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Abstract: Nano-silica (SiO,) was modified using 3-aminopropyltriethoxysilane (APTES), itaconic acid,
acrylic anhydride (C¢HgO3), 1-ethyl-(3-dimethylaminopropyl) carbodiimide (EDC), and N-hydroxysuccinimide
(NHS). Subsequently, a P(mSiO,-co-AA-co-AM) emulsion was prepared via free radical polymerization
usingacrylic acid and acrylamide as monomers and ammonium persulfate (APS) as the initiator. The structure
and morphology of the emulsion were characterized using Fourier transform infrared spectroscopy (FTIR),
scanning electron microscopy (SEM), and particle size analysis. The anti-water erosion performance,
compressive strength, and water retention properties were evaluated by incorporating the P(mSiO,-co-
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AA-co-AM) emulsion into loess and red soils. The results indicated that with the addition of 0.50 wt%
P(mSiO;-co-AA-co-AM) emulsion, the anti-scour time of red soil increased by 24.9 times, whereas the

water erosion rate decreased from 400 %/h to 16.00 %/h. The compressive strength was enhanced by
8.7 times. For loess treated with 0.5% of the material, the anti-scour time reached 200 h, which is 2400
times longer than that of loess. The compressive strength of the loess increased by 13 times, and the water

retention rate improved by 3.0 times. Outdoor oat cultivation experiments demonstrated that the P(mSiO,-

co-AA-co-AM) emulsion did not adversely affect oat germination and growth.

Keywords: Water and soil conservation; Polymer materials; Nano-silica; Water erosion resistance;

Compressive strength
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Figure 1 The effect of synthesis conditions on viscosity of P(mSiO,-co-AA-co-AM): mSiO, content (a), AA/AM content (b), APS
content(c), ND of AA(d), polymerization temperature(e), total amount of water(f)
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Figure 2 FTIR spectra of SiO, (a), mSiO, (b), itaconic acid
(c), mSiO, and itaconic acid copolymer (d), AA (e), P(mSiO,-
co-AA-co-AM) (f)
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Figure 4 SEM images of laterite (a), P(mSiO,-co-AA-co-AM)-laterite (b), loess (c¢) and P(mSiO,-co-AA-co-AM)-loess (d)
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Figure 5 Particle size distribution map: (a) P(mSiO,-co-AA-co-AM)-loess, (b) P(mSiO,-co-AA-co-AM)-laterite
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Figure 6 Water corrosion resistance diagram of P(mSiO,-co-AA-co-AM) emulsion: (a) P(mSiO,-co-AA-co-AM)-laterite,

(b) P(mSiO,-co-AA-co-AM)-loess
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