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Fire prevention and extinguishing performance of phosphogypsum

based self-produced gas expansion slurry

WU Fanghua, SHI Shiliang, LU Yi, GU Wangxin, TAN Jiale, LIU Weiting
(School of Resources, Environment and Safety Engineering, Hunan University of Science and

Technology, Xiangtan Hunan 411201, China)

Abstract: In order to prevent high-level fire hazards such as spontaneous combustion of top coal and
upper layer residual coal, a self-produced gas expansion slurry was prepared by taking industrial solid
waste phosphogypsum as the base material, adding components such as sodium bicarbonate and
polyacrylamide. Firstly, a thermogravimetry (TG ) analyzer was used to study the thermal stability of the
slurry at different heating rates. Then, a self-built insulation performance testing system was used to test
the thermal insulation performance of the slurry. Finally, the fire extinguishing and cooling performance of
the slurry was studied through fire extinguishing experiments. The results show that when the temperature
of phosphogypsum based self-produced gas expansion slurry is below 160 °C, there is a mass loss of 35%
to 46% in the slurry. When the temperature is above 160 “C, the mass fraction of the slurry no longer

changes. The thickness of the slurry accumulation reaches 30 mm, and the effective insulation time
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exceeds 139 min, which can achieve good coverage of coal spontaneous combustion hazardous areas. The

slurry expands and diffuses in the cracks of the coal pile, completely enveloping the broken coal from

bottom to top, isolating oxygen, and having good cooling and fire extinguishing performance. After 36 min

of grouting, the temperature at all points has been decreased to below 50 °C, and no reignition

phenomenon has occurred.
Keywords
thermal stability ;

effective insulation time
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Fig.5 Temperature changes of thermocouples under different heat source conditions
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Fig. 6 Coagulation process of phosphogypsum
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based self-produced gas expansion slurry

TR PR, B AR FEAR R R Py 20 i i B2 Tl 2
60 °C IR TAIAE S A7 255 Bl A N ], 3 Aty B4 A A
JRERE XS AR BE AR R, AT [R) PIRIELRE T,
AR JEE PR, i B B, 7 A [ B[] P S 1A
IR RE LT AN A R A L THEL 2 60 C
P 1] WLA% 1

®1 ARMCERRBIAEZE 60 CHrE

Tab.1 Time required for thermocouples at different

positions to heat up to 60 °C min
JEE/mm 200 C 300 C 400 C 500 °C
10 36.0 2.0 2.0 2.0
20 139.0 8.5 7.0 6.5
30 — 20.0 17.0 11.0
40 — 30.0 22.0 18.0
50 — 36.5 27.0 18.0

1 1 A A TR PRIR R B T SRR R R K
HAE T By ) RBUE S RR IR . MR
K10 mm B, FEK 2RSS AR U R R R T
PR, 15 AR A 7 45 AR R TR A R FHIELE 60 °C
/b BRI T SR AR R T S P RE i 25, MK
AR JRE B 3 K 5 20 mm B, 3R AR B4 i A0 R BH I
s MR AT 30 mm A, AR PR o — A R
{5, 7E 200 CMFA 180 min, 3 5 H L (B 2% A A 5]
60 °C ; JEERE S 40 F1 50 mm F4 3 4 B Pk i — 20 4
o PR R A R B 1 O IR R AR TR B 1Y
AL R DI 2R A HE BRL R IR B 30 mm B BES
SEIRBLT R 5 A AR AR ] 3 139 min, AT DA
IR EIA FRIE FBRBRRRN T IR
2.3 BiRABEAFSEHEETN &R

BB S A PSRRI AR I B R AL R ] 7
FiR . PRI IRIRBE IR , B 408 3 H = U Ik R Ak
AR I IR A A AR T A, 75 I E RV
HPRFNR BRI, BEaH R AR E T, BER

B SRR SN RN AE I CO, , TE i X0 RN
SIINGR R AT 5 R B 24 1) B PR K, B
JOR AR ) 0 22 MBE 5, 41 o MR T -5 2 UG 4 ik
SRR, A 8 B, JAR TR AL i H Kl
RERE X g il AR AL O BRAR EA T IR AR UL , ) I £
T H UK R CO, MIEVESUR, el
R 2L B e 0 AU, TR S B ) AL R

£

(d) 10 min

B7 BAEEAFSEKRETRARERTRE

Fig.7 Fire extinguishing and cooling process of

(e) 20 min (f) 25 min

phosphogypsum based self-produced gas

expansion slurry

(b) FA&NZIK

(c) B R FEHE

(a) 7%

E 8 MABEAFSERREEREEYR
Fig. 8 Effect of wrapping coal body with phosphogypsum

based self-produced gas expansion slurry
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