
 

8 IX September 2020

https://doi.org/10.22214/ijraset.2020.31706



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.429 

                                                                                                                Volume 8 Issue IX Sep 2020- Available at www.ijraset.com 
     

 
1145 ©IJRASET: All Rights are Reserved 

 

Improvement of Underground Metal Mine Air 
Quality and Human Factors through Plantation 

Chandrasekhar C1, Mr. S Prabhu2 
1ME-IIndyear, Department of Industrial Safety Engineering, Excel College of Engineering and Technology, Namakkal, Tamilnadu, 

India 
2M.E., Mechanical Engineering, Excel College of Engineering and Technology, Namakkal, Tamilnadu, India 

Abstract: Mining is essentially a destructive development activity where ecology suffers at the prosperity of economy. 
Unfortunately, in most sections of earth, the underground geological resources (minerals) are superimposed by above 
ground biological resources (forests). Hence mining operations unavoidably involves deforestation, habitat demolition 
and biodiversity loss.  The extraction and processing of ores and minerals also lead to extensive contamination of air, land 
and water. However, mankind also cannot afford to give up the underground geological resources which are basic raw 
materials for development. In this paper are detailed out the various environmental implications mankind are facing for 
under taking  mining  in order to achieve economic prosperity and also explained are the effect of different approaches on 
mining on the environment. A case study of Balaria Mining area in Rajasthan, India, has given some astonishing disclosure 
of the impact of mining on ecology of the area.  
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I. INTRODUCTION 
The environt of underground metal mines differs from the normal environment. In underground working area proper lighting is not 
available and natural ventilationn is completely absent. In this situation underground metalmines faces number of hazards like Fire, 
Flooding, Roof Collapse, Air contamination, and lack of ventilation.The Ventilation is very important and essential  factor for the 
workers working in underground and also avoid the contamination of mine environment by the toxic and poisonous gases. Air 
quality in the mine differs from the atmosphere. The air present in the mines is more polluted because of the confined atmosphere, 
and the gases produced by the combustion of fuel in the engines of machineries operated in underground. The air in the atmosphere 
has been improved by the plants present in the land which increase of poisonous and toxic gases due to blasting fumes and 
workshop fumes in the underground mines (Mishra, 1989). Explosion from gases such as methane and coal dust have caused some 
of the largest mining disasters. They have led to miners being trapped or killed. Layer of coal trap Methane a highly explosive gas. 
Methane can be released, leading to coal dust explosions when there are mechanical errors from tools that are improperly used or 
that malfuction. When explosives are also detonated intentionally, they may also leads to to the coal dust explosion. Considering the 
atmosphere of underground metal mine is very confined and limited, the contaminants may include dust, aerosols, diesel fumes and 
participates and fumes from blasting, as well as gases released from the rock strata are toxic contaminants in the underground metal 
mines. Nitrogen dioxide (NO2), Nitric oxides (NO), and Carbon monoxide (CO), are the few gases get releases durin the blasting of 
explosives. The poisonous gases may leads to workers death in few seconds when it crosses its permissible limit. The toxic gases 
also may leads to workers death not sudden but in the few minutes to hours when it crosses its permissible limit. Based on the below 
classification, the workers have to pay attention in case of below mentioned harmful gases. 

II. METHODOLOGY 
In everyday life metals will play a major role in human beings life. Metal are very essential to build a home, to construct a bridge, 
in manufacturing of machines mobile phones etc. This metal can be obtained from the mother earth by mining. Most minerals are 
located at deep depth of earth, hence surface mining methods are not suitable to extract the mineral present in greater depth, to 
extract the ores in greater depth underground mining methods are very useful. In underground metal mines conditions are 
completely different from the surface environment. In underground mines natural ventilation is absent, presence of toxic and 
poisonous gases are more, the workers will feel uncomfortable while working in underground. However mechanical ventilation is 
provided to workers but in the roof corners of the working area and other places where the mechanical ventilation fails to reach 
there the hazardous gases will get accumulated.  
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The toxic and poisonous gases accumulated in the working areas of underground metal mines will cause sudden or slow health 
problems to the workers. The toxic or poisonous gases reaches when reaches more than maximum tolerable limit the workers may 
feel irritation of some body parts like nose, eyes, ears, etc and the workers may also get severe health problems. The underground 
metal mines conditions is not similar to the our natural environment, it is very confined hence the workers may also feel uneasy to 
work and may experience high mental stress Due to these health problems workers efficiency to work will get reduces, indirectly 
production also comes down. To mitigate the problem related to air quality of underground metal mines and workers 
psychological problems growing the plants inside the underground metal mines is healthy practice. Plants are plays the major role 
in purifying the air in the environment hence by doing plantation in underground metal mines the air in the mines can be purified. 
And also the color and fragrance of the plants gives relaxation to the human beings. Many studies and experiment are proved that 
growing the plants in the working places will increase the working efficiency of the workers and reduces the work stress of the 
workers, and hence growing the plants in the confined place like underground metal mines will gives better feeling for workers 
and increases the working efficiency automatically production also gets improved if the health of the workers is good and they 
working efficiently. Capital investment to grow the plants also very less. The following methodology was developed to grow the 
plants in underground metal mines 

