Good dispersion characteristics are necessary for the suppression of a coal

dust explosions
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Dispersion chamber schematic (Perera et al., 2016)
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Rock dust foam

e Most promising foam product

e 2-part foam

e Alterations were made to the
original formula in the effort to
Increase the dispersibility

Foamed
Rock Dust
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Formulation trends

Better dispersion was observed for:

-
P
>
% 4 e samples with increased levels of
T 3-5 rock dust
© -
'*c% 3 e decreased levels of stabilizer
2.5 . .

c_‘é * levels of stabilizer having greater
o 2 impact
215
'éo 1 A 1500
© _— 900
j% L= 600  Amount of

0 RD per

10 21 30 batch. g

Amount of stabilizer per batch, g

This information is distributed solely for the purpose of pre dissemination peer review under applicable information quality guidelines. It has not been formally disseminated by the National Institute for Occupational Safety
and Health, Centers for Disease Control and Prevention. It does not represent and should not be construed to represent any agency determination or policy.




Formulation trends
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To gain additional performance:
e rock dust was pre-wet
e stabilizer decreased further
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Chosen formulation:
e J|east amount of stabilizer
e most consistently met dispersion characteristics
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What is the impact of changing rock dust types if the formulation remains
constant?

 Even with some variation in SSA, dispersion

characteristics remain sufficient
Average integral OD vs SSA
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Preliminary data
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What is the impact of RD size distribution if formulation remains constant?
e Both extremely fine and coarse material resulted in poor performance

Average integral OD of classified RD Average integral OD vs SSA
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Pilot scale application testing

 Three experimental replicates
with five technical replicates

e Samples taken from hopper
and nozzle

e Looking for reproducibility
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Pilot scale reproducibility

Average wet bulk density
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Some adjustments to the formulation are required

OD traces of hopper and nozzle samples with Reference rock dust powder and lab sample
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Preliminary data
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Current trials looked at the nozzle types - results are pending
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Summary

e Foamed rock dust disperses similar to the Reference rock dust

e Dispersion characteristics are reproducible with different rock dusts
 The size distribution of the rock dust does impact the performance
e Results are reproducible in the field

o Slight degradation is seen during application which impacts dispersion characteristics
e By far, the best performing foam tested to date
e Priority for large-scale tests
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Future work

1. Conduct large-scale explosion tests at EMB with stakeholders agreement on test
protocol (CY19/20)

2. Work with partnership to optimize the application methodology

3. Develop procedures for in-mine usage with regards to logistical concerns

This information is distributed solely for the purpose of pre dissemination peer review under applicable information quality guidelines. It has not been formally disseminated by the National Institute for Occupational Safety
and Health, Centers for Disease Control and Prevention. It does not represent and should not be construed to represent any agency determination or policy.




Questions?

Disclaimer: The findings and conclusions in this report are those of the author(s) and do not necessarily represent the views of the National Institute for Occupational Safety and Health. Mention of any company or product does not constitute endorsement by NIOSH.
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