SCHOOL

: School Of Science and Technology
PROGRAMME
: Environmental Science 
NAME OF COURSE
: Environmental Chemistry and Chemodynamics

COURSE CODE
: SS20303 
DATE


: 7/7/09 – 6/10/09

TIME


: 8.00 – 10.00 am (BT11)

SYNOPSIS             : This course covers the chemistry aspects of environment.  The topic of discussion is divided into two parts.  The first part covers the chemistry of water, atmosphere, soil and sediment as well as the physicochemical characteristics of organic and inorganic materials in respective environment. The second part emphasis on process and interaction mechanism of organic and inorganic pollutants in the environment. These include adsorption, desorption, diffusion, degradation, biological transport and uptake.
TOPICS:

Lecture:

	1. 
	Introduction to Environmental Chemistry and Environmental Pollution

Biosphere. Box model. Industry and pollution. Population growth. Sources of pollution. Environmental chemistry.

	2. 
	Introduction to environmental chemodynamics

Thermodynamics and kinetics. Chemical equilibria. Enthalpy. Free energy. Law of mass action.  Equilibrium constant. Le Chatelier principle. Factors affecting chemical equilibrium.

	3. 
	Biogeochemical cycles

Water cycle. Carbon cycle. Sulphur cycle. Nitrogen cycle. Phosphorus cycle. Heavy metal cycles. 

	4. 
	Principles of aquatic chemistry I

Concentration. Activity and activity coefficients. Ionic strength. pH. Acids and bases. Acid dissociation. Buffering action. Buffer capacity. Dissolution of gases. Henry’s Law. 

	5. 
	Principles of aquatic chemistry II
Complexation. Stability constant. Precipitation. Solubility product. Common ion effect. Oxidation. Reduction. Nernst equation. Eh-pH diagrams

	6. 
	Natural water chemistry I
Types of water. Weathering reactions. River water composition and chemistry. Estuarine water. 

	7. 
	Natural water chemistry II
Lake water. Groundwater. Seawater.

	8. 
	Water components

pH. Acidity. Alkalinity. Hardness. Dissolved oxygen. Solids. Chlorides. Nitrogen. Sulphate. Phosphate. Heavy metals. Organic compounds.

	9. 
	Water pollution

Water pollutants. Eutrophication. Acidification. Heavy metals (Hg, Pb, Sn). Organic pollutants. Bioaccumulation.

	10. 
	Principles of atmospheric chemistry I

Structure of the atmosphere. Composition of the atmosphere. Radiation balance of the atmosphere. Radiation laws. Spectroscopy. Photochemistry. Homogeneous gas phase reactions.

	11. 
	Principles of atmospheric chemistry II
Atmospheric aerosols. Heterogeneous reactions. Tropospheric chemistry. Stratospheric chemistry. Atmospheric deposition. Atmospheric transport and dispersion.

	12. 
	Air pollution

Air pollutants. Carbon monoxide. Sulphur dioxide. Oxides of nitrogen. Ozone. Particulate matter. Urban air pollution. Sulphurous smog. Photochemical smog. Acid rain. The greenhouse effect and global warming. Depletion of stratospheric ozone.

	13. 
	Soil and sediment chemistry
Soil type. Soil profile. Soil and sediment composition. Physicochemical characteristics. Structure of silicate materials. Organic and soil minerals. Surface area. Charged surface. Functional group. Factors affecting soil characteristics. 

	14. 
	Pollutants in Soil and Sediment Environment
Charge and material structure. Pollutants. Adsorption and desorption. Adsorption mechanism. Adsorption isotherms. Influence of adsorption on mobility and degradation. Acid buffering. Fertilisers. Pesticides. Heavy metals.


Practical Lab:

· Soil Equipment and Sampling

· Analysis of soil physical and particle size

· Analysis of physicochemical properties of soil sample

· Determination of water soluble soil component: Nitrate (NO3-N), Sulphate (SO42-) and iron ferrous (Fe2+)

LEARNING OUTCOMES:
1. Identify the main inorganic and organic pollutants in atmospheric & aquatic ecosystems, including the kinetics of such processes (P1, C1, A2). 
2. Summarise pollutants in air and surface water which are important for human health (P1, C2, A2)
3. Discuss types of chemistry in water, atmospheric, soil and sediment (P1, C2, P2, A3).
4. Perform scientifically experiments in scope of environmental chemistry & present the analysis (P2, C2, P3, CTPS3). 
5. Analyze the pollutant activities in the environment (P3, C4, P2, A2, CTPS5). 
ASSESMENT:

	Component
	Weight

	Laboratory reports
	10%

	Assignment (Individual & Group)
	20%

	Mid semester examination  
	30%

	Final Exam
	40%

	Total
	100%
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Template for determining learning activities, learning time (in hours) and estimating MQF credit for a course

CLO 1:
Identify the main inorganic and organic pollutants in atmospheric & aquatic ecosystems, including the kinetics of such processes (P1, C1, A2). 
CLO 2:
Discuss types of chemistry in water, atmospheric, soil and sediment (P1, C2, P2, A3).
CLO 3:
Summarise pollutants in air and surface water which are important for human health (P1, C2, A2)
CLO 4:
Perform scientifically experiments in scope of environmental chemistry & present the analysis (P2, C2, P3, CTPS3). 
CLO 5:
Analyze the pollutant activities in the environment (P3, C4, P2, A2, CTPS5). 
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	2.5
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F2F =Face-to-face, non-F2F =non Face-to-face, SLT = Student Learning Time, 
CLO = Learning Outcomes

         Credit = Total SLT / 40 = 122.5 / 40 = 3.06

Source: Zaiton, SPE, UMS

Modified: Siti Aishah Mohd Ali, SST, UMS: July 2009

















Credit ≈ 3 credit hours
