SPECTROSCOPY

PURDUE UNIVERSITY INSTRUMENT VAN PROJECT

BRASS ANALYSIS 
PURPOSE


Determining how much copper is in a sample of brass

INTRODUCTION

In this lab, students will create a calibration curve that represents copper concentration vs. absorbance.  Using this graph, students will determine the concentration of copper in the sample of brass provided in the lab.  The brass sample will be 100 ml which will allow students to use the concentration of copper found from the graph as a measure of the mass of copper.

MATERIALS
brass sample (provided by Science Express)

concentrated HNO3 

distilled water

2 beakers (100-250 ml)

stirring rod

graduated cylinder

100 ml volumetric flask (provided by Science Express)

Spectrometer (provided by Science Express)

PROCEDURE
1. Obtain 5 cuvettes.  Make sure that the cuvettes are clear of smudges by wiping them clean with Kimwipes®.  Fill each cuvette half-full with the following solutions:  distilled water, 0.72g/100 ml CuSO4,  0.36g/100 ml CuSO4, 0.18g/100 ml CuSO4, 0.09g/100 ml CuSO4.
2. Plug in the spectrometer and turn it on (the switch is on the back of the instrument.  Wait for it to warm up.  When it is ready, you will see a reading for the nanometers and absorbance.  For example:  562 nm  0.045A

3. Set the wavelength to 620 nm by pushing the left up or down arrows labeled nm.  This is the color of light absorbed most by copper solutions.

4. Open the lid on the sample compartment and make sure that it is empty.  Place the    

            cuvette containing the distilled water into the compartment and close the lid.  Set  
            the absorbance to 0.00 A by pushing the 0ABS/100%T button.
5. Remove the cuvette containing the distilled water.  Now place each of the solutions prepared in procedure #1 into the sample compartment one at a time.  Make sure to record the concentration of the solution and its absorbance.

6. Measure out between 0.90g – 1.0g of the brass sample provided by your instructor.  Record your mass to three decimal places:  _______
7. Place the brass sample in the beaker (100-250 ml) and go to the hood.  Under the hood, measure 10ml of concentrated HNO3 in a graduated cylinder.  CAUTION:  HNO3 is a very strong acid.

8. YOUR BEAKER MUST BE IN THE HOOD FOR THIS PART!!!  DO NOT INHALE THE BROWN GAS THAT WILL BE COMING OUT OF THE BEAKER!!!

SLOWLY, add 10 ml of HNO3 to your beaker containing the brass sample.  It will take some time for the reaction to go to completion.  Stir with a stirring rod periodically.  Be sure all the brass has reacted before you go to the next step.  

9. Your solution should be blue.  If there is any white solid in your beaker, you must                      

      filter your solution.

10. Place about 100 ml of distilled water in another beaker.  Add about 50 ml of this to your beaker containing the solution.  

11. Place this solution into a 100 ml volumetric flask.  Rinse your beaker at least three times with a small amount of the distilled water.  PUT THE RINSE WATER INTO THE VOLUMETRIC FLASK… DO NOT POUR IT DOWN THE DRAIN.

12. Now fill the volumetric flask with distilled water to the base of the flask neck.  Put the cap on the flask and invert 5 times to mix.

13. Add more distilled water to the mark on the neck of the flask but DO NOT GO OVER THE  MARK.

14. Again, put the cap on the flask and invert the flask 5 times to mix.

15. Go to the spectrometer and fill a cuvette half-full with your solution from the volumetric flask.  Place the cuvette into the sample compartment and close the lid.  Record the absorbance:________

DATA
1. Create a data table of the concentrations and absorbances including 0.

2. Create a graph using your data from above.

CALCULATIONS
1. Using your graph and the absorbance found for your solution, find the grams of copper in your solution.

2. Calculate the % copper in your sample by taking the amount of copper found in calculation #1 and dividing it by the mass of the original sample.  
3. Obtain the % copper in your sample from your instructor and compare it to your results in calculation #2.  Find % error.

TEACHER GUIDE
1. Purdue will provide the brass samples and volumetric flasks.  You will need to

provide the HNO3 and other equipment mentioned in the lab.

2. You will need to make up the solutions that students will use to make their    

calibration curve.  Copper sulfate pentahydrate will work well.  The solutions should have the following concentrations: 0.72g/100 ml CuSO4,  0.36g/100 ml CuSO4, 0.18g/100 ml CuSO4, 0.09g/100 ml CuSO4.

3. Remind students of the caution they must use when handling the HNO3.  The 

      reaction of HNO3 produces NO2 and heat and must be done under the hood!

4. If you want to graph data on a graphing calculator, instructions have been included below.

Instructions for graphing on the TI-83 Plus or TI-84 Plus:
Note:  all keystrokes are in bold

1. Push 2nd then MEM (above the + sign) then 4.  The screen should say “ClrAllLists”.  Now push ENTER and the calculator will say “Done”.

2. Go to Y=  and clear any existing equations by pushing CLEAR.

3. Push STAT.  “Edit” should be shaded at the top.  Push 1 to enter data.  The screen should have L1, L2, L3, etc at the top and the cursor needs to be in the L1 list.  If it is not, push the blue arrows to get it there.

4. Enter your x-values into L1 by entering the first x-value then pushing ENTER then repeating this process until all x-values are entered.  When you have finished, push the blue over arrow so that the cursor is in the L2 list.  Now enter your y-values in the same way.

5. In order to see your data, push 2nd  then Y= .  The screen should say “STAT PLOTS”.  Push 1.  Make sure that the cursor is on “On”.  If it is not, arrow to “On” and push ENTER.  Arrow down to “Type” and choose the first graph which is a scatter plot.  Arrow down to “Xlist” and enter L1 by pushing 2nd then 1.  Arrow down to “Ylist” and enter L2 by pushing 2nd then 2.  Choose any mark you like to represent your data.

6. Push ZOOM and arrow up to “ZoomStat”.  Push ENTER or 9.

7. Push 2nd then QUIT.  Push CLEAR to clear the main screen.

8. Push STAT and arrow over to “CALC” at the top.  Push 4 (LinReg(ax + b)).  This will take you back to the main screen and the screen should say “LinReg(ax +b)”.

9. DO NOT push ENTER YET!!!  Push 2nd then 1 then the comma (above the #7).  Push 2nd  then 2 then comma.  Now push VARS and arrow over to “Y-VARS” at the top and push 1.  This should take you to the “FUNCTION” menu.  Push 1 to choose Y1.  This will take you back to the main screen and it should read

 “LinReg(ax + b) L1, L2, Y1”

10. Now push ENTER.  The calculator will list a series of values.  Push Y= to see your regression equation.  Push GRAPH to see your graph.

11. To find values, push TRACE then push the up arrow so that the y =  equation is at the top of the screen.  Push the right or left arrows to find the values that you need.  If the values are off of the screen, push WINDOW and revise your minimum and maximum values in order to see the data that you want.  

12. If you cannot get close enough to the value that you want, you can push ZOOM then 2.  This will take you back to the graph.  In order to zoom in, use the arrows to move the cursor to the area that you want to zoom in on, then push ENTER.  Push TRACE again as before to find the desired values.  Repeat if necessary.

13. Another way to obtain values is to push TRACE, making sure that the y= equation is at the top of the screen, then simply enter the known x-value while you are still in the graphing screen and push ENTER.  The calculator will display the corresponding y-value at the bottom of the screen.   

14. You can print the graphs from the calculators if you have TI-Connect software on     

       your computers.

