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Inhibition Properties of NH,H,PO,-KHCO, Mixed Powder on Methane
Explosion in the Pipe Network
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[ABSTRACT] Potassium bicarbonate ( KHCO, ), commonly used as the methane explosion suppression, was mixed
with ammonium dihydrogen phosphate ( NH,H,PO, ) in different proportions in a self-built pipeline experimental system.
Five different powder ratios were selected to compare the explosion characteristic parameters such as peak explosion pres-
sure, peak flame velocity, and peak flame temperature at each monitoring point under a single powder and various explosion
suppression conditions. The optimal conditions for suppressing methane explosion in the pipeline network were obtained,
and the explosion suppression mechanism was explained. The results show that the suppression performance of mixed pow-
der on methane explosion in pipeline networks is better than that of the single powder. Both KHCO, and NH,H,PO, are
prone to decomposition during heating, among which KHCO, can quickly complete the pyrolysis process at a relatively low
temperature,, thereby absorbing more heat of reaction, and its explosion suppression performance is better than that of
NH, H, PO, powder. The explosion suppression effect significantly improves with the increase of concentration of KHCOj,.
Among the five mixing ratios, when the mass ratio of KHCO, to NH,H, PO, is2.0 : 1.0, the explosion suppression effect is
the best. KHCO, and NH,H, PO, exhibit excellent explosion suppression effects. The conclusions obtained in the study can
provide theoretical support for the study on methane explosion suppression.
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