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3. Select an industry of your choice. For that selected industry describe {2) the main manufacturing
processes of the industry (b) reasons for generation of efflyent Wwastewater and (c) with neat flow sketches

explain the treatment procedure followed by the industry. Also mention the disposal standards of
Wwastewater effluent for that industry. (10)

4. Discuss the Cementation method for recovery of metals,

reactions and graphical charts discugs the method for chromj
(b) precipitation technique and (c) other processes for removal (10)
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5b) A highly acidic wastewater has a flow rate of 0.45 m3/min and requires neutralization prior to
secondary treatment. A two stage lime control process will be used with first stage lime usage of 2000
mg/] and second stage usage of 500 mg/l. Determine (a) the total lime requirement for the treatment
process and (b) the volume of the neutralization tank if detention time is 10 minutes. {5)

6a) Derive an expression for AJS ratio in DAF system without recycling. Also mention the expression
with recycling and explain the various terms (5)

6b) The influent suspended solids concentration in an industrial waste is 1800 mg/1 with a flow rate of
1500 m>/day and is desired to have a removal efficiency of 90%. The A/S ratio is 0.04 anid air
solubility is 16.25. The surface loading rate is 15 /m%/min and recycled pressure is 4kg/cm2 Assume
£= 0.70. Design the system and check for both non-recycling and recycling conditions (5)

7  Explain the process of neutralization. In context of acidic waste managemeqt:fﬁifi%h neat sketches

discuss the process of neutralization using (a) Equalization basin (b) Limestone bed and (c) Limestone
tower. Also briefly explain the neutralization tecbnique for an alkaline'Wgs,_t_éﬁ (19)

8 a) An industrial wastewater consists of 50 mg/l of Cr*® and 20 mg/l of 2 1'2 jons. The flow rate is 300
m>/d. The treatment method follows a SO, and lime process where. 1.9 ppm of SO; and 2.4 mg of lime
is required to treat 1 ppm of Cr* and 1.3 mg of lime is required fo treat 1 mg of Zn*?. Also 4 mg of
SO, is required per mg of Oa. The DO of the wastewater is 7.5 mg/l. Using the above information

determine (a) total SO, requirement (b) lime requirement and (c) total sludge production (5)

8 b) A metal plating firm has set up to remove Zzinc. They plan to use a pH meter 10 control feed a
hydroxide solution to 2 mixing tank. Determing the pH value to set up a controlling unit to have an
effluent Zn concentration of 1.2 mg/l. Assume K, of Zn(OH)is 7.7 x 107,

Note [H] [OHT] =107 (&) .

9  Inthe context of ammonia manufactﬂriﬁg, explain with a neat flow diagram the Haber Bosch process.
Also explain the major sources of wastewater generation and treatment process for the same (10)

10 a) Define the term free reactive bxygen (O*). Mention the chemical reaction for ultimate conversion of
organic compound till mineralization using free reactive oxygen explaining all the terms. Using the

above equation write balanced equation for phenol (CeHsOH) using H>0; and MnOy . (1+1+1+1)

10 b) Inaneat tablil_ar form, explain the different heavy metals, the forms in which they occur and the
major industries producing them (6)
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