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Abstract A new type of flocculant composed of polysilic acid and Al,, PSiAly, was synthesized. Comparing with Aly, and
traditional PAC dominated by Aly; its performance on coagulation of humic kaoline suspension was studied. Results showed
that the composites may exert both charge neutralization as Al and bridge absorption as polysilic acid. PSiAl,, is more
adaptable for application in aquatic system with low alkalinity since it less affects pH of suspension. PSiAl;, with Si/Al molar
ratio of 0.05 is optimal in coagulation for the highest TOC removal lowest dosage and improving the removal of non—aroma
matters in humic acid significantly.
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1. Al, Al

23 NaOH 0.5 mL/min Al Aluminum monomer o
BT00-100M 1
80 C ) Table 1 Species distribution of flocculants
Si/Al Al Al Al, Al
PACI 0.2 mol/L. PSiAlL,~0 0 182%  409%  34%  37.5%
PACI-Al;,,  PACI-Al; 95 C PSiAl,~1 0.05 25.7%  425%  15%  30.3%
36 h / 0 PSiAly—0. PSiAly~10 0.5 214%  223%  37%  52.6%
PSiAlL—x 0.2 mol/L Al 0 0.0%  93.7%  0.0%  6.3%
0.5 mol/L 1.2
HCI pH 7.0
Si/Al 0.05 0.5 2L
PAC23 50 mg/L 2 mg/L, NaNO;
95 C 36 h PSiAly—-1 NaHCO, 8x10™ mol/L
PSiAly,—10, 75 NTU zeta —25 mV pH
4 0.1 mol/L 7.8 2,
2 -
Table 2 Parameters of kaoline-humic acid suspension
UV, pH
/mg L™ /mg-L( TOC ) - /mg-L7(  CaCO, ) - /NTU
50 2.0 0.35 80 7.8 75
o PSiAly,~1>PSiAl;—10, Al
40 mmx50 mm Al
o 400 mL 300 r/min PSiAl;—0
1 min 40 r/min 10 min Al 18% 1
10 min Hach Lovehand Al PACI Al o
Co USA .pH MP220 Metler Toledo Switzerland . 2.2
TOC Phoenix 8 000 Tekmar—Dohrmann Co USA . 1b 93%
UV, UV=-Vis 8 500 0
zeta Zeta Sizer 2 000 Malven Co.UK 5(5) [ T ?;1&130_ e ggmi?
z ol
2.1 E o0 .
3 0 0.12
1a Si/Al zeta - Nl
dose PSiAl,, ;g I
Si/Al 225 dose/mmol « 1" Al
) Si/Al 3 (a)Zeta . 7
0.047 mmol/L %g I
Al 0.053 mmol/L Al  0.072 mmol/L Al, Al 5 (;g i »
| Al 0 e
PSiAly,—0 zeta 20k
~5~+5 mV Al PSiAly~ D .
0 +S5mv Al 0 002 Ofote/m(r)ﬁgf-L"OA(ig 010 012
Alyo Al (by4x ik
0.047 mmol/L. Al N BT PSiAL G FI 22 % 57 8 I zetal Ll A Fl 4 W

Al;;>PSiAly—0>

Fig.1 Zetapotential and residual turbidity
after coagulation of PSiAl, serials
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o PSiAl;—0  PSiAly—1 RT-dose 7.6 PSiAly—1 7.5~7.8,
0.04 mmol/L. Al 8.0 -
Si/Al 78
Al:«;{) PS iAlg{)—l 7.6
PSiAlL,~10 z
7.2
o Al 70 .
Al = Al —— PSiAL,-0
13 6.8 —a pSiAl,-1 —e PSiAl,10
. ° 6.60 0.I02 0.I04 O.IO() 0.I08 O.IIO 0.I12
PSiAl;—10 dose/mmol « LAl
PSiAl;, K2 PSi AL, Z 41 2k 571 TR & 15 iYpH
Fig.2 pH after coagulation of PSiAl,, serials
23 pH 2.4
2 pH 3a.b.c TOC.UVa,
SUVA o 3 a
pH Al pH PSiAl,—0  PSiAls—1 TOC
PSiAl;—0 Aly; o
Al Al PSiAl;-1  TOC
pH ; pH PSiAly~0 PSiAly~1
Alj3< PSiAly—0< PSiAly—1< TOC 92% PSiAly;—0
PSiAl;—-10, PSiAl; -0 78%, Al PSiAl;~10 TOC
PSiAl;—1 PSiAl;-1  pH 0.044 o TOC
mmol/L Al 86%,
pH PSiAl;—0 0.057 mmol/L UV o
Al pH 3b Al;  PSiAly—0
PSiAl;—-10  pH UV, 90% 0.044
pH pH mmol/L. Al UV,
7.2’“‘7.4‘ o Al]g 9()‘%}0 UVzM
PSiAl;—0 pH 7.5~ TOC o
20 - Al, —— PSiAL,-0 025 = Al —— PSiAlL-0 16 - = Al —— PSiAlL,-0
L.8F —&— PSiAl,-1 —& PSiAl,-10 —h— PSiAl,,-1 —#— PSiAl,-10 14 —h— PSiAl -1 —#=PSiAl,-10
= 1.6 0.20 ol
?}g: < '0r
£ 1ot Y
Q 08f @ 4l
= 3
0.2F 2r
00 0.02 0.04 006 0.08 0.10 0.12 0.02 0.04 006 008 010 0.12 ¢ 0.02 004 006 0.08 0.10 0.12
dose/mmol = LAl dose/mmol « L™ Al dose/mmol = L Al
(a)TOC (bUV.,, (c)SUVA
I3 PSi AL FR H1) 22 5 1) R 5 2 B HLA Y bl
Fig.3 Organic matter removal by coagulation of PSi Al,, serials
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