
CE 170:  Environmental Engineering

Lab Procedures (Fall 04)

Measuring Solids in Liquid Suspension
Procedures
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Total and Volatile Suspended Solids (TSS and VSS)

1. Obtain filters and aluminum boats from your instructor.  These filters will have been previously washed and dried.  Because you are weighing things on an analytical balance which can read 1/10,000 gram, you want to be careful to avoid contaminating the sample with dust or dirt from the bench top, oils from your fingers, etc.  So, handle the filters and boats with tongs or tweezers at all times, and rest them only on clean surfaces.  One suggestion is keep the boats on a designated clean piece of paper. 

2. Note the markings on the bottoms or the tabs of the boats (a letter or number).  This is your identification mark, so take care that the filters always stay with the same boats.

3. Weigh the aluminum boats with the filters in them on the analytical balance.  Record those masses.

4. Make sure the filter flask on which the filter holder and funnel are placed is clean and dry.

5. Using tweezers, place a filter on the suction apparatus as directed by the instructor. (See photo at the end of the procedures.)  

6. Pour sample through the filter until the flow rate slows noticeably.  Stop before the filter clogs completely.   Keep track of the volume you pour through the filter and record it.  Take care that your sample is well-mixed at all times.

7. Turn off the vacuum, and without disassembling the filter holder and funnel, remove them from the filter flask.  Pour the filtrate (the water that has passed through the filter) into a labeled beaker for later turbidity analysis.  Replace the filter holder and funnel and restart the vacuum. 

8. Wash the filter with three successive washings of deionized water (about 10 mL each from the squeeze bottles) while continuing suction.  Wait 3 minutes between washings.  If some solids have been caught on your glassware, rinse them out with these washings.

9. Turn off the suction and, using tweezers, place the filter in its boat.

10. Repeat steps 4-8 for each sample as directed by your instructor.  Wash out the filter flask between samples so that the filtrates aren't mixed.

11. Place the all the aluminum boats and filters in the drying oven (at 105 (C) for at least one hour.
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12. Remove the aluminum boats and filters from the oven and place in the desiccater for at least 15 minutes or until they are at room temperature.

13. Weigh the aluminum boats and filters.  Record those values.  Note the appearance of the filters.

14. Place the filters and boats into the muffle furnace (at 550 (C) for 20 to 30 minutes.  The muffle furnace is hot, so be careful!  Use the gloves and tongs provided.

15. Remove the filters from the muffle furnace and place them into the desiccater for at least 30 minutes or until they are at room temperature.

16. Weigh the filters and record the masses again.  Look again at the filters.  How do their appearances compare with their appearances before combustion at 550 (C?

Turbidity

1. Turbidity is measured on an electronic instrument.  We have two turbidimeters in this lab.  Your instructor will describe how to use them.

2. Measure and record the turbidities of the water samples provided by your instructor.

3. Measure and record the turbidities of the filtrates for those samples you used in the TSS test.  

Precision of Graduated Cylinder Measurements
1. Weigh out an empty, dry small beaker, but one large enough to hold 25 mL.

2. Using your graduated cylinder, measure out 25 mL of water, put it into the beaker, and weight the beaker again.  

3. Record your weights on the data sheet and determine the mass of the water you measured out. 

Data Analysis

1. Calculate the Total Suspended Solids (TSS) values for the samples you filtered.  Express your results in mg/L (milligrams of dry particles per liter of suspension).
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2. For the samples you combusted at 550 (C, calculate the TSS and Volatile Suspended Solids (VSS).  Express the VSS in mg/L and as a percentage of the TSS.
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3. Calculate the fraction (percentage) of the turbidity-causing particles captured on the filter.

4. Collect the TSS results and 25-mL water weights from the whole class and calculate the mean, standard deviation, COV and 95% confidence interval (assuming a Normal distribution).

Mean, 
[image: image2.wmf]X

:

[image: image3.wmf]n

x

X

å

=


where:

x = measurement value

n = number of times measurement was made

Sample Standard Deviation, s:
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Coefficient of Variation , COV          
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Write-up – See the data sheets
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This is a long lab because of drying times.  You need to get started promptly!





� EMBED Equation.3  ���





� EMBED Equation.3  ���





While you’re waiting, your instructor will lecture on the various solids measuring techniques.  After the lecture, do the procedure entitled “Precision of Graduated Cylinder Measurements” below.
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