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Experimental study on compressibility and microscopic pore structure of
phosphogypsum
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Abstract: In this paper, the undisturbed phosphogypsum sample of a phosphogypsum pond was drilled and one
dimensional compression test and scanning electron microscope test (SEM) were carried out. Quantitative parameters for
characterization of pore size, arrangement and shape were extracted by image processing technology to study the
compression characteristics and microstructure evolution of phosphogypsum. The results show that the e-lgp compression
curve of the undisturbed phosphogypsum is nonlinear, and the power function compression model accurately reflects the
stress-strain relationship of phosphogypsum. With the increase of depth, the area of mesopores and macropores decreases
obviously, and the degree of crystal breakage increases. The aggregates and pores of deep samples tend to be arranged in
horizontal plane, resulting in increased structural orientation. The increase of depth makes the mesopores and macropores
become elongated and angular, but has little influence on the shape of micropores and small pores. The compression of
phosphogypsum is a process of crystal structure breaking and fracture, collapse-induced reduction of mesopores and
macropores, rearrangement of skeleton particles and filling of pores with debris. The research results may provide
reference for the design, operation and maintenance of phosphogypsum ponds.
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Fig. 1 Cross section of phosphogypsum tailings pond and drilling point



SRIMEPE, 25 BT IR OO LBR G5 A I T 7t 27

B2 FRRERERRZ
Fig. 2 Sampling process of undisturbed samples

2 MR

2.1 HIapR

RIS BB ZK2 B LA ZKS B LI
JEORRE . BB A B AR a2 1 PR, B
B 1 B R R S wy, FRIECSCIREY X

FrsHREe (XRD) M, B3 ABEAET X 54T
GBS . 3 B TR 8w, B X TR
ST R AT, BEAE 0BT YR
N TIKERIRES (CaSO,2H,0), & H /BN A
btk (Si0y) . ZI/KBEIR E 45 (CaHPO,2H,0) .
BT 7E — 8 26 At /KBRS 2 0 22 45 K 3 4
FKABEIAKAE, WHKEIBEAEBKESKE
KA AR, NSRRI AR (D RoR.
g, HIRER BE B (TR ERRME) (GB/T
50123—2019) PV EsR, o % Rk IRk
Yo dn ik Gt I FE R BB K R, TR
KA 40 °cCHEF 48 W', 1, MNP G,
IR @, PR o 1% IESCRR™ W75 B ALY
I3 AT ORI A OGN . B 4 BB R 5
mh 2k, Bl 4w, A/ T HORAR 0 B0 & 5
e, doNkiR . BTHMRAE Y N RRBEA B ST
B RAWEERBINR AR, S0l E &R TA
51.73%~65.22% [ FBURLRLAZ 20 A 7E 5~75 pm, A
BIsI 528 C, Va1 N 4.82~8.04, “FIME N 6.29.
MR 240 ¢ JE M N 0.99~1.34, “FH¥IMEAN 1.15,
RAEFRAE, A AR TR LR (SMD.

®1 BAOBNEKRYEUFMER

Table 1

Physical and chemical properties of phosphogypsum
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Fig. 3 X-ray diffraction pattern of phosphogypsum
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Table 2 Compression model parameters of phosphogypsum
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Fig. 12 Pore area distribution
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