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Abstract: In order to elucidate the specific causes of abnormal alarms from CH, and CO sensors in the

return corner of the backfill working face, a systematic investigation was conducted. Initially, a
programmed heating-gas chromatography ( GC ) experiment was carried out on filling materials,
complemented by on-site GC measurements, to evaluate whether the alarms were attributable to CH, and
CO concentrations exceeding threshold limits. Subsequently, a portable gas detector was employed to
monitor various filling materials, identifying the primary materials responsible for triggering the sensor
alarms. Finally, GC-mass spectrometry ( MS) analysis was performed to characterize the volatile
components of adhesives and their interference effects on CH, and CO sensors. The results indicate that the
alarms triggered by CH, and CO sensors were caused by the volatile gases from adhesives, rather than by
an excessive concentration of CH, or CO. The primary constituents of the adhesive VOCs were alkanes,
while secondary components included alcohols and esters. Key interfering substances for CH, sensor were
alkanes such as C;H,,, C;H,,, and C;H,,, with minor contributions from alcohols and esters such as

CH,0, C,H,0,, and C,;H;0,. All ten tested combustible gases exhibited cross-interference effects on

CH, sensor.

Interfering substances for CO sensor included CH,O0, C,H,0,, and C,H 0O,. While the

sensors demonstrated short-term resilience to interference under abnormal gas atmospheres, their stability

and anti-interference performance significantly deteriorated with prolonged exposure.

Keywords: backfill working face;

abnormal alarms; adhesives
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Fig.1 Variation of CH, volume fraction at

the return corner of the working face
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Fig.2 Temperature variation during solidification

process of filling materials
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Fig.5 Variation of CH, volume fraction
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Table 2 Volatile gases from adhesive at 30 °C
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Table 3 Qualitative analysis of volatile gases from

selected adhesives at 30 °C
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Fig.7 Cross-interference effect of reagent volatile

gases on CH, sensor
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Table 5 Different volume fractions of VOC
AT/ mL 0.5 1 1.5 2 2.5 3 3.5 4
ERHE % 1.05 2.10 3.15 4.20 5.25 6.30 7.35 8.40
H LI st/ % 1. 10 2.20 3.30 4.40 5.50 6. 60 7.70 8. 80
EC S/ % 0.93 1.86 2.79 3.72 4.65 5.58 6.51 7. 44
1-V45/ % 0.78 1.56 2.34 3.12 3.90 4.68 5.46 6.24
FeEBE % 0.74 1.48 2.22 2.96 3.70 4.44 5.18 5.92
1-28955/ % 0. 64 1.29 1.94 2.59 3.24 3.88 4.53 5.18
H I/ % 3.03 6. 06 9.09 12. 12 15.15 18. 18 21.21 24.24
R Y R 9% 1.95 3.89 5. 84 7.78 9.73 11. 68 13. 63 15. 58
ZHEER L % 1.39 2.78 4.17 5.56 6.95 8.34 9.73 11.12
B % 1.91 3.82 5.73 7. 64 9.55 11.46 13.37 15.28
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Fig.8 Cross-interference effect of VOC gases at different concentrations on the CH, sensor
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