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ABSTRACT

A review is presented of the instruments that can be used or are
under development for use in coal mines to measure concentrations of
respirable dust. Both the advantages and limitations of the instruments
are discussed. The review includes the work being done by the Bureau
of Mines to develop instrumentation and improve techniques for dust
measurements in mines for both determining compliance with dust stand-
ards and evaluating the effectiveness of dust control techniques.

INTRODUCTION

Three main categories of instruments being used in coal mines will be
discussed in this review. These are (1) gravimetric dust samplers,
(2) short-term dust monitors, and (3) instruments for particle size measure-
ments. The overwhelming majority of mine dust measurements are made
to determine compliance with coal mine dust standards and also to deter-
mine the effectiveness of dust control techniques in mines. Short-term
dust monitors measure dust concentrations over a short time interval and
give an immediate readout in the mine. They are especially useful for
locating dust sources and for evaluating dust control techniques. There
are also instruments available that are being used by the Bureau of Mines
and Bureau contractors to sample dust in mines and later determine not
only the dust concentration, but also the particle size distribution.

GRAVIMETRIC DUST SAMPLERS

The Federal Coal Mine Health and Safety Act of 1969 established a
respirable dust standard for the active workings of coal mines, which is
now 2.0 mg/m3 for the average concentration during each shift. Dust
concentrations are to be measured with an MRE instrument- or with another
approved device that measures equivalent concentrations.
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which is powered by the battery of the MSA pump. The middle section
contains the optics and a chamber through which respirable dust is drawn
by the MSA pump. Light scattered from the dust in the forward direction
by a photodiode in the front section of the instrument. The signal from the
photodiode is amplified and displayed on a meter on the front panel. The
meter reading is proportional to the concentration of respirable dust that
enters the instrument,

The SRI dust monitor is about 3 inches high x 3 inches wide x 14
inches long and weighs 6.9 pounds exclusive of the MSA sampler. It is a
continuous monitor; i.e., the meter continuously responds to changes in
dust concentration. The response time for the instrument to reach 90 pct
of its final reading is 6 seconds after any sudden change in dust
concentration.

The response of any light scattering dust monitor depends on the index
of refraction and size distribution of the dust measured. Thus, the SRI
dust monitor cannot read out directly a mass concentration (mg/m3) of
dust, although it can be calibrated to give an approximate mass concentra-
tion to within + 50 pct in coal mines. It is of great value in conducting
mine surveys to determine the relative magnitude of dust sources and for
any other purposes in coal mines where differences in dust levels rather
than absolute mass concentration measurements are needed.

Figure 6 shows the response of an SRI dust monitor to mass concen-
tration of respirable coal dust measured in a Bureau of Mines laboratory.
The data show that as long as the size distribution and type of dust is kept
the same, the response of the SRI monitor is linear up to at least 40
mg/m3. Theoretically, the response should be linear up to hundreds of
milligrams per cubic meter, which is well beyond the range required for
dust measurements in coal mines.

Another instrument used for dust measurements in c?g)l mines is the
GCA model RDM-101 respirable dust monitor (Figure 7). Respirable
dust is collected inside this instrument by impaction on a thin, grease-
coated plastic disk. The mass of dust collected over a short time period
(e.g., one minute) is measured by the change in attenuation of beta radia-
tion caused by the buildup of dust on the impaction disk. The instrument
weighs 6.6 pounds and is intrinsically safe for use in coal mines. It is
battery powered and completely self-contained. At dust concentrations
normally encountered in coal mines, about one minute is required for a
measurement. At the end of the one minute sampling period, the average
dust concentration over that period is read out on a digital display.

The great advantage of this instrument over light-scattering dust
monitors is that, within certain limits, the instrument measures the mass
concentration independent of the type of dust and particle size distribution.
Since impaction is used to collect the dust, only dust particles larger than
ahoue N7 micramearare in diameter will be collected and measured
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