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Abstract; The granite sand-washing wastewater discharged from the aggregate processing system of a hydropower sta-
tion on the upper reaches of the Jinsha River is characterized by high suspended solids concentration, high particle
hardness, and difficulty in sludge dewatering, which constrain the environmental performance and economic viability of
the wet sand-making process. To achieve efficient solid-liquid separation, this study systematically screened and opti-
mized an anionic polyacrylamide (APAM) flocculant, with emphasis on its flocculation-sedimentation performance and
plate-and-frame filter press dewatering efficiency. The evaluation indices included floc particle size, supernatant tur-
bidity, filter cake moisture content, and filtration time. Mechanistic characterization was conducted through scanning
electron microscopy, Zeta potential measurement, Fourier-transform infrared spectroscopy, and thermogravimetric anal-
ysis. The results indicated that the selected modified APAM, at a dosage of 2.5 g/m’, yielded flocs with an average
particle size of 68.35 pwm and reduced the supernatant turbidity to 25 NTU. Compared with the currently used APAM,

the filtration time was shortened from 165 s to 144 s, and the filter cake moisture content was decreased to 21.71% .
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Mechanistic analysis revealed that the modified APAM formed compact floc structures through enhanced adsorption-

bridging effects, improved the water occurrence morphology in the sludge, and promoted the transformation of bound

water and interstitial water into free water that is readily removable by mechanical means.

Keywords: hydropower station sand plant; granite wastewater ; anionic polyacrylamide ; flocculation sedimen-

tation; plate and frame filter press; sludge dewatering
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