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Table 1 Types of reagents added to the compound inhibitor

5 4 B oy ¥R 255
TeAK A AL Bk MgCl, W3 AL
L-Ht I8 1 12 Cs Hs Os Ak 2 BEAE 5
T e S R A Ci2H25 80, Na 91 8 - 2 1 T P
P B C2s H31 CIN2 O3 T B/

P 2 T {3 1 741
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Table 2 Formulas for different mixed solutions

41571 RA Y mE A B ZEK
41 — — — 90 g
2 2 A 2.5 g VC+7.5 g MgCl, +25 mg SDS — 90 g
24 3 A+B 2.5 g VC+7.5 g MgCl, +25 mg SDS Y FFH B 3 mg 90 g
24 4 A+B 2.5 g VC+7.5 g MgCl, +25 mg SDS P FFH B 5 mg 90 g
45 A+B 2.5 g VC+7.5 g MgCl, +25 mg SDS B B 10 mg 90 g
416 A+B 2.5 ¢ VC+7.5 g MgCl,+25 mg SDS BFHY B 15 me 90 g
47 A+B 2.5 g VC+7.5 g MgCl, +25 mg SDS P FHH B 30 mg 90 g
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Table 3 Parameters of true triaxial coal seepage test

) # & / MPa FIH/MPa  {E#E S/ MPa
1 5 10 3
2 5 10 o
3 5 10 7
4 5 10 9
5 5 10 11
6 5 10 13
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Table 4 Parameters of TGA
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Fig.2 Changes in contact angle values of different

ratios of inhibitor liquids with dripping time
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Fig.4 The relationship between injection

pressure and permeability
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Fig.5 The TG-DTG curve of group 1
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Table S Comparison of characteristic point temperature

HE FHIE RREE /C

25 T, T, T T, Ts Ts T
41 62.50 156.67 272.67 314.30 439.00 537.00 614.17
245  74.10 236.80 317.30 357.80 479.20 519.00 592.10
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Research on the Infiltration-Inhibition Performance of Modified Tracer Inhibitor Solution
GAO Zhixin', XU Xiaodong', CHEN Yu', LI Wenlin*, SUN Lulu®
(1.Xinfa Group Hutubi County Donggou Coal Co., Ltd., Changji Hui Autonomous Prefecture, Xinjiang 831216, China;
2.College of Safety and Environmental Engineering,

Shandong University of Science and Technology. Qingdao, Shandong 266590. China)

Abstract: In order to solve the technical problems such as poor permeability of inhibitor materials and difficult monitoring of
seepage range in the process of technical application of inhibitor fire prevention, Rhodamine B with infiltration and fluorescence
tracing effects was added to the studied inhibition material. Through contact angle measurement test, true triaxial coal seepage
test, and thermogravimetric analysis test, the infiltration and inhibition properties of the infiltration-inhibition materials were
measured. Research has found that adding Rhodamine B can improve the infiltration performance of the original inhibitor
solution and still has excellent inhibition performance. When the amount of Rhodamine B added is 0.1%, its infiltration and
inhibition performance is optimal. Compared with untreated coal samples, the contact angle is reduced by 40.56°, the
permeability is increased by about 70% , the dry cracking temperature is increased by 80.13 °C, and the ignition temperature is
increased by 40.2 °C. The research results have a positive promoting effect on the rapid characterization of infiltration range and
the development of in-situ inhibition technology.

Key words: Modified tracer inhibitor solution, Inhibition mechanism. Infiltration performance, Rhodamine B, Spontaneous

combustion of residual coal



