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Influence of Alkali Activation on the Gelling Properties of Phosphorus Tailings
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Abstract: In order to implement the low — carbon and environmental protection policy, reduce the accumulation of phosphorus
tailings resources and increase the rational utilization of phosphorus tailings resources, this paper judges the mechanical
properties of alkali — activated phosphorus tailings cementitious materials through five methods: setting time, mechanical
properties, composition characteristics, microstructure and hydration heat. The resulis show that the effect of alkali activation
on the setting time of phosphorus tailings cementitious materials is closely related to the type of activator. The initial setting time
of the PTSC ratio is on average 92 minutes shorter than that of the PTSS ratio. The final setting time of the PTSC ratio is
prolonged with the decrease of the sodium hydroxide ratio, while the final setting time of the PTSS ratio is shortened with the
decrease of the sodium carbonate ratio. Under the condition of composite activation, the composite activation effect of sodium
hydroxide and sodium silicate is better than that of sodium carbonate and sodium silicate, and the formed products are more
abundant and the structure is more compact. The best effect is achieved when the mixed ratio of sodium hydroxide and sodium
silicate is 1:6. The influence of different alkali activator ratios on the hydration heat of phosphorus tailings is not significant, and
phosphorus tailings greatly inhibit the occurrence of hydration heat. Therefore, alkali activation can promote the improvement of

the mechanical properties of phosphorus tailings, especially when sodium silicate and sodium hydroxide are used. Research
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findings can provide references for related applications.
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Table 2 Mixing ratio of sodium silicate solution

#HR TERR AL kR IB R/ % B L
L5 4 0.31
1.5 6 0.33
PTS-1.5
L5 8 0.35
L5 10 0.37
2.0 4 0.31
2.0 6 0.33
PTS-2.0
2.0 8 0.35
2.0 10 0.37
2.5 4 0.31
2.5 6 0.33
PTS-2.5
2.5 8 0.35
2.5 10 0.37
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Table 3 Proportion of sodium silicate and sodium hydroxide solution

#FR AL R R LE ] I L
PTSC2 -1 1:3 0.30
PTSC2 -2 1:6 0.30
PTSC2 -3 3:20 0.31
PTSC2 -4 1:10 0.31
PTSC2 -5 1:15 0.31
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Table 4 Proportion of silicate and sodium carbonate solution

A 512 4 5 ik R 94 L 91 i 2 L
PTSS2 - 1 1:3 0.30
PTSS2 -2 1:6 0.30
PTSS2 -3 3:20 0.31
PTSS2 -4 1:10 0.31
PTSS2 -5 1:15 0.31
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Fig. 2 Effect of molar ratio on material strength
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Fig. 4 PTSC proportioning to synergistically enhance the
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