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Abstract: Based on the dual gradient synergistic flocculation principle with respect to molecular
weight and charge density, a series of composite cationic flocculants, denoted as PDAC, were successfully
prepared by combining poly dimethyldiallylammonium chloride (PDA), which possesses a high charge
density and moderate molecular weight, with cationic polyacrylamide (CPAM), which features a low
charge density and high molecular weight. Through simulation tests, PDAC~1 was identified as the
optimal flocculant among the PDAC products and was subsequently applied in plate and frame filter press
trials for the Taihu Lake dredging project. The results showed that at a PDAC—1 dosage of 1.2% (based on
dry sludge mass), the feeding and pressing time was reduced from 4 000 s + 400 s with the conventional
polyaluminum chloride (PAC) + CPAM scheme to 1 500 s + 100 s. The moisture content of the filter cake
was lowered to a minimum of 25.7%, the operational efficiency reached 5.25 m*/min, which was 3.28
times that of the control scheme, and the PDAC-1 scheme exhibited superior performance in terms of

total nitrogen, COD, and residual flocculant in the tail water.
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Fig.1 Raman spectra of PDAC series products
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Tab.1 Test data of plate and frame simulated

sludge feeding

. By | LR | 5l | BT
/(kgt) |/ (kght) | e | R/

PAC+APAM 6 1 1000 | 220.52

PAC+CPAM 6 1 1000 | 210.70

PDAC-1 1 1000 | 245.25

PDAC-2 1 1000 | 229.86

PDAC-3 1 1000 | 218.64

2.5 HEPERIRIE

BEAE il 56 45 SR 3R W], PAC+APAM . PAC+
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Fig.3 Process flow diagram of project site
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Tab.2 Test results of on-site plate and frame pressure filtration

JEUEDLSEL . R HERE e s Ol
VS TN > > %;E/(g/cm ) NI = e
BRI /s JEMERT /s R} i /m’ VePHEE /em & KR 1%
PAC+CPAM 4 000 400 1.12 137.8 3.2 38.2
PADC-1(1) 2 400 200 1.15 224.8 3.8 26.1
PADC-1(2) 1 800 100 1.15 208.4 4.3 25.7
PADC-1(3) 1500 100 1.15 208.3 3.8 26.7
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Tab.3 Construction efficiency of PDAC-1 and PAC+CPAM schemes

A HERH ) | dERHEm® | TRRERTEs | HARTRREES | PSR ES | TSR (m/min)
PAC+CPAM 4000 137.8 400 780 5180 1.60
PDAC-1(1) 2400 224.8 200 780 3380 3.99
PDAC-1(2) 1 800 208.4 100 780 2680 4.67
PDAC-1(3) 1500 208.3 100 780 2380 5.25
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Fig.4 Effluent indicators for raw sludge, PAC+CPAM,
and PDAC-1 schemes
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