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Fig. 1 X - ray diffraction spectrum of calcite
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Table 1 The chemical element analysis results of calcite
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Fig. 2 Experimental system(a) ; A typical force curve for a wa-
ter droplet on mineral surface(b)
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Fig. 3 Radii of curvature (R and D), contact angle () and
droplet base radius (r) for two different shapes of the droplets: a,
a convex shape; b, a concave shape
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Table 2 Surface roughness parameters for calcite surfaces after
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four stages of polishing and grinding

PCFTEEA R,/nm R,/nm Ry,
120 H#b4t 203 30 149 21 1.092 £0.039
400 Hb4t 125 £20 99 +14 1.065 £0.015
1200 Hb4t 27 +2 20 +1 1.028 +0.002
1 pum gNIf 1.8+0.3 1.6 0.2 1.002 0. 000
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Fig. 4 Examples of three dimensions AFM images of calcite surfaces after polishing and grinding with: a, 120 mesh sandpaper; b, 400

mesh sandpaper; ¢, 1200 mesh sandpaper; d,1 pm diamond media
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Fig. 5 The shape parameters of water droplet adhesion on natural calcite surfaces: a, contact angle; b, base diameter; ¢, curvature radi-

us R; d, curvature radius D
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Table 3 The calculated contact angle on a smooth natural calcite

surface
R,/nm R, 0,/° 0/°
203 £40 1.092 £0.039 22 +2 32+3
125 £30 1.065 £0.015 23 +0 301
27 £2 1.028 +0.002 24 +2 27 2
1.8+0.3 1.002 +0.000 25+2 25+2
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nm Jil/NE 1.8 0.3 nm 46 7 (A 1)
0.670 = 0. 014 mN (0. 679 = 0. 021 mN) W /hZE
0.430 +0.004mN (0.441 £0.009mN ) , I 2 K JJ
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Table 4 The measured and calculated forces for water droplet ad-

hesion on natural calcite surfaces
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Fig. 6

base diameter; c, curvature radius R; d, curvature radius D

The shape parameters of water droplet adhesion on calcite surfaces after conditioning with 30 mg/LL NaOL: a, contact angle; b,
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Table S The measured and calculated forces for water droplet ad-

hesion on calcite surfaces after conditioning with 30 mg/L NaOL

P R,/nm 47/ mN FH5ES3/mN
A 203 £40 0.112 £0.007 0. 123 £0.002
125 £30 0. 102 £0.006 0. 125 £0.005
27 £2 0. 121 £0.002 0.118 £0.004
1.8+£0.3 0. 126 £0.000 0. 131 £0.004
wRT 203 £40 0.344 +£0.008 0.352 £0.001
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1.8+0.3 0.442 +0.001 0.422 +0.003
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1.8+0.3 0.111 £0.001 0. 109 +0. 006
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Investigation on the Effect of Surface Roughness on the Adhesion of Water Drop-
lets on Calcite Surface

ZHU Zhanglei! , YIN Wanzhong?, LI Zhen', YANG Bin?, GUO Jun?, ZHAO Xu?

1. College of Chemistry and Chemical Engineering, Xi’ an University of Science and Technology, Xi’ an 710054, Shaanxi, China;
2. School of Resources and Civil Engineering, Northeastern University, Shenyang 110819, Liaoning, China

Abstract: In this paper, calcite was selected as the research object, and surface roughness was taken as the key point,
the effect of surface roughness on the adhesion of water droplets on calcite surface before and after conditioning with sodi-
um oleate was investigated. In addition, the measured adhesive force and the calculated adhesive force were compared.
Experimental results revealed that the surface of natural calcite was hydrophilic; with the increase of surface roughness,
the contact angle of water droplets on the surface of natural calcite decreased while both the base diameter and the adhe-
sion force increased. However, the surface of calcite after conditioning with 30 mg/L NaOL at pH value of 10 became hy-
drophobic ; with the increase of surface roughness, the contact angle of water droplets on the conditioned surface increased
while both the base diameter and the adhesive force decreased. Meanwhile, the measured adhesive force agreed well with
the calculated force. Therefore, the adhesion characteristics of water droplets on calcite surface could be regulated by con-
trolling surface roughness, which could provide a reference for the regulation of the floatability of calcite by surface rough-
ness.
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