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Abstract; A wastewater treatment plant in Shanghai has been transformed by plant-sludge-film
symbiosis ( PSFS) process. Through the analysis of thicked sludge properties and dewatering indexes, the
effect of PSFS process on characteristics of thicked sludge was investigated. Main indicators of thicked
sludge dewatering performance including specific resistance and capillary water absorption time were
reduced after PSFS process transformation, indicating that dewaterability of the sludge was improved.
Dissolved organic matters in sludge concentrate supernatant were characterized by ultraviolet-visible
spectroscopy and three-dimensional fluorescence spectroscopy. After PSES process transformation, the
sludge had a more abundant microbial community structure, higher humification degree and lower
biodegradability. Different kinds of conditioners were selected to condition the dewatering performance of
the thicked sludge. It was found that the sludge before transformation was suitable to be conditioned by

CPAM with macromolecule, branched chain structure and moderate cationic degree. However, the sludge
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after transformation was suitable to be conditioned by CPAM with moderate molecular, linear structure

and high cationic degree.
thicked sludge;

dewatering conditioning
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Fig.1  Process flow chart of wastewater treatment plant
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Tab. 1 Sludge characteristics in wastewater treatment plant before and after transformation
MLSS/ HK FEE/ SV,o/ FEBH/ TOC/
Biji] H : T/s
eAl E (g_L—l) P TE %/% (mPa-s) % (IOIZm-kg’l) CST/s (mg'Lil)
O 34.8 6.7 96.5 117.3 100 24.5 5.2 157.9
S 13.0 6.6 98.7 57.6 42.1 4.0 2.6 142.6
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1 575 U8 FL B AT CST 23 51 B 5 4. 0 x 10" m/kg
2.6 s, RUTTFIRMPIBKERS B T —E M.

.19 .



%365 H17TH

T OE % K H K

www. cnww1985. com

4 TR Lk DOM &k AE

DOM J&{5 /KA PR =B X 42, H B4 o JR i
FEPERAE ) AR RS R B A S AE AR A B
TR A RRE (ALY, e LR A SR . DOM
S KA pH B FIK v T e W) 0 1 1 | 2R P I fid
PEBGERS AL S PR AT o R P, FE TG K b 3 v
S5 e Bl ) 2 1E R e AR . ARBIF T R
FHEAN — AT LGS K = e b xt eod aife g
W DOM 4T RAE, 4387 PSFS T % FiF
DOM 5t S Fh 287 HE (R 20 o
4.1 &4 - AT KIS

SeHh — AT LG TG A3 B R %o 55 Ah sk n] LA IR
W A 4y, PR R AR B R 0 TR fR A P
(CDOM) , WF5E3RH, CDOM fE>h DOM [y 5 2241 i
A, FEAS R P (254 350 1440 nm) (I R 5K
S A LR (DOC) e FEAF7E i 2 M &, N
T A it i DOC ¥ B2 A pRsskt I B2 4t 1 B A % o

X BRI T JE TS e e i L A T 55 Ak - WA
iSRS AN BB T T R PSFS T2 %575
P sem, Hrp s Apsy/ Ases AENE K DOM 43 F- K/
B EE ], L EL B AR R, AKAE N Hﬁ{ﬂﬁ%;flmo/
Ao RERS [ Bt DOM 11 Ji§ B A6 F2 5, 3L L0 (B R,
DOM E@%@f&*ﬁEiQ{& ;A445/A665 ﬁ%%%‘%?ﬁ 42_&% ':F‘
RERRAGRE, AN, A B HOR, il
W SH 5T F T K/ ER, 43T R BEARAT , i%
HAAES TR UV, FEARER A S FRAS W
DAL 5L AN R0 it KU ) X R e 4 o, LR
U] DOM H X R fife 1) AN L 0 XU % 0% 7 R A ML %
R 275 ~ 295 nm 5 350 ~400 nm J B AR
Z W (Sp) Al AL DOM fgh#b 254k, Sy 8,
DOM 43 it i AR 41K, 22 B DOM % 38 A= 49 % A 1)
SR P

WMOETT, 7578 LIS I Agsy/Ases \Auss/ Ages Asn”
Ao Sk ¥4 4. 43 .10. 00,3, 65.1.41, UV,,,
0.24 em ™' EGE S, KL EFR AR 3910 3. 42.2. 89,
2.87.1.30, UV, 1.05 em™", W LLE H, i [
Ays/ Ases THER 1R, 2B DOM. /N 43 LU 46115 v, e
T ST Agsa/ Ases (ELRE AR BA S22, 22 B K437 L 651 42 7 B
B, X 5 A/ Ags TH T35 1015 B AH A, B2 PSFS
TEE s, EIEw AW+ B o, B
Wi 2 R A R & g R R, BUERT
15 R URL B R A BEE AR 3 T i /N, 28 PSFS T2

O e, BT R GBI R ER A TR BE VR A T5 e
R[] SRS AR R 731 IR AH I R

23 PSKFS TR 5, Ason/ Ao TH W22/,
KW DOM (I FE AR BE AT BT 8 7, 3% 5 UV, T 3R
IR IE BARST , BIR i 5 B A AN VR AR 5 U 114
WA I S T R . DL R RO A B T
i Ja 15 U8 B3 O ) DOM R RE A B 2 1928 I
FHIR A8 E R (A R e slOIR s e Jo , 3 nl g e ol
15 7RAE B HE 7K 77 A5 20 A ik 1) AN AR RO
FFAFRA Y, R 5 Ve I W A LA Y
AN o

Sy RAE T DOM py&5yAe4k, 42 PSKS T 2o i
Ja Sy AR /N, Ul A SO AT RERZ I T 95 1 14 T )k
AR G e B IR DOM (14 ] A= ) % ik 45

PR T U0 AT
4.2 ZHERKKXIES

=Y LG TE 4y By v T WE 58 DOM ) it 41
DANCE BT ) & e DA RS S (T N LR SRR 7/ E|
SHIAT R e R S R O T LA A
e IO P Y 1 06 7 B ST BN 9 Y A9 R A BT o X
3D - EEM 5G4 12 P20 A7 T LAl 3o ¢ 56 X Sk A
¥ (FRD) BEATH 0 A RS89 665 2 7
BB, WA 2 i, T R:BER, 1IX: 65
i, LK 286 AR, IV IX b e A i, VX R
2, VI e, L 2605w . Hrp, T ~ TIX
AR EARX, IV ~ I X SR E G
X o AU TR GG o 28 X S S 4
MU X T8

600

400 500 600

Em/nm
B2 ZHRANIEHNT EFEK
Fig.2 Seven classes of division of three-dimensional
fluorescence spectrum
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Fig.3  Three-dimensional fluorescence spectra of sludge
supernatant before and after transformation
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Tab.2 Sludge dewatering conditioning scheme
TR S5 SRF/(10” m - kg™") CST/s KiA%/ wm

£/ E| 4 B/ ; . ; . ; .
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