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CE 210 Introduction to Environmental Engineering                                SPRING 2002

Dr. Kauser Jahan

QUIZ # 3
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Data obtained for benzo-pyrene biodegradation was plotted as shown in the plot below: 

What is the order of the biodegradation reaction? FIRST

Because plot ln (C) vs time is a straight line

What is the value of the reaction rate?  0.2017 Units   1/day
Slope of line if reaction rate

What is the half-life of benzo-pyrene in days?

For first order reactions half life = ln(2)/k  = 0.693/.2017  = 3.43 days
How much benzo-pyrene is removed in  5 days?
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  Note t= 5 days and k =0.2017 day-1
or Ct/Co  = 0.364

Therefore % removed = (1-.364)*100 = 63.5%

2.  A chemical industry produces a wastewater flow of 3000 m3/day containing 250 g/L of salt.  It discharges into a river with a flow of 40,000 m3/day and a salt concentration of 30 mg/L.  The regulatory agency has an allowable limit of no greater than 250 mg/L downstream of the discharge.

Can the industry discharge at the current salt concentration?  Justify your answer with calculations (DON’T JUST WRITE YES OR NO).

If plant discharges at 250g/L then downstream concentration is

3000*250,000  +  40,000*30    =  17,470 mg/L >>> 250 mg/L 
    43,000

Therefore cannot discharge,

BONUS

A sophomore-engineering student eats sushi as a delicacy and his/her intake is directly proportional to the number of sushi pieces available.  What kind of reaction is this?  How long will it take the student to devour 80% of the sushi if the rate constant is 0.1/minute?

Give Units.

Reaction is first order (Note units of reaction rate)

If 80% eaten, left = 20%  or Ct/Co = 20%

Therefore   
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  or ln(0.2)  = -.1t  or t = 16.1 minutes
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