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Abstract: The typical characteristics of Sichuan Basin atmosphere are high humidity and weak mobility, where
haze is easily formed during the winter and spring seasons. Here, the interactions system of quartz and calcite nano-
particles with toluene and Cr’* in low temperature and high humidity conditions were systematically investigated.
Based on the changes in the Zeta potential, colloid size and aggregated morphology, hydrophilic and hydrophobic
properties after the quartz and calcite particles coupling with toluene and Cr’*, we modeled that: (D Since a signifi-
cant inter-coupling effect between the toluene and Cr’* with quartz and calcite, the presence of toluene and Cr’* can
greatly reduce the Zeta potential of quartz and calcite particles in high humidity environment, and results in the
instability of quartz and calcite particles at low temperature; @ By its electrostatic force, Cr’* can promote quartz
and calcite particles to form agglomerated colloids with larger particle size in high humidity environment; @ Tolu-
ene adsorbed on quartz and calcite particles can enhance their hydrophobicity, and thus weaken the disturbance of

water on the stability of quartz or calcite particles-based colloids. The aforementioned findings could provide positive
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enlightening significance for understanding the mechanism of haze formation in Sichuan Basin from the angle of the

inter-coupling of quartz and calcite particles with toluene and Cr'".
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Fig. 1 XRD patterns(a, b), SEM images(c, d) and FTIR spectra(e~g) of quartz and calcite samples
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Table 1 Before and after toluene and Cr** adding, the Zeta potential value changes for the quartz and calcite
particles system at different temperatures

SR ZR 25°C 5°C (5 min) 5% (15 min) 5°C (20 min) 5°C (25 min)
4l e 36.010. 54 10. 43 9.27 21.01 19.03
aliJy ff 41.95+0. 44 26.98 21.71 34.06 33.20
VaE Y3 ¥4 21.55+0. 19 5.26 8.50 14.97 17.10
A - 23.0420. 44 9.45 11.86 13.83 23.90
IrifA-HAR 29. 64=+0. 35 17.58 20. 11 28.90 27.32
A1/ Iy fif AR 11.26+0.28 4.46 10. 62 8.15 15.18
A 13.90+0. 24 1.65 5.86 8.83 3.90
JifRtfi— 't 13.02+0. 27 7.01 11.22 10. 67 10. 01
A/ IR - o 3.51£0. 13 0.50 0. 80 2.45 3.56
VeE i S o 7.65+0. 39 1.15 5.36 2.80 4.31
J5 - - ot 12.02+0. 56 7.58 2.64 13.24 7.91
A/ IR - o 2.30+0. 22 1.25 4.97 0.27 0.15
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Table 2 Before and after toluene and Cr** adding, the size

changes of quartz and calcite particles-based colloid at 5°C
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Fig. 3 Before and after toluene and Cr’* adding, the size variation trend of quartz and calcite particles-based colloid at 5°C
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