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	Coagulation Jar Test
	Lab group members(

	Group:
	

	Section (day):
	

	Date:
	


General Information

	Water temperature
	Paddle dimensions
	Alum stock concentration


	Initial Turbidity 

	
	
	
	


Dosing Calculations  

	Sample


	Sample

Volume (mL)
	Desired coagulant concentration (mg/L)
	Volume of stock solution needed (mL)

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	


A.  Jar Test at 45 rpm   

	Sample
	Alum Dose

(mg/L)
	Time to first appearance of floc (min)
	Relative floc size at end of flocculation  

(see scale below)
	Turbidity after setting (NTU)

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	


	Floc Size Scale:
	0 = Unable to discern individual floc particles

1 = Small (about the size of sand grains)
	2 = Medium

3 = Large (size of eraser shavings or larger)


B.  Jar Test Results at Different Speeds  

Turbidity after Settling (NTU)
	Coagulant dose (mg/L)
	15 rpm
	45 rpm 
(from Part A)
	75 rpm

	
	
	
	

	
	
	
	


Discussion questions

 

1.  Explain your reasoning for choosing the concentrations you did for testing at 15 and 75 rpm (i.e., the two “best” concentrations).

2.  Evaluate your results and make a recommendation as to the alum dose and G value that should be used to treat the test water. Write up your recommendation in a short paragraph, describing your recommendations and why you chose the values you did, and why you didn't choose other values.

Memo Problem

As an engineer for Hornet Engineering, you’ve been asked to prepare some preliminary estimates of chemical dosing and mixing, and annual chemical and power requirements for a proposed 12 MGD (million gallons per day) water treatment plant in Lombardo, CA.  Based on your jar test results, calculate the plant alum requirement (in dry lb per day and per year), and the dry mass of sludge expected (in lb per day).  Assume 1 NTU = 1 mg/L TSS and that 0.34 mg of sludge is generated for every mg of alum used (see procedure notes for derivation).  To be conservative, assume the system is 100% efficient in capturing the influent suspended solids.  Finally, calculate the flocculation power requirement for the full-scale plant.  Express your answer in KWH/day (kilowatt-hours per day) of electricity.  In this calculation, assume that only half of the electrical power is actually transferred to the water, the rest being lost to friction and heat in the electrical equipment.  Assume the temperature of the water in the full-scale plant is 15 °C, and that the flocculation tank has a hydraulic detention time of 30 minutes.  Write a memo to your boss briefly describing the jar test, your calculations and results.   

Hints for Memo Problem (scale-up of jar test results)

Power and energy calculations

Assume the same flocculation time as that used in the jar test.  Using this value as the hydraulic detention time of the flocculation tank, you can calculate the tank volume.  Assume the same G value as in the jar test.  With G and V, you can calculate P.  (Don't forget to correct ( for the full-scale plant temperature.)  Remember that a KW is a power unit and a KWH is an energy unit.

Estimating sludge quantities

Total sludge = sludge from turbidity + alum sludge

Sludge from turbidity:  For turbidities less than 100 NTU, you can often assume that 1 NTU ( 1 mg/L TSS (Montgomery).  Be careful.  This is an empirical result that varies by location and by season.  Use rules of thumb like this only for preliminary estimates.

Alum sludge:  When you add alum (Al2(SO4)3(14H2O ) to water,  the precipitate you make is Al(OH)3.1.25H2O (Montgomery).  Looking at the stoichiometric weight ratios:  

2(Al(OH)3.1.25H2O) /Al2(SO4)3(14H2O

= 2(27 + 3(16+1) + 1.25(2+16))  /  2(27) + 3(32+4(16)) + 14(2+16)

= 2(100.5) / 594 

=  0.34 mg sludge per mg alum added

Montgomery, James M., Consulting Engineers, Water Treatment Principles and Design, John Wiley and Sons, 1985 (p 287)
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