E+Fe (LA fL+Fe™) 0.018 0 630.78 ¥t ' DS [59] —
L fh2E 5 b 0.005 0 5kWhm™ [60] —
AL AL 0.009 2 7¥m? [61] —
ECP-EF (H1fk2%3d % fk-HiFenton) 0.065 2 0.23 ¥ L 'x29% [11] —
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Comparison and mechanism of electric flocculation coupled with DSA or
hydrogen peroxide to enhance sludge dewatering performance
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Abstract  Abstract Aiming to solve the problems that traditional electric field cannot effectively crack the
sludge flocs and improve the sludge dewatering during sludge conditioning by electric flocculation, coupling
electric flocculation with DSA (Dimensionally Stable Anodes) electrode and H,O, was used and their effects
were compared. The differences was evaluated in terms of sludge filtration performance, floc breaking degree,
changes in the composition of extracellular polymers (EPS). Results showed that in indirect oxidation systems
(electro-coagulation with H,0,), the electro-generated -OH could selectively destroy the sludge flocs, break
sludge cells and degrade the extracellular polymer (EPS), causing the dissolution and degradation of EPS. The
system could also promote the quick release of ferric ions and generate polyferric substance, enhancing the
reunion and sediment of EPS fragments. In this circumstance, the CST and MC of sewage sludge could be
decreased by 73.9% and 31.4% respectively within 15 min. However, the sludge CST and MC with DSA
coupled direct oxidation just realized 64.9% and 26.4% reduction. The indirect oxidation could degrade both
loosely bound layer (LB-EPS) and tightly bound (TB-EPS), destroying the interactions between hydrophilic
groups of EPS protein and water and thus improving the drawbacks of direct oxidation. The results of this study
would provide a reference for electrochemical pretreatment to improve sludge dewatering.

Keywords clectric flocculation; direct oxidation; indirect oxidation; sludge dewatering; extracellular

polymeric substance
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