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Environmental Chemistry (10% each, total 50%)

I.
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The following equation is used for soil water

"Log [Ca®] + 2pH = const — log pco,

Here, Pco, is the partial pressure of CO,. Under what conditions does this equation

hold? Express the constant in terms of known equilibrium constants (e.g., Ksp,
Ka,), Ka; of carbonate species). :

Glutamic acid (CsHgO4N) is used as one of the reagents for a standard to check the
BOD test.

(a) Write balanced reaction of glutamic acid.

(b) Based on (a), calculate the theoretical oxygen demand of 150mg/L glutamic
acid.

Ammonia can be oxidized to chloramines by chlorine.
(a) Start from half reactions, write balanced oxidation reaction of ammonia (NHs)
to dichloramine (NHCL,) by chlorine (Cl,)
(b) What is the standard electrode potential of this reaction? (E nocicr = 1.49 V;
E NHCNH= 0.79 V)

Define the following thermodynamic terms and explain the relationship between
them. (a) Entropy and (b) Gibb’s free energy

. Answer the following problems with figures to assist your descriptions.

(a) Describe “crown corrosion” in sewage system.

(b) “Cathodic Protection” is commonly used to avoid corrosions of iron pipes.
Explain how it is done. ' '
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