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Hydrophobic Modification on Surface of Silicon-rich Molybdenum Tailing Particles

BAI Ningna, LIU Xiangchun, DENG Tao, LU Tong, ZHANG Yewen, GUO Yue, DENG Junping
(Xi’an University of Science and Technology, School of MaterialsScience and Engineering, Xi’an 710054, China)

Abstract: The SiO, in the molybdenum tailings is purified by high-temperature heating and pickling, and the surface is modified with
methylhydrogen-containing silicone oil and dimethyl diethoxysilane(DDS).The results show that the impurities such as calcium and
magnesium can be effectively removed, and the purified content of silicon oxide can reach 84.3%. When methyl hydrogen-containing
silicone oil is used as a modifier, the activation degree of modified slag can reach 77.6%, and the maximum contact angle can reach
116°. Methyl hydrogen-containing silicone oil can be effectively grafted onto the surface oftailing particles. When dimethyl diethoxy
silane is used as a modifier, the activation degree can reach 95%, the contact angle can reach 130°, and dimethyl diethoxy silaneis
uniformly coated on the surface of tailing particles. The application of modified molybdenum tailings silica in ammonium
hydrogen phosphate extinguishing agent shows that it can improve the water repellency of ammonium hydrogen phosphate
extinguishing agent.

Keywords: molybdenum tailings; silicon dioxide; methyl hydrogen silicone oil; dimethyl diethoxy silane
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Table 1 Chemical composition of molybdenum Tailings

Chemical Mass fraction w/% Purification Removal
composition  Pre-pickling  Post pickling ~ rate/% rate/%

SiO, 714 84.3 153

CaO 2.69 0.27 89.96

MgO 2.09 0.18 91.39

Fe,03 4.75 1.80 62.11

AL O3 10.45 6.31 39.62
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Fig. 1 Particle size distribution of molybdenum tailings without
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Fig. 2 Particle size distribution of molybdenum tailings after
secondary grinding
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Fig. 3 XRD patterns of molybdenum tailings before and after
calcination and pickling
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Fig. 4 Effect of dosage of methyl hydrogen silicone oil on
contact angle
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Table 2 Effect of dosage methyl-hydrogen silicone on
contact angle and activation grade

Sample No. Dosage/%  Activation grade/% Contact angle/(°)
1 4 29.2 92
2 12 53.5 100
3 16 77.6 116
4 20 76.0 112
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Table 3 Effect of dosage of dimethyl diethoxy silane (DDS)
on contact angle and activation grade

Sample No. Dosage/%  Activation grade/% Contact angle/(°)
1 40 66 105
2 60 88 121
3 80 95 130
4 100 92 126
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Fig. 5 Effect of dosage of dimethyl diethoxy silane (DDS) on
contact angle and activation grade
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