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Chemistry for Water Operators
EXAMPLE PROBLEMS


1. You want 12 liters of 8% bleach.  You only have 4.25% and 10% bleach.  How much of each concentration must be used to finish with 12 liters of 8%?
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2. Express 150 mg/L as a percent, parts per million (ppm), parts per billion (ppb). 



150 ppm

0.150 ppb




3. How would you make a one liter solution of 0.5 M (molar) NaOH? 

a. Find the weight of 1 mole of NaOH

Na    	23
O		16
H		  1
40 g/mole

b. Determine the number of moles






0.5 moles x 40 g/mole = 20 g

Dissolve 20 grams of NaOH in less than one liter of water, and bring the solution up to one liter.

4. How would you make a one liter 0.6 M (molar) solution of H2SO4?  

a. Find the weight of 1 mole of H2SO4

2H    	 2
S	32
4O	64
98 g/mole

b. Determine the number of moles





0.6 moles x 98 g/mole = 58.8 g

Dissolve 58.8 grams of H2SO4 in less than one liter of water, and bring the solution up to one liter.




5. How would you make a one liter 0.6 N (normal) solution of H2SO4?  


a. Find number of equivalent weights




 







Dissolve 29.4 g of H2SO4 in 1 L of water


6. At a water treatment plant, chlorine is fed at the rate of 3.5 mg/L. The flow at the plant is 4.5 million gallons per day (MGD). How many pounds per day of chlorine are added?

Feed Rate, lbs/day = (Dosage, mg/L) x (Capacity, MGD) x (8.34 lbs/gal)

Feed Rate, lbs/day = (3.5 mg/L) x (4.5 MGD) x (8.34 lbs/gal)

= 131 lbs/day

7. Alum is dosed at a rate of 2.2 mg/L with a plant flow of 750,000 gallons per day (gpd). How many pounds per day of alum are required?

Feed Rate, lbs/day = (Dosage, mg/L) x (Capacity, MGD) x (8.34 lbs/gal)

Feed rate (lbs/day) = (2.2 mg/L) (0.750 MGD)(8.34 lbs/gal) = 13.8 lbs/day



8. A water is tested and found to have a chlorine demand of 4.7 mg/L. The desired chlorine residual is 0.3 mg/L. How many pounds of chlorine will be required to chlorinate a flow of 3.5 MGD?

Feed Rate, lbs/day = (Dosage, mg/L) x (Capacity, MGD) x (8.34 lbs/gal)

Chlorine residual = Chlorine dose – chlorine demand 

Chlorine dose = Chlorine residual + chlorine demand

Dose = 0.3 mg/L + 4.7 mg/L = 5 mg/L
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