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Effect of Lime on Properties of Filling Cementitious Material Prepared by Hemihydrate
Phosphogypsum
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(1. School of Civil and Resource Engineering, University of Science and Technology Beijing, Beijing 100083, China;
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Abstract: The gelling activity of hemihydrate phosphogypsum (HPG) is poor and its setting process is slow due to the effect of
soluble impurities such as P,Os and F~. Compared to cement clinker, the strength of HPG modified with lime as a hemihydrate
phosphogypsum filling cementitious material (HCM) for goaf filling can be improved. The setting time and bleeding rate of HCM
decrease rapidly and then increase slowly, and the compressive strength reverses with the increase of lime. Also, the concentration of
total phosphorus and fluoride in the HCM leaching solution gradually decreases to below the standard values from the National
Standard of Class I Solid Wastes. For the filling performance and environmental protection, the optimum mass fraction of lime in
HCM is 2.0%. Lime can transform soluble P,Os and F~ into insoluble precipitates such as Ca;(PO,), and CaF, to accelerate HPG
hydration, increase the number of dihydrate gypsum crystal contact points, and further improve the HCM filling performance. The
experimental pH value of HCM leaching solution is lower than the theoretical value, indicating that P,Os in crystal can dissolve into
soluble P,Os in the process of HPG hydration, thus leading to a decreased alkalinity of backfill.
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Table 1 Chemical compositions of hemihydrate phosphogypsum (HPG) w/%
Constant chemical compositions Trace chemical compositions
CaO SO; A1203 SiOz Insoluble PzOs Soluble PzOs Insoluble F~ Soluble F~ F6203 Na,O K,O Ti02 SrO CI'zO;
45.13  46.01 0.57 522 1.12 0.59 0.39 0.19 0.30 0.18 0.02 0.12 0.01
w is mass fraction.
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Fig. 1 XRD pattern of HPG
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Table 2 Number and content of tests

Independent variables

Test No. Dependent variable
Modifiers type Mass fraction of modifier/%
A 1-5 Lime/clinker 0,2.0,3.0,2.0",3.0" Strength
B 2,6-9 Lime 2.0,0.5,1.0,1.5,2.5 Bleeding rate, setting time, strength
C 2,6-9 Lime 2.0,0.5,1.0,1.5,2.5 Total phosphorus, fluoride, pH value

¥ . .
denotes clinker as modifier.
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Table 3 Strength loss coefficient of HCM with different
lime content

w (Lime)/% S120
0 0.67

0.5 0.67

1.0 0.38

1.5 0.20

2.0 0.23

2.5 0.28

w is mass fraction; Sy is strength loss coefficient at 120 d.
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