 
Flow chart of methodology 
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III. PROBLEM IDENTIFICATION 
In underground metal mines identified problems for our project are presence of toxic and poisonous gases and their effects on 
health. And also the psychological problems faced by the workers due to working confined and isolated place like underground 
metal mines. 
 
A. Hydrogen Sulphide 
Hydrogen sulphide (H2S) is a colourless, flammable, hazardous gas with a rotten egg smell. It is heavier than air and can collect in 
low-lying and enclosed, poorly ventilated areas such as basement. It is very poisonous, corrosive, and flammable. Hydrogen 
sulphide is slightly denser than air, a mixture of H2S and air can be explosive. Hydrogen sulphide is slightly soluble in water and act 
as a weak acid.   
 

Effects of H2S to workers 

B. Carbon Monoxide 
Carbon Monoxide (CO) is the colorless, tasteless, and odorless, which is highly poisonous in nature to the workers. The following 
table 3 gives the levels of Carboxyl hemoglobin (COHb) in the blood which tend to form at equilibrium with various concentrations 
of CO in the air and the clinical effects are observed. 

CO Symptoms 
 

PPM SYMPTOMS 

0.032-0.02 ppm Olfactory threshold (begin to smell) 

5 ppm 
Increase in anxiety symptoms (single exposure) and Start of the dose-response curve (short-term 

exposure) 

5-10 ppm Relatively minor metabolic changes in exercising individuals during short-term exposures 
5-30 ppm Moderate irritation of the eyes 

100 ppm Immediately Dangerous to Life and Health (IDLH concentration) 

150-200 ppm Olfactory fatigue (sense of smell is significantly impaired) 

100-1,000 ppm Serious respiratory, central nervous, and cardiovascular system effects 
1,000-2,000 

ppm Loss of consciousness and possible death 

Atm CO(ppm) 
 

COHb in 
Blood (%) SYMPTOMS 

11 11 Shortness of breath upon vigorous exertion 

120 20 Shortness of breath with moderate exertion 

220 30 Headache, possible dizziness, dimness of vision 

350-520 40-50 Headache, collapse; fainting upon exertion. 

800-1220 60-70 Unconsciousness, death if exposure is prolonged 

1950 80 Rapidly fatal. 
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C. Carbon Dioxide 
Carbon Dioxide (CO2) is a trace gas being 0.038% of the atmosphere. It is produced through decomposition of organic materials as 
well as through respiration and combustion. It is also generated as a by-product of the combustion of fossil fuels or the burning of 
vegetable matter, among other chemical process. Workers when exposing to the carbon dioxide at different ppm has shown below. 
 

Effects of CO2 to workers 

 
IV. CONCLUSIONS 

Underground metal mines are plays a major roles in Indian economy and also in other countries as well. The production is the very 
important factor for the success of the mining industry, and this is mainly dependent on the workers employed in the mines. If the 
workers are able to work efficiently the production will increase automatically but the problems in underground metal mines will 
not allows the workers to work efficiently, the toxic and poisonous gases will cause the health problems to the workers and make 
them suffer from the disease this will reduce the workers efficiency and also their interest to work. Hence to provide the good 
working condition to the workers is a duty of the mine owner. Underground mines are isolated and bounded place the workers 
cannot move to the place other than working areas, this situation may leads to the high mental stress to the workers. Psychological 
condition of the workers working inside the mines is also not good. To solve these problems plantation in underground metal mines 
is a good and cost efficient technique. Plants and trees are the main members in the environment to purify the atmospheric air. The 
plants can use the greenhouse gases for photosynthesis and reduces the amount of greenhouse gases in the atmosphere. This 
purification of the air by the plants happens automatically and it doesn’t needs any investment. Hence if the plants are grown inside 
the mines the air inside the underground metal mines will get purified. The plants are also gives the shelter to participate matters to 
get settle on their leaves. Plants are aesthetic in nature and help the workers to get relaxed from the work stress.  
From the above experiment we can conclude that the plants can be grown inside the underground metal mines. The selected plants 
spider and snake plants can grow inside the metal mines with the presence of different toxic and poisonous gases. Using the LED 
grow light plants can absorb the light to do photosynthesis. The required for these plants is less if the plants are watered once in a 
week can sustain. The grow lights provided for the plants are also helps to increase the illumination in the working area. The plants 
can be grown in the nursery of the mines and can be inside the working area. The investment to grow the plans is also less hence 
plantation in underground metal mines is a better idea to mitigate the hazards affecting the air quality of the underground metal 
mines  
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PPM SYMPTOMS 
5,000 ppm (0.5%) OSHA permissible exposure limit(PEL) and threshold limit value(TLV) for 8 hours exposure 

