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Physicochemical technologies for water treatment: The course will describe the physical and chemical
main technologies for water and wastewater treatment.

Grading Components: Mid term exam 35%, Final exam 65%.

The course will include the following topics:

1)
2)
3)
4)

5)

Water quality: Physical, chemical, and microbiological parameters. Water quality requirements in
Israel and in the world (potable, industry and irrigation).

Coagulation and flocculation: coagulants, coagulation mechanism, slow and fast mixing, particles
properties and stability in water.

Gravity separation: forces on a particle, design of sedimentation/settling tanks, dissolved air
flotation.

Adsorption: adsorption mechanisms, adsorption isotherms and breakthrough curve, activated
carbon.

Granular filtration: slow and rapid sand filtration, filter media, hydraulic flow through granular
media, particle removal in rapid filtration, sand filtration and flocculation- direct and inline
filtration.



6)

7)

8)

9

Porous membrane filtration: micro- and ultra-filtration, membranes properties and materials and
properties, fouling.

Desalination and water treatment with dense membranes: reverse osmosis process description,
pretreatment for desalination, water and solute flux, separation mechanism, fouling and
concentration polarization, microcontaminant removal by NF.

Oxidation and reduction: disinfection- Sodium hypochlorite, chlorinedioxide, chloramines, ozone,
UV, advanced oxidation processes, Kinetics of oxidation. Oxidation for color, taste, odor and H2S
removal.

State of the art technologies and current issues in water treatment.



