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1. In a BOD test, assume that dissolved O reacts with organic pollutants to form H20 and COx (i.e.,
complete oxidation}. What is the equivalent weight of 0,7 On the other hand, in COD tests, Cr,07% is
used as the oxidant to oxidize the pollutants in water. What is the equivalent weight of Cr;0-%? In
the COD test, if 0.5 mM of Cr207% is consumed, what is the COD? (atomic weight of Cr = 52} (10%)

2. The effluent from a secondary clarifier has a pH of 8.3, an ammonia {NHs) concentration of 34 mg/L, and
is dosed with 103 M HOCI. The reaction is reversible but assume conditions are such that only the
forward reaction must be considered. Calculate the time for 90% of HOCI to react. (10%)

NHs + HOCl = NH:Cl + H;0 with a rate law:

d[z?g] = —Kk[NH;3][HOCI], where k = 10 M-1s1 at 25°C.

3. Use the pC-pH plot below, determine the pH, {H2C03*], [HCO37], and {CO3?7] at equilibrium when 0.01 M
NaHCOs is added to water in a close system. Explain your work in detail. (10%)
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4. Cadmium is a metal that has adverse impact on health. Cadmium ion (Cd?*) may be removed from water
by precipitation by adjusting pH.
{a) What is the solubility of excess Cd(OH)as) at pH = 10.0 if Cd{OH)2(sy <> Cd?* + 20H" is the only
reaction to consider. (5%)
(b} Calculate the solubility again if complexation reactions with OH™ need to be considered. (5%)

Information that may be used: formation (stability) constants for Cd{OH)z(s), Cd{OH)*, Cd(OH); are 10-243,

1032, and 107, respectively.

5. Find the balanced equation and the corresponding E° for the oxidation of Fe?* to Fe3* by dissolved oxygen
Oz(aq), forming H20 as the product.(5%) Given [O2]aq = 10* M, [Fe**] = 10° M, and [Fe?*] = 10° M at pH =
7, is the reaction at equilibrium at 25°C? If not, what is the direction of the reaction?(5%) Useful
information below:

Reaction LogK |pe? E® (mV)
Oyp+de+dH > 2H,0 (8312 |20.78 {1226
Oy t4e +4H <> 2H,0 [86.00 |21.50 |1268
Oy t2€ +2H & H,0,, . | 2634|1317 |777
Fe?t + e ¢ Fe?* 13.03 |13.03 |[769
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