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Table 1 Removal rates and kinetic equations of catalytic ozonation of Z —200 collector by sulfide minerals

Catalytic systems Removal rate of Z —200 (% ) Kinetic equations ko (min™") R?
0, — alone 97.91 In(C,/C,) = -0.0315¢ - 0. 0400 0.0315 0.992
0,/sphalerite 98.61 In(C,/C,) = -0.0549: — 0. 0066 0.0549 0.993
0,/pyrite 98.74 In(C,/Cy) = -0.0636¢ +0.0312 0.0636 0.999
0,/ galena 99. 14 In(C,/Cy) = —0.08109z —0.0453 0.0811 0.989
0,/ chalcopyrite 98.97 In(C,/Cy) = —0.03424¢ —0. 0083 0.0342 0.995
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Fig. 4 Adsorption removal of Z —200 collector by non — metallic
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Fig. 5 Catalytic ozonation of Z —200 collector by nonmetallic
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Table 2 Removal rates and kinetic equations of catalytic ozonation of Z —200 collector by non — metallic minerals

Catalytic system Removal rate of Z =200 (% ) Kinetic equations by min~") R
0, — alone 97.91 In(C,/C,) = -0.0315¢ - 0. 0400 0.0315 0.992
0,/ calcite 98.53 In(C,/Cy) = -0.0444: -0.0051 0. 0444 0.989

0,/montmorillonite 98.96 In(C,/C,) = -0.051t —0.0307 0.051 0.997
0,/quartz 98.43 In(C,/C,) = —0.04234: -0.045 0.0423 0.995
0,/kaoline 99.33 In(C,/C,) = =0.0572t - 0.0418 0.0572 0.998
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Table 3 Removal rates of COD and sulfur mineralization rates of
7. -200 degradation by O; — alone and O,/minerals

Catalytic systems Removal rate of COD (% ) Sulfur mineralization rate (% )

O, - alone 15.74 71.48
0,/ calcite 16.97 87.06
0, /montmorillonite 22.79 93.07
0,/ quartz 16.64 85.51
0,/kaoline 32.81 94.87
0,/sphalerite 17.77 87.65
0,/ pyrite 21.38 91.20
0,/galena 25.78 96. 83
0,/ chalcopyrite 20.69 90.21
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Fig. 6 Removal rates of COD and SO,”” concentrations in the
catalytic ozonation of Z —200 collector by minerals
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Removal Efficiency and Mineralization in Catalytic Ozonation of O - isopropyl
— N - ethyl Thionocarbamate by Minerals in Flotation Wastewaters

LIN Xiaofeng, FU Pingfeng, MA Yanhong, WANG Lianghua

School of Civil and Resource Engineering, University of Science and Technology Beijing, Beijing 100083, China

Abstract; Residual minerals in flotation wastewaters can promote the degradation of pollutants by the catalytic ozonation.
In this work, the catalytic ozonation of O — isopropyl — N — ethyl thionocarbamate (Z —200) was investigated by sulfide
minerals (pyrite, chalcopyrite, galena and sphalerite) and nonmetallic minerals ( quartz, calcite, kaoline and montmo-
rillonite ) , respectively. The results indicated that the dosage of minerals could increase the decomposition efficiency of Z
—200 collector with an enhancement order of galena > pyrite > sphalerite > chalcopyrite ( sulfide minerals) and kaoline
> montmorillonite > calcite > quartz ( nonmetallic minerals). In particular, the decomposition rate constant of Z —200
increased by 1.57 and 0. 82 folds for the dosage of 0.5 g/L galena and kaoline into O, system, respectively. The O,/
mineral systems could enhance the decomposition of both Z —200 and its byproducts compared to O, — alone. After the
decomposition of Z —200, solution pH reduced from 10. 0 to about 8.0 and the redox potential increased from —23 to a-
bout 200 mV. The mineral particles can promote the decomposition of O, molecules, generating much higher amounts of
oxidative species. Mineral particles in flotation wastewaters are natural catalysts to form the catalytic ozonation systems in
the removal of flotation reagents.

Key words: flotation wastewater; O — isopropyl — N — ethyl thionocarbamate; sulfide minerals; nonmetallic minerals;
catalytic ozonation
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