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The Green Revolution 

Green agriculture requires 
 

• Fertilizer (nitrogen, potassium, and phosphorous 
 

• Pesticides 
 

• Irrigation 

NKP 



Nutrients essential 

for human health 







Acanthite 







Mineral Formula 

Arsenopyrite FeAsS 

Tennantite Cu6(Cu4X2)As4S12 

Scorodite Fe3+AsO4∙H2O 

Realgar AsS 

Orpiment As2S3 

Löllingite FeAs2 

Arsenic-containing minerals 

Arsenopyrite Realgar 









Fluoride in 

Groundwater 



Fluoride and health 
 

The optimum concentrations of fluoride in drinking water lie within a 

relatively narrow range. 
 

Fluoride has long been found to have a beneficial effect on dental health, 

although when present in drinking water at concentrations much above the 

WHO guideline value (and national drinking water limit for most countries) 

of 1.5 mg/L, long term use can result in development of dental fluorosis or 

at its worst, crippling skeletal fluorosis. 
 

The effects on health depend on a number of factors including dose from 

other sources of fluoride (toothpastes, food), age, gender and general 

health status. 

High-fluoride groundwaters tend to be found in association with: 
 

• crystalline rocks containing fluorine-rich minerals, especially granites 

and volcanic rocks 

• shallow aquifers in arid areas experiencing strong evaporation 

• sedimentary aquifers undergoing ion exchange 

• inputs of geothermal water 

http://www.who.int/water_sanitation_health/diseases/fluorosis/en/
http://www.who.int/water_sanitation_health/diseases/fluorosis/en/


High-fluoride groundwater, derived from combinations of reaction with 

young volcanic rocks, geothermal inputs and evaporation, occurs 

alongside alkaline lakes (pH>8) with, in some cases, concentrations of 

dissolved fluoride up to 300 mg/L. 
 

The association of high-fluoride groundwaters with granites and acidic 

volcanic rocks occurs because of the relative abundance in these rocks 

of high-fluoride minerals such as biotite, amphibole, apatite and fluorite. 

Amphibole Apatite 

Fluorite 



Asbestos is a set of six naturally occurring silicate minerals, which all have in common 

their eponymous asbestiform habit: i.e. long (roughly 1:20 aspect ratio), thin fibrous 

crystals, with each visible fiber composed of millions of microscopic "fibrils" that can be 

released by abrasion and other processes.[2] They are commonly known by their colors, 

as blue asbestos, brown asbestos, white asbestos, and green asbestos. 



Differences between 

types of asbestos 







Silicosis 


