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Analysis on Mechanism of the Chemical-Biological Flocculation Process
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(1. College of Environmental and Municipal Engineering, Shandong Jianzhu University, Ji'nan 250101, China; 2.State Key Laboratory of
Pollution Control and Resource Reuse, Tongji University, Shanghai 200092, China)

Abstract: Zeta potential, particle size distribution and molecular weight distribution of dissolved TOC were studied to elementarily disclose the
mechanism of the chemical-biological flocculation ( CBF) process to treat municipal wastewater. Chemically enhanced primary treatment
(CEPT) process and primary sedimentation tank process were taken as the parallel-compared wastewater treatment processes. The experimental
results show that under the same dosage, Zeta potential of the CBF process effluent is equal to that of the CEPT process, which indicates that
flocculant in return sludge does not change the stabilization of particles in CBF reactor; and the biological flocculation is the key reason for CBF
is superior to CEPT. In CBF process, good removal results are achieved for particles > 10 um and dissolved TOC with molecular weight > 6
ku by chemical dosage, and biological flocculation can not only promote the removal of particles > 10 pm and dissolved TOC with molecular
weight > 6 ku, but also have high capacity to remove small particles and dissolved TOC with small molecular weight, with the results that
particles >3 pm are removed completely and TOC with molecular weight of 2 ~ 6 ku are removed by 42.5% .

Key words: chemical-biological flocculation( CBF) process; Zeta potential; particle size distribution; molecular weight distribution

AR, S 26 B N ML PR AT 90 2 LA B T/
FRE XS EeAiT 5 R A A R SE R SRR, W
8 LN AN LY/ E QB IS AN R I Sl a2
TEAZ A M . &, HHFFR % WALk B — 41 4
M e AR R -7 Vs KK R A 2 48, T
e Z A 38 I RSB T B H R, XS KA 2E B
— 2 S N R PRI 9 A 3 AR v A 2 Rk 2 R
SR TS AL R TS 1 Fhig K
SRAL— AR T8, AR G A — % T
S b T8 i 38 1 v Y [N AR s N 4 B T
2, oG i Lo R B E R T # " h
THEBEVG YR B, A4 2 A ) B S P TG 2 W 4%
F A LA, (15 1% T 20 L BN 5T AR 1 o
T PR A

T, BURE NI FR AR 5 S KK T 3 )
FHOG, ASHIF GO L0 Lo A A 2 AR 2l L 20k L

IKH) Zeta HOALBUREPIRLIZ 70415 C > 0.45 pom) R
FEVEA NN 2> T IR (< 0.45 pm), JEI3 00
SR G T RN g /K AL B T4 T
LU, WD AR 7R AL 2 A P 2R T 2 2R S AL B

1 REERESHE

1.1 LEmE

I TE 2S5 KA 34T, fh 2 AR 2 T
SRR — 2 T2 R AR LK 1.

22 A 2R T IR PRI VR A v P SR AL
MR PP IR A, K74 E I TA] 60 s, 11 205
0.03 m’, ARUKIK 0.55 ms RNMARAER 1.2 m’,
%5 B #3: 2006-05-12; 1&1T B #: 2006-08-25
BEEWE : B K@ BT IUR BRI (863) T H (2002AA601320); Ll

AR HR R T H (2006032)
YEE B k(1974 ~ O, W, WS A, BBz, E BRI T 1A

A RTG Y], E-mail: zhazhb @ 163 . com
* JIRIER N, E-mail: Sigingxia@ mail . tongji . edu. cn



994 7N 53

F} 2% 28 &

2 EE R [ N

; K

A S —

Bk —> ; =
: ﬂ%ﬁ{)ﬂ

KA m
" T RATR
L-->

LRI AR, 28 J5 2K SCM-300 A5 3K I8 & A1 4
B AN T 73 JoF ) 2 TR B 0 JE C v [ R 2 e L i
NI 3% P 2 3 AT AT R IE 20 1 k)
2, WE 3L ToC A8 . 73 Zilie LAY T 3 K.

K
A SEER R N
B1 PikRERE
Fig.1 Flow chart of pilot-scale experiment l l l l
| 100ku | | 50ku | [20ku | | 6ku ] | 2ku ]

15 F I 18] 35 min, A 20KEK 0.55 m, K TUALIR A
M, 25 R Tk T IR AR, ) R R
KA HIAN TR 1 S N B G AR, LAIA B R I 2R B4
P YOsE M BE T K I 45 B A] 1.5 by AT 20KER 1.2
m; V5 Ve R 30 SN, FEAE S 1 R TE 1Y i 57 e
TRV A A 27 B S Nt AT Z7K IR 0.55 my 1%
B2 w', (ORI B IR A 3 R A S48 38 AL
W R E, Tovs Ve Bl e

S KA BT H TR W 1 v e ik As AT AR
3, ABK L) 5 % 10 m’ /d, W1 K T 45 B i) o4
2.0~2.5h.
1.2 BT

TRGG K AR TEHL 2887 PAFCCAL O, 10.8% 5
Fe,0; 1.8% ) XA ML 7> T 255 PAM, 2 EHK T
S ZIFIBIN A ], PARC B s 23 e 2 24
LU T 2R A A S et — S T E R A
A HI , PAM $300 5573 00 £ AR 55 A2 ) 20 I N i 2
3 N JER TE 1) i R4 27 2R S Nt B 3 R L gk Tk K
i 21.6 ~25.5°C, pHE N 6.79 ~7.73.
1.2.1  Zeta FOA SORLEE 53 Al

I VIR AR 5 2R 12 A s A —
9 TSR 7K & 300 mL, HEAT Zeta HLAL A
B BE A A, FEMNA T 8 IRCHHlE Al 1~8'5),
L2 T B W AR A A ]
1.2.2 WRTEA )51 B o3 200 e

I 7K B A 22 A 2R T2 A2 E A — 9 T
SRMIIULT 7K, 5648 0.45 pm TR 2T 1 9 DA

2 HTBRSFRESRTE

Fig.2 Serial fractionation protocol
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Table 1 Zeta potential of influent and different effluent/mV

. 15 25 3% 4% 5% 6% 75 8

K -17.29 -16.78 -17.63 -17.24 -16.27 -16.07 - 17.64 -18.78
2 A 2 -8.08 -10.54 -10.52 -9.95 -11.43 -10.16 -11.99 -12.14
R —2 -9.66 -10.91 -9.03 -10.15 -10.42 -11.29 -12.89 -12.42
EINIRICH -15.22 -14.21 -16.35 -16.28 -15.12 -14.85 -16.20 -15.95
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Fig.3 Particle size distributions of influent and different effluent
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Fig.4 Molecular weight distributions of dissolved TOC
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