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Utilizing Fly Ash to Prepare Polysilicon Acid and Compounded PFS and the Study

of Its Properties
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(Key Laboratory of Industrial Ecology and Environmental Engineering, Ministry of Education, School of Environmental and Biological Science
and Technology, Dalian University of Technology, Dalian 116023, China)

Abstract: Fly ash which is a kind of solid waste of power station in Dalian was prepared as polysilicon acid, and compound polymerized ferric
sulphate and its properties was studied. Fly ash was dipped in NaOH solution. The effects of temperature, concentration of NaOH solution and
reactive time were examined respectively on the conversion efficiencies of silicon. Then the solution which was rich in silicon was used to
compound polymerized ferric sulfate( PFS)and got compounded polymerized ferric sulphate( F-PFS), and evaluated the effects of slaking time
and Fe’* /Si molar ratio on conversion efficiencies of silicon. Then used Na,SiO; to prepare polysilicon acid compounded polymerized ferric
sulphate(N-PFS) with the same silicon concentration at the best condition. The best ratio of dissolved silicon 0.207 9 g*g™" was attained at the
condition of 4 mol*L™" NaOH solution, 120°C for 4 h.The coagulant was attained at the condition of Fe’* /Si molar ratio of 1:0.2 and slaking
time of 2 h. The reducing turbidity by F-PFS is the same as N-PFS, but F-PFS is better than N-PFS and PFS is in the stabilization,
sedimentation and the property of treating with urban sewage.
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Table 1  Chemical component of fly ash

3% Sio, Fe, 03 AL O K, 0
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TR 58 % 72.16 4.33 14.68 0.79

1.69 2.86 0.13 0.43 0.65
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Table 2 Characterization of wastewater for jar tests
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Table 3 Effect Fe** /Si molar ratio and dose of Fe’* on the coagulation rate of F-PFS/%

Fe*+ [N

BRI P B8 JK HE /mol * mol !

% 10™*/mol 1:0.1 1:0.2 1:0.33 1:1 1:2 1:3 1:5
0.902 94.9 86.7 87.5 89.6 80.7 80.7 82.0
1.804 96.1 97.6 96.4 90.6 86.4 85.7 89.6
2.706 93.9 98.0 96.9 93.7 88.5 88.5 96.0
3.608 91.6 96.8 97.5 96.0 93.7 89.4 96.3
4.51 90.2 93.5 95.0 96.2 97.9 87.9 93.9

e kAL 1:0.2 2 F-PFS MBS & 44F.

2.2.2 LB F-PFS B BE ) 5200
BALITE R 04 0.5+ 14 2+ 3 Fil 4 h 44 N4
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OIS T 41, ZRLE R B A 2L I T 1) AR T AR AL

AL TR 0+ 0.5+ 1+ 2+ 3 F14 h I, et 2kt
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196.8% FLrp BAGIN TR 24 2 h (Y411 T 2R B 1)
AR IR . R s 244k 2 h At F-PFS A
%A

F4 PALETERT F-PFS 2ERERZN/ %
Table 4  Effect of the slaking time on the coagulation rate of F-PFS/%
Fe** BN & AL ] /h
x 10™%/mol 0 0.5 1 2 3 4
0.902 87.4 90.0 90.6 86.7 88.1 89.7
1.804 88.9 90.5 91.4 97.6 91.5 89.8
2.706 93.4 95.4 97.0 98.2 9.8 96.8
3.608 89.7 91.3 93.2 96.7 93.3 94.8
4.51 88.4 91.0 90.4 93.9 90.4 91.9

2.3 IfE F-PFS 2UEEERE

2.3.1 ffE F-PFS T o o) B v e ) 52 1
% F-PFS S fEH G5, LA Na, Si0, 4 J5UEHfl 2%

RIEMR 55 PFS 615 211 N-PFS HIBR g W&

5.8 5 5 3 XAl 1, F-PFS 19 225K AT N-PFS
AL, JUT-3%A R AR W NaOH 3 BGR H ER T
fik: LA HoAth 15 23 JU-F- % F-PRS & vk e AN 7= 2B

AR

5 SREELLR Fet INEX N-PFS ZEEBFM/ %
Table 5 Effect Fe** /Si* molar ratio and dose of Fe** on the coagulation rate of N-PFS/%

Fe'* (BN BRANEE K] 8 7 E /mol * mol ~!

x 10™*/mol 1:0.1 1:0.2 1:0.33 1:1 1:2 1:3 1:5
0.902 94.8 87.0 87.6 88.7 81.7 80.6 82.0
1.804 96.0 97.8 9.3 9.0 86.4 85.6 89.4
2.706 93.9 98.3 96.9 93.6 88.1 88.6 96.0
3.608 9.6 96.7 97.6 95.9 93.7 89.4 96.2
4.51 90.1 93.1 95.1 96.2 97.9 87.8 93.6

2.3.2 Ak F-PFS MIUTREPE

XFLG T F-PFSN-PFS I PFS [0 B P 52 56 &5
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PFS M1 PFS MAGE 11 . JCH & PFS, #7780 5 d B4 iS
0 IR R PR e » KO T HL 2tk fig
2.3.4 Btk F-PFS X SRR EK IR 2L Bk e

PAIE T V5 K AR BE 1) — 2t 7K g 5256 R 7K K
FE B84 F R A 10 F-PFS. N-PFS F1 PFS [f11E
BB AR BSCR, R LA A5 LK 5. T
LUE tH, 75 Fe' R EAR R 115 &L, F-PFS iR /2
Xy 1) 23 B 2L & 6 COD 1) 2% B ZR A 4 T N-
PFS, KX KAL T PES AL FRA DL
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Table 6 Comparison of coagulation rate of F-PFS, N-PFS and PFS after some days/ %

Fed* (0= F-PFS N-PFS PFS
x 10~*/mol 0d 54d 10d 15d 0d 54d 10d 15d 0d 5d
0.902 86.7 84.3 65.0 64.5 87.0 81.0 66.1 65.3 85.2 63.3
1.804 97.6 2.4 75.6 73.3 97.8 88.0 74.7 73.0 87.9 66.2
2.706 98.2 95.7 77.6 76.0 98.3 90.3 76.6 76.2 88.4 67.7
3.608 96.7 93.5 69.7 67.0 96.7 93.8 68.5 66.0 90.7 68.4
4.51 93.9 92.0 67.0 4.3 93.1 89.5 67.2 64.0 93.8 69.0
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Fig.5 Curve of removal of turbidity and COD by F-PFS; N-PFS and PFS
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