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501. APPLIED GEOCHEMISTRY

UNIT I

Structure and composition of the Earth- Internal structure of the earth; composition
of the crust; composition of the earth; primary differentiation of the elements;
geochemical classification of elements.

Isomorphism, atomic substitution, polymorphism. Isotopes-stable isotopes; oxygen
isotopes; sulfur isotopes; carbon isotopes; hydrogen isotopes.

Magmatism and igneous rocks-chemical composition of magmas and igneous
rocks; mineralogical composition of igneous rocks; crystallization of magma; minor,
trace & Rare earth elements in magmatic crystallization; volatile components of a
magma.

Sedimentation and sedimentary rocks- sedimentation as a geochemical process;
soil geochemistry; chemical composition of sedimentary rocks; mineralogical
composition of  sedimentary rocks; physic-chemical factors in sedimentation; ionic
potential; hydrogen ion concentration; oxidation-reduction potentials; colloids and
colloidal processes; products of sedimentation.

Metamorphism as a Geochemical process- chemical composition of metamorphic
rocks; mineralogy of  metamorphic rocks; stability of minerals; thermodynamics of
metamorphism; kinetics of metamorphism; metamorphism and phase rule; Facies
principle; metasomatism in metamorphism; ultrametamorphism.

UNIT II

Geochemical Exploration concepts - terminology and their definitions in
geochemical exploration. Back ground, threshold, anomaly. Primary and secondary
environments and dispersion, additive, leakage and diffused halos. Zoning,
mobility, migration, indicator, pathfinder elements and minerals.

Geochemical Exploration methods - conceptual models, lithogeochemical,
pedogeochemical, hydrgeochemical, biogeochemical and atmogeochemical
methods

Definitions of ore, gangue, tenor, grade, specifications. Geochemistry of mineral
deposits: Sedimentary affiliation - banded iron deposits, manganese deposits,
igneous habitat - gold, diamondiferous kimberlites. Metamorphic affiliation -
asbestos formation, talc-soap stone formations.

Petroleum Geochemistry: Source rocks, Kerogen types. carbon cycle, trace
element cycles, organic geochemistry of fresh-'water and soils, organic
geochemistry of sea water and marine sediments, coal and petroleum.
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UNIT III
The hydrological cycle, inter relationship of surface and ground water. Physico-
chemical properties of water and its structure and bonding. Solution and solubility.

Geochemistry and water quality, measures of water quality, chemical analysis,
Water quality criteria, factors influencing ground water quality.

Assessment of metal pollution in soils, sources and types of metal pollution.
Bioremediation, Types of bioremediation, bioindicators. acid rain, green house
effect, ozone layer, CFCs.

Principles of remote sensing – Application of remote sensing techniques for
geological and geochemical studies, General application of satellite data for
lithological, geomorphological and structural mapping.

UNIT IV
Precision and accuracy, detection limits, contamination effects, standard solutions,
classical and rapid methods of analysis; rock dissolution techniques, acid attack,
rock dissolution procedures, fusion with alkali salts. Classical methods of rock
analysis.

Principles of optical spectroscopy, monochromator, optical filters, photon
detectors.
Geochemical Analytical Instruments: Flame photo meter, Inductively coupled
plasma         methods (ICP-ES) and (ICP-MS), X-ray Fluorescence analysis (XRF),
X-ray diffraction methods (XRD), Atomic absorption spectrophotometer (AAS),
Neutron activation analysis (NAA), Ion selective electrodes.
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