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Effect and Mechanism of Regrinding Dissociation Flotation of
Dense Middling Coal
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(College of Mining Engineering, Taiyuan University of Technology, Taiyuan, Shanxi, China)

Abstract:[ Purposes]Middling coal has serious dirt band, and the embedded particle sizes of coal
and other gangue minerals are fine, which affects the ash content of flotation clean coal and is extreme-
ly difficult to recycle. Thus, the purpose of this paper is to fully dissociate the middling coal through
superfine grinding pretreatment. At the same time, dispersant is added in the flotation process to weak-
en the agglomeration of ultrafine particles in the flotation process and improve the flotation effect to-

gether.[Methods] The flotation effects with different grinding times and pretreatment with lignin, car-
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boxymethyl cellulose (CMC-Na), and sodium hexametaphosphate (SHMP) were compared, and the
flotation mechanism at the macro and meso levels was analyzed. [Results] The results of the macro-
scopic experiments show that the exposure of hydrophobic functional groups such as alkyl chains after
grinding results in the dissociation of more fresh carbonaceous surfaces of coal samples, which ulti-
mately leads to the enhancement of hydrophobicity. At the same time, polar functional groups such as
carboxyl (—COOH) and hydroxyl (—OH) are exposed and ionized in the water, which enhances the
negative electrification of coal surface, and weakens the phenomenon of intermediate coal entrapment
as well as fine mud capping. Mesoscopic characterization reveals that lignin adsorption hardly occurs
on the surface of coal samples. In addition, the mojor composiation of CMC—Na is the carbon chain
that is easy to produce hydrophobic bonding cooperation with the carbonaceous surface, making its
side chain —OH structure be exposed on the surface, and the hydrophilicity of the solid CMC-Na
modified coal samples is enhanced. The cyclic structure of SHMP may produce p—= stacking interac-
tion with the aromatic ring, so that the oxygen—containing functional groups of the SHMP agent part
are exposed on the surface, and the negative electronegativity of the modified middling coal is signifi-
cantly enhanced, which disperses the coal samples greatly through electrostatic repulsion, reduces the
probability of agglomeration of carbonaceous and chalcopyrite minerals, and enhances the flotation
separation effect. The final results show that SHMP has the best effect. [Conclusions] The results
show that the effects of chemicals on flotation effect can be divided into two types—adsorption of
chemicals to improve wettability and dispersion by electrostatic repulsion, and the dispersion occupies
the dominant factor, which improves wettability better. This study hopes to provide a new idea for the
flotation of middling coal.

Keywords :middling coal; ultra—fine grinding; dispersant; wettability; dispersibility
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Table 1 Proximate and ultimate analyses

Tk sy ¥/ % JLER T/ 7

Mad Ad vdaf FC&! Cdaf ()dai Hdaf Ndaf Sx

0.76 28.19 23.73 48.34 79.25 11.14 4.36 1.13 1.75
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Table 2 Particle size analyses of initial coal samples

KiJE /mm RR e Y % R
iR B Ky
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<0.045 1.51 19.77 100.00 29.68
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Fig. 1 Molecular structures of three dispersant
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Fig. 7 Flotation test results
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