358 5 TH S N T Vol.35 No.7
202547 H China  Safety Science Journal Ju. 2025

35| AR T, B, & 5. BB 4L A U IR0k B IR RO e ge [0 ] b [ 22 2R 24, 2025,35(7)
82-90.

5| &K DING Yangwei, YANG Hailong, LU Yi,et al. Study on spontaneous expansion and diffusion characteristics of phosphogypsum
based self-produced gas expansion slurry [ J]. China Safety Science Journal ,2025,35(7) :82-90.

R E R B SRR R B MR ST

TR suxmm, MR, & U s, XNEAZEY SEEY AR
(1 LRSHEREBARAT BEES, LK 5T 2723505
2 MR AY RERRS LT R¥KE,HE KHE 411201)

PEH LS. X937 TDT5 HEARGAS : A DOI: 10. 16265/j. cnki. issn1003—3033. 2025. 07. 1208
HEWMB . ERERRDFESRAN(52374200, 52274196, 52174180) ; EREAANFT TIZSETE (2022QB06801) ,
[# ZE] IR dXEaFABKERNEERFMEFHLE, oM EFRXE A KEE
FEMEENEA, ETRE)FERMEERTERTHEA BEIREKAE mABKN BN SR
MEABFEA, BREOTHENRE TR S AW KEERAOER KD R R, RRE W 4% 4 5
FEXOFABKXGCEOBENBENSREAZTM, BEXERSRT HEH B FHEA, BIERE
FEWSRT MEABFEANGEN, ARERKV  REEEME B AR A A EFR
fE 42 B B 2 o AR O AR MR AR K, RS O AR A R AR D I B SR B
ERERERBERWHNEZ LB 10%,IEAEEGE NS RYT SE AP ER LAHAHEME,
[X@iA) #aFida maABREER;, BBK, ¥l XEREE;, HUEARE

Study on spontaneous expansion and diffusion characteristics of

phosphogypsum based self-produced gas expansion slurry
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Science and Technology, Xiangtan Hunan 411201, China)

Abstract:  In order to improve the grouting efficiency and accuracy of phosphogypsum based self-
produced gas expansion slurry, the change in density of phosphogypsum based self-produced gas expansion
slurry with time was analyzed. Based on fluid mechanics theory and the time-varying model of slurry
density, a mathematical model of the seepage diffusion pressure of the slurry during the self-produced gas
expansion stage was established. Through a self-built phosphogypsum based self-produced gas expansion
slurry similar model experiment system, the seepage pressure variation of phosphogypsum based self-
produced gas expansion slurry in the fracture network during the self expansion stage was studied, and the
mathematical model of the seepage diffusion pressure of the slurry was modified to verify the rationality of

the modified mathematical model of seepage diffusion pressure. The results show that the trend of slurry
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density over time follows a negative exponential power characteristic. During the self expansion process,

the diffusion area of the slurry increases and the increase in diffusion area of the slurry becomes smaller

and smaller. The relative error between the theoretical and experimental results of the seepage pressure at

the monitoring point does not exceed 10% , proving the rationality of the modified mathematical model for

seepage diffusion pressure.
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