





areas where float coal is accumulating and re-dusting is required. Dark products do not provide
these advantages. However, consideration in the standard should be taken to the local
availability of materials. as some parts of the United States do not have readily available light
colored stone.

19. What are the advamtages. disadvantages, impact on miner health and safety, and costs of
limiting rock dust to light-coloved inert materials, such as limestone and dolomite?

The lighter and whiter the rock dust. the more improved is visibility in the mine and the ability
for the operator or MSHA inspector to determine areas where float coal is accumulating and
requires re-dusting, All [imestone, marble, and dolomite contain some amount of silica. and a
fraction of that silica may be respirable. Most deposits have the silica commingled in the crystal
with the calcium or magnesium carbonate, and the silica is difficult to liberate. The testing for
respirable silica relies on acid digestion of the surrounding matrix. an operation which does not
occur in mines. So while silica is present, the actual amount liberated and free is small. The
current testing protocol for silica overestimates the respirable amount.

Costs of materials are due in part to local availability; consideration in a final standard should be
given to the availability of light colored stone.

20. Please provide information on the types of impurities that could degrade rock dust
performance. What tests or methods can be used to detect the presence of impurities?

Some deposits contain low levels of graphite, which is combustible. The graphite is subject to
the same grinding as the base ore. so a high surface area to mass product is produced. At high
enough concentrations, a dust explosion could result. Howcver, graphite concentrations at that
high a level would make the ore uscless for any other application so the point is moot. A
proposed 1% total orzanic content requirement using a simple ashing procedure (ASTM C637)
would assure the graphite would not be an issue.

21. What particle size distribution for rock dust svauld most effectively tnert coal dust? What
should be the maxinnem particle size? What should be the minfmum particle size? Please explain
and provide the rationale for vour answer,

Rock dust elTectiveness is primarily a function of particle size. The finer the particle size, the
more surlace area per unil mass is available (o act as a heal sink. Coarser particles have a
refatively higher mass/surface area ratio and are less etfective in functioning as a heat sink. Any
product that passes the 200 mesh screen (75 microns) at a 95% level would be functional in the
application. Increased suppression would occur as the particle size is reduced, while the cost of
the product would rise due to increased energy usage and equipment wear in grinding the
product.

22. Deternmination of fine particle size of rock dust by sieving may be complicated by static
agglomeration. What test methods should be used to measure the size distribution of rock dust to
ensure consistent guality? What are the advantages, disadvantages. and costs of these test
niethods?



The Alpine Jet Sieve method (ASTM D-51358) is most preferred to measure particle size at this
range if static agglom ~~tion conditior - ~ist. This is not an cxpcnsive apparatus, as the vacuum
part alone can be as simple as a ShopVvac from any hardware store. Wet screcning (ASTM
D117) is also an acceptable method, although it is less rcliable and subjeet to some operator
lechnique. Neither technique is expensive nor time consuming. If static agglomeration
conditions do ot exist, standard physical shaker sieving is acceptable.

23. How can the potential of rock dust to cake be minimized? Are subjective and practical
tests available to determine the caking potential of rock dust? If so, please explain and provide
documentation.

Rock dust caking can be prevented by coating the surface of the particle with a hydrophobic
material. This treatment technique is currently practiced for a varicty of applications where
ground limestone or marble is used, particularly plastic applications. The trcatment changes the
surface energy of the ground limestone/marble to a surface energy similar to the plastic. thus
aiding dispersion.

A simple test for treated product invelves taking a small amount and placing it in a container of
water. Untreated product will disperse throughout the water and lcave it cloudy. Treated
material will float to the surface as soon as agitation ccascs and remain there, leaving the water
clear.

24. Please provide information on how fine particles fless than 10 fmu]m) may increase the
{ikelihood of caking in rock dust.

We have no cvidence nor do we believe that fine particles contribute to or encourage caking.

25. Can rock dust be treated with additives that would reduce caking? Would the additive
enhance or diminish the ability of the vock dust particles to quench a coal dust explosion and,
therefore, impact the effectiveness of the rock dust to inert coal dust? Please provide information
on the chemical composition of any suggested additives, the quantities needed, costs, and
potential impact on miner health and safety. If available, what areas of an underground coal
mine would need to be treated with non-caking rock dusi? Please explain and provide the
rationale for your answer.

All treatment additives are organic in nature. However treatment levels for a product with 95%
passing 200 mesh would be on the order of 0.1 to 0.3% by weight, far bclow the 1% combustible
matter threshold. Their contribution to the total organic load would be negligible.

Current treatment techniques for limestone/marble rcly on fatty acids or their metallic
counterparts, such as stearic acid and calcium stearatc. Any non-toxic organic matcrial that
would adhere to the surface and not migrate would be suitable. Fatty acids arc found in everyday
foodstufts and cosmetics and are safe.



Costs of manufacture will of necessity increasc. The costs ol the chemicals, new equipment for
application, the costs of running such equipment, and the costs of new storage silos would need
to comnrensated.

Ambient moisture conditions within the minc should be reviewed when determining treatment
needs. Mines with Jow moisture conditions may not cxperience conditions that create caking
issues thereby negating the need for treatment.

26. Applied rock dust must be dispersible to inert an explosion. What in-mine tests can be used
fo determine the caking resistance (i.e., dispersibility) of applied rock dust?

A simple test for treated product involves taking a small amount and placing it in a container of
watcr. Untreated product will disperse throughout the water and Icave it cloudy. Treated
material will MNoat (o the surface as soon as agitation ccascs and remain there, leaving the water
clear.

27. How does combustible material degrade the performance of rock dust? How should MSHA
modify the existing specification in the definition of rock dust? Please explain and provide
documentation.

Some deposits contain graphite, which is combustible. The graphite is subject to the same
grinding as the base ore. so a high surfacc arca to mass product is produced. At high enough
concentrations, a dust explosion could result. However, graphite concentrations at that high a
lcvel would make the ore useless for any other application. A proposed 1% total organic content
requirement using a simple ashing procedure would ensure that graphite and any other organic
materials are not an issue.

25. How should MSHA modify the existing requirement for free and combined silica in the
definition of rock dust? Please explaim and provide documentation.

Most silica in limestone/marble are not present in the inatrix as individual particles, but in
combination with the caleite with makes up limestone/marble. Precision ground limestone
undergocs an air classification step with separates out oversize for return to the mill and lurther
grinding. Since the specific gravity of silica at 2.65 g/cc is virtually identical to caleite (2.71
g/cc). oversize is rejected by the air classifier at the same size fraction. Sincc silica is more
difficult to [racture than limestone/marble, the amount passing through the classificr as product is
typically at a larger median particle diameter than the calcitc.

A rock dust with 95% passing the 200 mesh will have a typical mcdian particle diameter of
around 20 microns, with 20-30% finer than 10 microns.

29. How can the respivable particle size fraction of rock dust, i.e., less than 10 fmujm, be
limited, while maintaining the effectiveness of the dust to suppress the propagation of a coal dust
explosion? Please explain.



In short. it cannot. Any practical effort to increase how well this material disperses will also
increasc the level of respiration. 1t is possible, but not practical to use a sccondary air
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rlowever, tnis will or necessity umit the inerung capaouny of the preauct as inerung capaouy is
reliant on surface area. The fraction of < 10 micron particles has a disproporticnately large
percentage of the surface area of the entire product, so removing them would be costly and
counterproductive.

Thank vou for considering these comments. Please [eel free to contact me at 703 526-1064 or
gcoynerf _should you have any questions.

Sincercly,

Gkl 00 Cop e

Emily W. Coyner
Director. Environmental Issues
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