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Study on Thermal-Alkali Activation of Copper Tailings for the Preparation of Single-Component Geopolymers
GONGGA Dunzhu'"’
(1.School of Engineering, Xizang University, Lhasa, Xizang 850000, China;
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Abstract: The comprehensive utilization of tailings is one of the key aspects of green development in the mining industry, and
the preparation of geopolymers by tailings holds significant promise. Due to the low reactivity of tailings, thermal-alkali
activation can effectively enhance their reactivity, thereby optimizing the performance of geopolymers. To characterize the
changes in phase composition and chemical bonds during the activation process, exploring the activation mechanism, X-ray
diffraction (XRD) and Fourier-transform infrared spectroscopy (FTIR) were employed. The results indicate that the 7-day
compressive strength of thermally-alkali-activated tailings geopolymers can reach up to 15.58 MPa, representing a more than
tenfold increase compared to non-activated samples. The compressive strength of the geopolymers improves with the rise of
alkali content, calcination temperature and calcination duration. During the thermal-alkali activation process, muscovite in the
tailings undergoes structural distortion through group substitution and is converted into an amorphous phase. The alkali content
and calcination temperature has a notable impact on the activation effect. The research findings can provide a theoretical
foundation for the selection and activation of tailings in geopolymer preparation.
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Table 1 Mass content of major chemical

compositions in the tailings %
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Table 2 Design of thermal-alkali activation tests

R 4 4 A/M/% R/ C it /h
A0 0 500 2
A2 2 500 2
A4 4 500 2
Al10 10 500 2
A20 20 500 2

A100 100 500 2
To 10 0 —
T1 10 100 2
T3 10 300 2
T5 10 500 2
T7 10 700 2

DO0.5 10 300 0.5
D1 10 300 1
D2 10 300 2
D3 10 300 3
D4 10 300 4
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Fig.1 UCS of each sample after cured 7 days
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Fig.3 XRD patterns of tailings samples with different A/M
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Fig.4 Phase content of tailings samples with different A/M
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Fig.5 XRD patterns of tailings samples calcined

at different temperatures
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at different temperatures
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Fig.7 XRD patterns of tailings samples calcined

for different durations
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for different durations
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