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Fig.1 Particle grading curve of tungsten tailings
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Table 1 Main mineral composition of tungsten tailings
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Fig.2 Strength of tungsten tailings activated by biopolymers
at different concentrations
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Fig.3 Strength of tungsten tailings activated by biopolymers
curing at different temperature
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Fig.4 X-ray diffraction pattern of tungsten tailings
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Fig.5 SEM scanning test of the guar gum activated tungsten
tailings curing at 80 ‘C (<10 000 times)
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Fig.6 SEM scanning test of the guar gum with 1.5% mass
activated tungsten tailings (x10 000 times)
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Fig.7 SEM scanning test of the xanthan gum activated
tungsten tailings curing at 80 ‘C (x10 000 times)
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Fig.8 SEM scanning test of the xanthan gum with 1.5% mass
activated tungsten tailings (x10 000 times)
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Strength Characteristics and Mechanism of Tungsten Tailings Activated
by the Different Biopolymers

ZHOU Wentao', QIN Yuchao', LU Mingli', HU Zexuan', LIU Delong', LI Shanmei'?
(1.College of Civil Engineering, Guilin University of Technology, Guilin 541004, Guangxi, China;
2.Guangxi Key Laboratory of Geomechanics and Geotechnical Engineering, Guilin University of
Technology, Guilin 541004, Guangxi, China)
Abstract: In order to study the effect of different biopolymers on the unconfined compressive strength of
tungsten tailings which come from Xing’an of Guilin, the strength of specimens activated by four different
biopolymers was tested, and the specimens were prepared by considering the curing temperatures and the
biopolymer concentrations. At the same time, the microscopic characteristics of all specimens were analyzed
by XRD and SEM for analyzing the microscopic mechanism. The results showed that guar gum and xanthan
gum had significant effects on the strength, while chitosan and AGAR had weak effects. The optimal curing
temperature of biopolymer activated tungsten tailings depends on the biopolymer type, as follows, 90 ‘C for
Guar gum and chitosan, and 100 °C for xanthan gum and AGAR. In addition, the strength of samples
activated by the guar which the mass ratio to solid is 1.5% curing at temperature =70 C and by the xanthan
gum curing at temperature =60 C were more than 10 MPa. It meets the strength requirements of building
brick MU10. This results provide a theoretical basis for reusing of tungsten tailings.
Keywords: Tungsten tailings; Biopolymer; Unconfined compressive strength
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