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“Water, water, everywhere nor any drop to drink.”

What you have to know after this course:

€ Sketch flow diagrams of typical water and wastewater treatment system.

€ Learn fundamental concepts of water and wastewater design.

€ Define and understand the operational unitsin water and wastewater treatment such as
coagulation, flocculation, disinfection, alkalinity, and activated sludge.

€ Understand the technologies for hazardous waste treatment.

skHomework assignment #3
(1) V2SBS0 R < SRR W il
fﬁi Tl AN ARSI T
(2) &% 57+ Fh ??EE

This chapter includes four parts:
(1) Standards for water quality, (2) water treatment technologies, (3) wastewater treatment
technologies, and (4) hazardous waste and treatment technologies.
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B USA, The Safe Drinking Water Act (SDWA).
B Primary standards : MCLs (Maximum contaminant levels),
TT( ).
(1) Chemical standards, Table 6.1, e.g., Asbestos ( ), (2)Radionuclides,
, are often found in groundwater; ,
are surface water contaminants. The most important
radionuclide associated with drinking water is
(3) Microbiologica standards:
B Secondary standards. unenforceable guidelines based on both aesthetics
such as , , and of drinking water and




such as corrosivity and hardness.

MCL Gs (Maximum contaminant level goals):MCLGs for carcinogens are
generally set to

2.  Water treatment systems

B Coagulation/Flocculation : destabilize colloidal particles/ attract colloidal particles.
Chemicals: alum ( ) .
B Sedimentation and Filtration
B Disinfection :
Chlorination :
Free available chlorine ( )
Combined available residua chlorine ( R .
DBPs ( ):
B Hardness:
Definition:
Unit:
Total hardness:CH( )+NCH( )
B Alkalinity :
Definition:
B Softening :
lon-exchange, lime-soda process : ,
B Desdination :
Distillation process, Reverse Osmosis (RO)

3. Weastewater Treatment systems
B S AURt Ry Table 6.6 (Page 288): BODs, SS, N, P
LR EERE L .
(1) Primary treatment: BODs removal efficiency % SSremoval eff. %.

(2) Secondary treatment: BODs removal eff. % ; SSremoval eff. %.
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(3) Sludge Treatment ( ) © Anaerobic digestion ( )
Complex
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Nutrient Removal (N, P): 30% removal efficient for N and Pin a conventional
wastewater treatment plant.
B N Removal: Nitrification/Denitrification.



Nitrification:

NH; + 20, —Muoomones _, N, Nuobede y NO. +2H " + H,0 ( )
does not take place until domestic wastewater is at least daysold.
Denitrification:

2NO; + Organic Matter ( )—2=ea y N, T 4+CO, + H,0 ( )
B PRemoval: Chemical Precipitation ( ), Coagulation ( ).

5. Hazardouswastes (& J:Fﬂ"ﬁgi 1) Lovecanal, NY, late 1970s.
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B Treatment Technologies : Table 6.9 (Page 309)
Chemical, biological, and physical wastewater treatment processes:
Chemical: Neutralization , chemical precipitation, Redox reaction, AOPs.
Physical: GAC adsorption
Thermal destruction process : Destruction and removal efficiency (DRE)
99.99 (four nines DRE)—>
99.9999 (six nines DRE)—>
Combustion process controlling factors: :
Fixation/stabilization techniques
B Disposa : double-liner system, low permeability clay, monitoring systems for
leachate.




