Chapter 4

Differentiate between palatable and potable waters.
· Palatable is tasty water, but not necessarily safe
· Potable is safe water, but not necessarily tasty
What are three forms of water contamination?
· Suspended
· Colloidal
· Dissolved
Differentiate between oxidation and reduction.
· Loss of electron is called oxidation
· Gain of electrons is reduction
What are buffer solutions?
· Buffer solutions resist large changes on pH when an acid or base is added.
What is alkalinity and write down the equation for calculating the exact alkalinity.
· Alkalinity is defined as the sum of all titratable bases down to about pH of 4.5
· Alkalinity = [HCO3-]+2[CO32-]+[HO-]-[H+]
What is the difference between homogeneous and heterogeneous reactions?
· Homogeneous reactions occur with a single phase (e.g., water, air, solid)
· Heterogeneous reactions occur at surfaces between phases
For a plug flow reaction, write down the integrated equation connecting [A0], [A], k, and t for zero order reaction.
· [A]=[A0]-kt
If Cs represent the saturation concentration of gas in water, and Ct refers to concentration of gas in the water anytime, explain the condition during which gas further dissolves into water and the condition during which the gas escapes from water.
· If Cs > Ct, gas dissolves into water
· If Cs < Ct, gas escapes from water

Explain MCLG and MCL, which should be numerically greater?
· MCLG: Maximum Contaminant Limit goal
· MCL: Maximum Contaminant Limit
· MCL > MCLG

 Mass Density (ρ):  Mass per unit volume and is measured in units of kg/m3
Specific Weight (ϒ=ρg):  Weight (force) per unit volume and is measured in KN/m3
Specific Gravity:  Given by ρ/ρ0 or ϒ/ϒ0 where the zero represents the density of water at 3.98°C, 1000 kg/m3 and specific weight of water 9.81 KN/m3
Viscosity: A measure of friction.
· Dynamic Viscosity (μ)
· Absolute Viscosity
· Kinematic Viscosity, v = μ/ρ
Concentration of pollutants in water.
· Concentration in mg/l
· Molarity (M) [1 mole substance in 1 liter]
· Normality (N) [1 equivalent weight  (EW) substance dissolved in 1 liter]
· N = Mn
Most common chemical reactions in water
· Precipitation (phase change, precipitation of salts)
· Acid/Base (hydrogen ion added or removed
· Ion-association (AIOH2+)
· Oxidation/Reduction (electron exchange; corrosion of pipes and release of hydrogen gas) 
· Oxidation (loss of electron(s))
· Reduction (gain of electron(s))
Various constants to remember
· Solubility Constant, Ks = [A]a, [B]b
· Ion Product of water, Kw = [OW-], [H+]
· Equilibrium Constant, Ka = [H+], [W-]/[HW]


Acids: Those Release Protons
Strong Acids: Those completely disassociate (Hydrochloric acid)
· e.g., HCI  →  H+ + CI-
Weak Acids: These do not completely disassociate (Acetic acid)
· e.g., CH3COOH  ← →  H+ + CH3COO-
Degree of acid disassociation can be estimated knowing pH and pKa (equilibrium constant)
· If pH < pKa → none of the acid is disassociated
· If pH = pKa → acid is 50% disassociated 
· [bookmark: _GoBack]If pH > pKa → most acid is disassociated








