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Study on the Effect of Mixing Shear on the Meso-structure
of Full Tailings Paste

ZHENG Gongguan' , WANG Yongbin®, XIE Jingpeng', HU Yaqiao', ZHANG Jiuyu'
(1. Anhui Copper Crown Industry Technology Research Institute Co. , Lid. , Tongling 244000, China;

2. School of Civil Engineering, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: Mixing shear significantly enhances the homogeneity of full tailings, cement and admixtures,

and also affects the physicochemical properties of prepared paste slurries. However, the underlying
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Research on Resource Treatment of Oily and High-salt
Wastewater in Non-ferrous Metal Industry

HUANG Songyu', YU Miao®
( China ENFT Engineering Corporation, Beijing 100038, China)

Abstract; The raffinate in the production of copper sulfate in a non-ferrous metal smelting enterprise is a
kind of oily high-salt wastewater. The concentration of petroleum is 92. 5 mg/L, the concentration of TOC
is 89. 5 mg/L, and the main salt is sodium sulfate. In this paper, the air flotation oil removal method was
selected as the pretreatment process, and the fixed bed activated carbon adsorption method was used to
remove the oil from the wastewater. The results show that the oil removal effect of air flotation method is
limited, the removal rate of petroleum pollutants is 30.9% , the removal rate of TOC is 33.1% , and
there are still most of the oil residues. In the fixed bed activated carbon adsorption method, the up-flow
water inlet method has a higher oil removal rate, which can reach about 80% . When the water flow rate
is set to 500 ~1 000 mL/h, the better treatment effect and higher treatment efficiency can be obtained,
and the effluent effect is stable from 2 h after the adsorption to the end of the adsorption. Anhydrous sodi-
um sulfate (sodium sulfate) can be obtained by separating and extracting the wastewater after oil remov-
al, and its quality is close to the first-class product of national standard I by analysis.

Key words: high salt wastewater; dissolved air flotation; activated carbon adsorption; oily wastewater;

low-temperature thermal concentration; sodium sulfate
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mechanisms remain poorly understood. In order to deeply understand the effect of mixing shear on the
properties of paste slurry, the meso-structure of paste slurry was tested by the Focused Feam Reflectome-
try (FBRM) technique to analyze the effect of shear rate on the meso-structure of full tailings paste. The
results indicate that the mixing shear has a significant effect on the pastemeso-structure. As the shear rate
increases ,the aggregated particles in the paste are dispersed, the average chord length decreases, and the
number of real-time particles increases; However, beyond a certain threshold the average chord length of
the particles in the paste increases, and the measured number of real-time particles decreases, which
suggests that the high-speed shear may alter the physicochemical characteristics of particle surfaces,
thereby enhancing inter-particle interaction forces, and these changes further influence the rheological be-
havior and post-curing mechanical properties of the paste.

Key words: full tailings paste; mixing shear; meso-structure; particle



