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ABSTRACT 
It is inevitable that when we break rocks that we will produce dust. The size distribution will be a function of 
the breakage method, material properties and the geometry of the material to be broken. As a consequence 
there will be a fraction of the dust that is produced that will be in the range of 0.5μm-10μm. This fraction is 
referred to as respirable dust as it is small enough to enter the lungs and the finer portion is able to enter the 
alveoli. Particle shape also is significant in that the particles may have knife like edges or points that will 
penetrate the lung tissue and become lodged. Damage and scarring can result from these exposures, 
reducing the lung function long term or chronic exposure results in impaired quality of life and can lead to a 
premature death. Current methods, are not able to distinguish dust particles in real time however research 
underway shows promise that a new type of spectrometer can see silica in real time and that this may lead 
to the development of a real time respirable dust monitor. 
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ABSTRACT 
 

Coal dust is a one of many potential hazards in coal mining operations that may lead to health issues, 
injuries, fatalities and disasters. The potentially deadly black lung disease (Coal Workers’ Pneumoconiosis, 
CWP) is caused by exposure of mine workers to coal dust particles that are less than 10 µm in size 
(respirable dust). The issue of respirable dust has recently received serious attention by researchers and 
industry due to the recent reports on confirmed cases identified in both Australian surface and underground 
mining operations. In order to prevent the unacceptable spread of the respirable coal dust and develop a 
robust Coal Dust Management Plan, accurate and real-time coal dust sensing and monitoring systems must 
be utilised.  

 

There are currently a number of different coal dust sensing and monitoring systems employed in the mining 
industry. Examples are the gravimetric dust sampler that operates based on dust density; Personal 
DataRAM (pDR) that works based on optical reflectometry, light absorption and scattering techniques; 
Personal Dust Monitor (PDM) that uses tapered element oscillating microbalance (TEOM) technology. The 
accuracy and sensitivity of these systems are influenced by size distribution, composition and moisture 
content of dust; and the need for frequent maintenance and calibration of the systems. This paper 
comprehensively examines the capability and challenges of current coal dust monitoring systems and 
outlines the recent advances in novel optical sensors that have potential to be used for coal dust monitoring.   
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ABSTRACT 
 

Coal mine dust continues to be a health and safety issue in underground coal mines. As at 11 October 2016, 
there have been 16 confirmed cases of Coal workers' pneumoconiosis (CWP) reported by nominated 
medical advisers to the Department of Natural Resources and Mines since May 2015. The re-emergence of 
CWP in Australia is causing serious concerns at all levels from the government regulating bodies to the mine 
operators.  

Water infusion method was developed and widely applied in European coal mines for dust control., and is 
now a common practices in most Chinese coal mines. This method typically involves the injection of water 
into the coal seam to increase its moisture content and therefore reduce dust generation during mining. Field 
practices indicated that it was possible to inject 9~15L of water into 1m3 of coal and increase its moisture 
content by approximately 1% with a respirable dust reduction of 40-65% during mining. A limited scale of 
water infusion trials was conducted in Appin and West Cliff collieries in late 1980s; a 30-50 % reduction of 
dust levels was reported.  

With the availability of other dust control methods such as water spraying systems, water infusion method 
has not been considered as a viable means for dust mitigation in modern mines and as such it has not been 
utilised in Australian underground mines. The increase in production output and the deployment of more 
powerful equipment for coal cutting and transport, intensive SIS and UIS gas drainage practices mean that 
workers could be exposed to more dust contaminations. Whilst the mine operators are committed to 
suppress and dilute airborne dust particles using these passive measures, there is a need to critically 
examine and subsequently develop this proactive dust control technology for practical applications in 
Australian coal mines. 

The paper provides a critical review of the water infusion technologies in view of its technological advances 
and practical application limitations. The key parameters influencing the effect of water infusion on dust 
control are identified and discussed, particularly coal moisture content. The use of surface in-seam (SIS) and 
underground in-seam (UIS) gas drainage boreholes as secondary water infusion holes is discussed. The 
paper proposes the concept of establishing moisture content in coal as the Dust Threshold Limit Value 
(DusTLV) for underground coal mining.  
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ABSTRACT 
 

In order to optimize the arrangement of local ventilation machines at fully mechanized excavation face and 
reduce dust concentration in excavation roadway of large cross-section, the steady discrete phase model 
was built on the condition of vice inclined shaft of Longwanggou Mine under far-pressing-near-absorption 
ventilation, which was 24.9m2 of effective cross sectional area and 1500m3/min of air volume quantity. It was 
used to research the law of diffusion of dust under different the forced and exhaust ventilation opening 
positions and different pressure extraction ration. The results show when the distance from the forced-
ventilation opening to mechanized excavation face (Ly) and the distance from the exhaust-ventilation 
opening to mechanized excavation face (Lc) are respectively 27.5m (5.5 S ) and 5.0m (1.0 S ), and the 
pressure extraction ration is 1.2, it can obtain the optimal effect of dust extraction by combined ventilation. 
And moreover, results from the numerical simulation were almost in accordance with the measured results 
on the spot. It will be of great significance on studies of law of dust diffusion, comprehensive control of dust, 
and reducing occupational hazard in fully mechanized excavation face of large cross-section in excavating 
roadway. 
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