CE 311 Environmental Engineering I                                                               Fall 2004

Dr. Kauser Jahan

                                                      QUIZ # 1 SOLUTION

1. Calculate the molecular weight of NaHCO3.

                         23 + 1 + 12 + 16*3  = 84 g/mole

2. How many grams of NaCl should you add to a liter of water to obtain a 1 molar solution.

     MW of NaCl = 23+35.5 = 58.5 g/mole  So add 58.5 g to a liter

3. Balance the following equation:

             CaCl2 + Na2CO3  = CaCO3 + 2 NaCl
4. Calculate the pH of a water  containing 10-2.3  moles/liter of Hydrogen.  Is the water acidic or basic?

                  pH = -log[H+]  = -log[10-2.3]  = 2.3  water is acidic

5. Calculate the molarity of 200 mg/L of HCL.  What is the normality?

MW of HCl = 1 +35.5 = 36.5 g/mole Therefore molarity of 200 mg/l

= 200 mg/L /36.5*1000 mg/mole   = 0.0056 M

Same Normality

6. Name three items that are considered protective gear in the laboratory.

Goggles,   Aprons,   Gloves

A magnesium hydroxide solution at equilibrium has a pH of 10.5.  What is the magnesium concentration in mg/L?

Ks =  [Mg+2] [OH-]2   
Ks = 10 -11.25
pH + pOH = 14  Therefore  pOH = 14-10.5  = 3.5  or [OH-] = 10-3.5
Therefore 10 -11.25  = [Mg+2] [10-3.5]2   
Or Mg+2 =  5.6  * 10-5  moles/liter

Therefore concentration in mg/L is

5.6  * 10-5  moles/liter  * 24,000 mg/mole (Molecular Weight of Mg)
= 1.35 mg/L
Given

pKs 11.25                     pKs = -log[Ks]  or Ks = 10-Ks
Mg(OH)2  (solid)             Mg2+  +  2OH-
pH + pOH  = 14  where pH = -log[H+]  and p[OH] = -log[OH-]

aA + bB                    cC  + dD

Ke = {                  Ks = {C}c{D}d
                                      {A}a{B}b
Remember activity of a solid is 1 and activity and concentrations are same when solutions are dilute.




Units of products and reactants are in Moles/Liters











