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Fig. 1 Flow chart of phosphogypsum backfill process
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Fig.2 (a) Particle size distributions and (b) XRD profiles of phosphogympsum
1 BEAEEENERGR
Table 1 Chemical composition of phosphogympsum
Chemical composition F Na,O MgO Al,O4 SiO, P,Os SO, K,0
Mass fraction /% 0.97 0.069 0.056 0.662 5.92 0.875 53.72 0.368
Chemical composition CaO TiO, Fe,04 CuO ZnO SrO 710, BaO
Mass fraction /% 36.44 0.106 0.573 0.013 0.003 0.076 0.006 0.14
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Fig.4 UCS values of samples curing at different curing temperatures (a) and the fitting curves of relationship between UCS and

curing temperature at 3d(b) , 7d(c), and 28d(d)
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Fig.5 Concentration of toxic ions of 3 days aged samples at different curing temperatures
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Table 2 Element concentration in toxicity characteristic leaching procedure (3d)

Concentration of toxic ions at different curing Reference standard of mass concentration
. Control group temperatures/°C detection limit /mg L™
Type of toxic ions T
/mg L 10°C 20°C 30°C 40°C GB 5085.3-2007 GB/T 14848-2017 (11D
Total Ba 0.35 0.30 0.28 0.28 0.27 100< 0.7<
Total P 2.13 1.77 0.85 0.05 0.39 / /
cr 0.62 0.50 0.44 0.42 0.19 5< 0.05<
Total Cr 0.75 0.56 0.55 0.47 0.23 15< /
Inorganic fluoride 23.00 12.75 11.05 8.00 6.00 100< 1.0<
Total As 0.004 0.0031 0.0027 0.0027 0.0022 5< 0.01<
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diffraction study of the thermal decomposition of an

Temperature-depending characteristics of mechanical properties
and environmental effect of phosphogympsum-based cemented paste
backfill

CHEN Qiu-songl’z, ZHANG Qil, QI Chong-chongl’z*, ZHANG Qin-lil,FENG Yanl,
WANG Dao—linl, TAO Yun-bo 1, LU Run-xia '

(1.School of Resources and Safety Engineering, Central South University, Changsha 410083, China;
2.Sinosteel Maanshan General institute of Mining Research Co., Ltd., Maanshan 243000, China).

Abstract: Aiming at the practical problem of changeable environmental temperature in different time
and space of mine, the influence of environmental temperature on mechanical properties and toxic
leaching of phosphogypsum cemented filling body was investigated by uniaxial compressive strength
test, toxicity leaching test and microscopic analysis under different curing temperature. The results show
that: (1) The early strength of phosphogypsum filling is exponentially related to the curing temperature,
and the strength after curing for 3 days at 10°C, 20°C, 30°C and 40°C are 0.055MPa. 0.096MPa,
0.186MPa and 0.527MPa respectively, while the later strength (28d) of the filling body has no
significant relationship with the curing temperature; (2) The leaching amount of total P decreases first
and then increases slightly with the curing temperature. And the leaching amount of fluoride is founded
to decrease with the increasing of curing temperature (within the range studied). The leaching amount of
total P and fluoride are 0.05mg/L and 8mg/L at 30°C; (3) The early hydration products CH, AFt and
C-S-H of phosphogypsum-based filling body increased with the increase of temperature, while the later
hydration reaction is hindered by the inclusion of unreacted particles by cementitious products. It can be
seen that the temperature will effect cement hydration reaction and phosphogypsum retarder and thus to
influence the strength and toxicity of backfill, so it is necessary to adjust the proportioning parameters
according to the site environment in engineering application.

Key words: Phosphogypsum; Cemented paste backfill; Curing temperature; Unconfined compressive
strength (UCS); Leaching toxicity
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