CE 423 Homework Assignment #1, Spring 2008


Lafayette College

Department of Civil and Environmental Engineering

CE 423: Water Quality
Spring 2008

Subject: Homework #1
Due: Tuesday, February 19, 2008
1) Determine the molarity of a 25% solution of HCl at 18oC.  Assume the density of HCl is 1.2 kg/L.


2) Balance the following reaction
       Fe2+ + Cr2O72- + H2O (( Fe(OH)3(s) + Cr(OH)2+ + H+

3) Determine the molarity and mole fraction of 86-proof (43% ethyl alcohol) Wild Turkey whiskey.  Assume the density of the ethyl alcohol (C2H5OH) is 0.79 kg/L.


4) Mg(OH)2 reacts with CO2 according to the reaction below.  If 100 g of Mg(OH)2 is reacted, calculate the amount of CO2 used using:

a) Method of equivalent weights.

b) The balanced reaction.
Mg(OH)2 + 2CO2 ( Mg2+ + 2(HCO3)-


5) What is the normality of a 1-L solution containing (state all assumptions):
a) 1.25 g H2SO4
b) 5.0 mg H3PO4
c) 6.5 mg Ca(OH)2
d) 10 g H2S


6) The analysis for a lake water was given as follows:
  
 

        Ion


mg/L
 

Sodium (Na+)


 46
 

Calcium (Ca2+)

 51
 

Magnesium (Mg2+)

 10
 

Potassium (K+)

 3.7
 

Bicarbonate (HCO3-)

161
 

Sulfate (SO42-)


 102
 

Chloride (Cl-)


 26
 

Fluoride (F-)


 0.4
 

Nitrate (NO3-)


 1.3
 

Iron (Fe2+)


0.04
 

Silica (SiO2)


 27
 

pH



 7.8 (Units)

 
a) Check the chemical charge balance to see how closely the cations balance the anions.
 

For silica, consider the following two case:
 


i)  Silica is non-ionized
 


ii) Silica is ionized and its equivalent weight is 60

 
b) Express the total hardness in
 

i) mg/L as CaCO3
 

ii) mg/L as Ca

 
c)  Estimate the measured value for the total dissolved solids.  The measured TDS is the residue upon complete evaporation at 103oC.  Bicarbonate decomposes at 103oC as follows:
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d)  Construct a milliequivalence bar graph.


e) Assume a flow at a home of 5 people is 50 gallons per day per person.  An ion exchanger with a 1.85 meq/mL capacity is chosen to soften the water.  How much resin would be needed such that a regeneration of the resin would be performed once a week?  Calculate the final TDS with the ion exchanger in place.
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