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QUESTION ONE (25 Marks)

1A.

1B.

1C.

1D.

Discuss the impact of the presence of bio-refractory chemicals on industrial
wastewater treatment and suggest methods of treating such types of wastewaters.

Characterize the quality of wastewater generated from each of the following

industries:

. Tannery

1.  Brewery
1. Pulp and paper '
iv. Oil refinery

V. Sugar processing.

.................................................... |6 Marks]

If you are working in a certain industry as person in charge of waste management,

outline the waste management plan and the important activities that you will prescribe
to manage the wastes from the industry.

A regular monitoring test of a given heavy metal on an industrial waste water effluent
gave a value of 11 pg/L.. The number of repetition measurements was 6. The standard
deviation has been established as Tug/L. If the maximum effluent limit for the heavy
metal was 10ug/L, determine whether there is significant difference between the
measured concentration and the effluent limit. The critical t value at 95% confidence -
level for 6 repetitions is Z@iven as 2.776. ....oren i |7 Marks]



QUESTION TWO (25 Marks)

An induStry Is required to equalize its waste water and discharge it such that the industrial
outflow shown in Figure Q1 below is achieved. As shown in Figure Q1, the industry is required
to have maximum discharge during minimum municipal waste water flow and minimum
industrial discharge during maximum (peak) municipal waste water flow. The hourly industrial
inflow in to the balancing tank is constant from Ohr to 12 hr and is 0.35 Million liters per hour.
The industry 1s shut between 12hr and 24 hr so that there is no waste water inflow in to thé
equalization tank during this period. The BOD of the municipal waste water is constant at 200

mg/L. The BOD of the industrial waste water flow is also constant at 1600 mg/L.
2A. Determine the volume in million liters of the equalization tank required. ...[ 17 Marks ]

2B. Calculate the maximum and minimum BOD in the combined waste water after mixing

with industrial flow and comment on these values. ...........c.coooiiiiiii ..., | 8 Marks ]

Hourly industrial inflow/outflow & Municipal flows
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QUESTION THREE (25 Marks)

JA.

3B.

3C.

3D.

JE.

Differentiate between physical emulsions and chemical emulsions.

Describe the treatment techniques employed to remove i) physical emulsions ii)

chemical emulsions.

List seven techniques of dewatering used for sludge produced from industrial waste

water treatment plants.

e, |5 Marks]

Describe the three commonly used anions for the precipitation of heavy metals in
industrial waste waters. List them in order of their precipitation potential (i.e. from the

highest precipitation potential to the lowest).

............................ |5 Marks]



QUESTION FOUR (25 Marks)

4A.

4B.

4C.

4D,

4E.

Compare and contrast i) precipitation and ii) ion exchange for the removal of heavy

metals from industrial waste waters?

e [5 Marks |

In what situations is chemical oxidation the preferred method for the treatment of

industrial wastes?

............................ [5 Marks |

List the advantages and disadvantages of using 1) Hydrogen peroxide i) chlorine and

111) Ozone for the oxidation of compounds present in industrial waste waters.

e, |5 Marks |

............................ [5 Marks ]

List the chemicals used for the regeneration of the following ion exchangers:
I.  Sodium-based cation exchanger ........ | 2 Marks)
1. Hydrogen-based cation exchanger. ....[ 1 Mark]

. Hydroxide based anion exchanger. ..... | 2 marks]



QUESTION FIVE (25 Marks)

An industrial waste water with a daily discharge of 150 m°/day of waste containing 60 mg/L of

Cr®" . 24 mg/L of Cu, 30 mg/L of Zn and 5 mg/L of O, is to be treated daily by using SOa.

Using the chemical equations and atomic weights provided in the periodic table below, compute

A. The daily requirement of SO» in kg/day.

............ [9 Marks]
B. The daily requirement of lime (Ca(OH)2) in kg/day at 90% purity.
............................ [ 8 Marks]
C. The daily production of sludge on dry weight bésis.
............................ [ 8 Marks]

Chemical equations needed for calculation

SO, +H,O <> H_SO,
2H. CrO, +3H, SO, < Cr (SO)), +5H. O
H SO +(1/2)0. & H. SO

27 3 2 2 4
Crz(SO4)3 +3Ca(OH)2 > 2 Cr(OH)3 +3CaSO4
stO4 + Ca(OH)2 > 2Cr(OH)3 +3CaSO4
CuSO4 +CaSO4 s Cu(OH)2 +CaSO4

ZnSO4 +Ca(OH)2 <> Zn(OH):2 +CaSO4
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