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Investigation of inhibitory influence of cinnamomum camphora leaf extract on

hydrogen evolution from Al-Zn dust in wet dust removal
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(School of Resources and Civil Engineering, Northeastern University, Shenyang Liaoning 110819, China)

Abstract; In order to promote the safe and eco-friendly operation of wet dust collection systems by
mitigating hydrogen fire and explosion risks caused by metal waste dust in contact with water, a custom-
designed metal-water hydrogen evolution testing system and a water-based Cinnamomum camphor leaf
extract ( prepared via decoction) were utilized. Experiments assessed the hydrogen suppression efficiency
of Cinnamomum camphor leaf extract at various mass concentrations. Surface analysis and theoretical
calculations were conducted to study the adsorption behavior, chemical reaction kinetics, and inhibition
mechanism of Cinnamomum camphor leaf extract on hydrogen evolution from aluminum-zinc ( Al-Zn) dust.
The hydrogen suppression stability at the optimal mass concentration was evaluated under varying

environmental conditions. Experimental results demonstrated that higher mass concentrations of extract
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improved its ability to suppress hydrogen evolution from Al-Zn dust. At a mass concentration of 50 mg/L,
the hydrogen suppression efficiency reached 97.86%, and the reaction rate constant was nearly zero,
suggesting negligible hydrogen production. Cinnamomum camphor leaf exiract spontaneously adsorbs onto
the Al-Zn dust surface, following the monolayer Langmuir model and involving both physical and chemical
adsorption. The surface analysis reveals that Cinnamomum camphor leaf extract forms a protective film on
the Al-Zn dust via complexation, effectively preventing dust-water contact and suppressing hydrogen
evolution. Tests under varying external conditions demonstrated that Cinnamomum camphor leaf extract

consistently suppressed hydrogen evolution from Al-Zn dust, despite variations in temperature fluctuations,

pressure changes, and water disturbances in the wet dust collection system.

Cinnamomum camphor leaf extract;
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Fig.3 GC-MS spectra for Cinnamomum camphora

leaf extract
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Fig.8 Effects of temperature, pressure, and water disturbance on hydrogen inhibition stability of

Cinnamomum camphora leaf extract
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