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Mathematical modeling of preparation of polysilicic acid and coagulation
performance of poly iron coagulants

FU Ying'?, YU Shui-li', YANG Yuang-jing'

(1. School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China,fuying8899@
163. com;2. School of Civil and Architectural Engineering, University of Jinan, Jinan 250022, China)

Abstract: A mathematical model on the preparation process of polysilicic acid (PS) was established to joint the
bench-scale study with industrialization. Poly-silicic-ferric (PSF) coagulant was prepared using PS as semi-manu-
factured goods. PS was prepared using water glass and H,S0, solution, and mathematical modeling concerning the
relationship between gelation time ( ¢ ) and such factors as pH value, initial w (SiO,) and temperature was presen-
ted. The influence of pH value on the species of PS with certain polymerization degree was explored. PSF coagulant
was prepared using PS, FeSO, « 7H,0 and NaClO; by co-polymerization. Both coagulation performance in treating
lower temperature and lower turbidity water by PSF and characteristics of PSF were investigated compared with those
of polyferric sulfate (PFS) and poly ferric aluminum (PFA). Results show that some PS is depolymerized after de-
creasing pH value when PS reaches a certain degree of polymerization, but the species after depolymerization differs
from that at the same original pH value. PSF has higher coagulation efficiency than PFS and PFA. The mathemati-
cal modeling on the preparation of PS is the basic condition for preparing high quality PSF in industrial scale. The
particular characteristics of PSF are just the essential reason for its superior coagulation performance. In the coagu-
lation mechanism of treating low temperature and low turbidity water by PSF, charge — neutralization/ destabilization
is the precondition and the bridging is the necessary condition.

Key words: polysilicic acid (PS) ; mathematical modeling; Fe; coagulant; low temperature and low turbidity

water; performance
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