10,000 ppm (1.0%) Typically no effects, possible drowsiness 
15,000 ppm (1.5%) Mild respiratory stimulation for some people 
30,000 ppm (3.0%) Moderate respiratory stimulation, increased heart rate and blood pressure, ACGIH TLV-Short Term 
40,000 ppm (4.0%) Immediately dangerous to life or health (IDLH) 
50,000 ppm (5.0%) Strong respiratory stimulation, dizziness, confusion, headache, shortness of breath 
80,000 ppm (8.0%) Dimmed sight, sweating, tremor, unconsciousness, and possible death 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.429 

                                                                                                                Volume 8 Issue IX Sep 2020- Available at www.ijraset.com 
     

 
1149 ©IJRASET: All Rights are Reserved 

 

REFERENCES 
[1] Yonezawa, F (2017). Physics of Metal-Nonmetal Transitions. Amsterdam: IOS Press. p. 257.  
[2] Mr.dt.com  
[3] Russell, A. M; Lee, K. L. (2005). Structure–Property Relations in Nonferrous Metals. Structure-Property Relations in Nonferrous Metals.  
[4] Hoboken, NJ: John Wiley & Sons. pp. Passim.  
[5] Walther, John V. (2013) Earth’s Natural Resources. Jones & Bartlett Publishers. 
[6] Roe, J; Roe, M (1992). "World's coinage uses 24 chemical elements". World Coinage News. 19 (4, 5): 24–25, 18–19. 
[7] John C. Martin. "What we learn from a star's metal content". New Analysis RR Lyrae Kinematics in the Solar Neighbourhood. Retrieved September 7, 200. 
[8] GK Home > GK Blog> A Brief History of Mining: The Advancement of Mining Techniques and  
[9] Technology Khullar, D.R. (2006), "Mineral Resources", India: A Comprehensive Geography, pp. 630–659, ASMITH Publishers.  
[10] Iversen A, Van Staden L, Hughes J, Greenberg N, Hotopf M, Rona R, Thornicroft G, Wessely S, Fear N. The stigma of mental health problems and other 

barriers to care in the UK Armed Forces. 
[11] Annual Report (2007-2008), Ministry of Mines, Government of India, National Informatics Centre.  
[12] Harrison, Lorraine (2012). RHS Latin for gardeners. United Kingdom: Mitchell Beazley. p. 224.   
[13] Langston V, Greenberg N, Fear N, Iversen A, French C, Wessely S. Stigma and mental health in the Royal Navy: A mixed methods paper. 
[14] Kelly B, Hazell T, Considine R. Mental Health and the NSW Minerals Industry. Sydney: NSW Minerals Council; 2012. S.  
[15] Csurhes and R. Edwards (1998). "Potential environmental weeds in Australia: Candidate species for preventative control" (PDF). Queensland Department of 

Natural Resources. Archived from the original (PDF) on October 10, 2007. Retrieved March 26, 2013. 
[16] Smith, William Walter. "Sansevieria". Plant Patent 470. United States Patent Office. Retrieved March 26, 2013. 
[17] Poole, R.T.; Chase, A.R. & Osborne, L.S. (1991), Spider Plant Production Guide (CFREC-Apopka Foliage Plant Research Note RH-91-33), Central Florida 

Research and Education Center, University of Florida, retrieved 2011-09-2.  
[18] Ernst van Jaarsveld (November 2012). "Chlorophytum comosum". PlantzAfrica.com. South African National Biodiversity Institute. Retrieved June 27, 2016. 
[19] Howell, J.T., P.H. Raven & P. Rubtzoff. 1958. Flora of San Francisco. Wasmann J. Biology 16:1-155. 
[20] McCune, S. & Hardin, D. W. (1994), "Chlorophytum comosum(Thunb.) Jacques", PlantNET - The Plant Information Network System of The Royal Botanic 

Gardens and Domain Trust, Sydney, Australia: The Royal Botanic Gardens and Domain Trust, retrieved 2011-09-27. 
[21] Poulsen, AD, and I Nordal. 2005. A phenetic analysis and revision of Guineo-Congolean rain forest taxa of Chlorophytum. 



 


