Characterization of Glass Lab




Introduction:

Glass evidence may have significant probative value when found at a crime scene.  The elemental composition of glass varies widely depending upon the materials and additives used in the production process.  The unique chemical composition of certain types of glass allows for properties including density and refractive index to assist in identification of unknown glass samples found at crime scenes.  Some common additives include: alumina, boron oxide, lead oxide, lime, potash, or soda ash.  Because the density of a glass fragment is a characteristic independent of sample size, it can be helpful in the identification of glass evidence found at a crime scene. (Density = mass/volume).  Refractive index is another intensive property of glass that can be used along with density to determine the possible identity of a glass fragment found at the scene.

Materials:

Different samples of broken glass in labeled containers and unknown
Forceps 

Beaker

Graduated cylinder

Water

Various liquids for RI determination
Safety Precautions: Glass can cut. Safety goggles must be worn. Use utmost care in this lab.
Procedure:

Part I - Observations:

1. Collect a sample of each type of glass and observe both with the naked eye and under the stereoscope.

2. Record detailed observations of each glass sample (including the unknown) in a data table that you have created.

Sample data table set up:

	Glass fragment sample
	Naked eye observations
	 Stereoscopic observations


Part II - Density by Displacement:

1. Use the forceps to handle the glass samples.  Take observations of each glass sample with both the naked eye and the stereomicroscope.  Record your results in the data table provided.

2. Take the mass of the glass sample.  Record your results on the data table provided. 

3. Fill the cup 2/3 full with water.  Place it on the balance and tare the balance.  Hang the glass sample from the ring stand so that it is completely submerged into the cup of water.  Make sure the glass is not touching the bottom of the cup.

4. Record the apparent mass increase.  (This is the volume of the glass sample)

5. Calculate the density of the glass sample and record.

6. Repeat the procedure with all of the known samples.

7. Repeat the procedure with the unknown sample and use the data generated to make a match.
Sample data table set up:

	Glass source
	Mass in grams (g)
	Volume (mL = cm3)
	Density in g/cm3


Part III - Determination of Refractive Index:
1. For each sample of glass place the glass fragment into one of the liquids with a  labeled RI value

2. Using forceps dip a piece of a glass sample into the vial of liquid.  

3.  Observe for the appearance of Becke lines. Use the hand lens if necessary. 

4. Use a scale of 0-5 to categorize the appearance of the glass and record your observations in the Data Table.
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0= no Becke Lines visible

5= very visible Becke lines

5. Place the sample back into the tray and test the remaining samples in the same manner. Record your results for each sample in the Data Table.

Sample Data table set up:
	Glass fragment
	Water
	Vegetable oil
	Acetone
	Possible RI


6. Using the known refractive indices of the liquids shown below determine the possible refractive index range for each sample. Write your value in the “possible RI” column.

Liquid


Refractive index

Water


1.333

	Type of Glass
	Density
	Your densities

	Window (soda-lime)
	2.46-2.62
	

	Headlight (tempered)
	2.47-2.75
	

	Pyrex (borosilicate)
	2.23-2.36
	

	lead glass
	2.9-5.9
	


Acetone

1.359

Vegetable oil

1.474

Post Lab Analysis - Answer the following questions in complete sentences:
1. What type of glass did you determine the unknown to be?
2. Write your densities in the column next to the following published densities. How close did you come?

3. What were some possible sources of error?

4. Some of the glass samples you tested were not the same size. Does this make a difference when determining the density? Why or why not?

5. A shattered glass mirror was found at a burglary scene was determined to be made of borosilicate glass. A glass fragment recovered from a suspect’s shoe has a mass of 2.27g. When the fragment was placed into a graduated cylinder with 10.00 mL of water, the level of water rose to 11.47 mL. What is the density of the glass fragment and does the fragment link the suspect to the crime scene? (Use the chart from above)
6. A sample of glass found at a crime scene was found to have a mass of 4.896 g. When the glass fragment was placed into a graduated cylinder with 5.00 mL of water, the level of the water rose to 6.224mL. What type of glass was found at the crime scene? (Use chart from above)
7. What is meant by refractive index?

8. What is a Becke line?

9. How do you tell when a substance’s refractive index matches the liquid’s that it is submersed in?

10. Did you find any samples that matched the refractive index of the liquid fairly close? Which ones were they?

11. What type of glass is the unknown based on RI?

12. What would be the problem with determining the RI of windshield glass?

Becke line inside the fragment; the glass has higher refractive index than the liquid.  





Becke line outside the fragment; the glass has a lower refractive index than the liquid.








