Chemistry 1151L

Pre-Lab Lecture

Spectrophotometric Determination of Chromium

Introduction


In an earlier part of the semester, we discussed how light (electromagnetic radiation) can interact with matter (atoms or molecules) when we talked about atomic structure.  (Remember line spectra?)  This experiment puts that concept to use for us.  By determining how light interacts with some samples of known concentration, we will be able to determine the value of the concentration of an unknown sample.  

Special tips


Ask the instructor to give a “mini-lecture” as to how to work the machine.  The lab manual gives adequate direction, but there is nothing like “hands-on” instruction.


Review the graphing instructions and techniques used in the first experiment—Measurement.  This lab also asks your to do two graphs.


The results of this experiment, particularly the second part (done the second week of lab) is very dependent upon careful measurements.  Recall how to properly use a buret for accurate measurements.

Experiment Tips


Mark your tubes before placing them in the boiling water bath.  You need to know which tube is which.


At the end of the first part of this experiment (week 1) you have HOMEWORK!  Do it.  The homework prepares you for the second week of the experiment and a value is needed from the graph that is to be completed using the data from the first week.  If this graph is not completed as you enter the lab the second week, you cannot complete the second part of the experiment.
This graph is not a line.  Do not add a trendline, but print the graph with points and draw a smooth curve representing the points of this graph.  The instructor will want to see your graph from the data collect the first week in lab to be sure you are using the proper value for the second week in lab.  There are also some solution calculations to be performed before the second week of lab.

During the second part of the experiment (the second week in lab) be very careful with the measurements. The results of the second part of the experiment is a function of how carefully you measure the volumes next week.  Use a buret, your best technique, and be careful when measuring out both the chromium solution and the EDTA.  If you are careless, your results will be less than satisfactory.


The unknown is made by adding 5 ml of EDTA to an unknown amount of chromium.  We used a different stock solution for making up the unknowns, so the unknown is not identical to the solution made from 5 ml of chromium and 5 ml of EDTA.  It must be determined experimentally.

Report Tips


Once the second week has been completed, you will construct a second graph which relates the abundance and the concentrations of your solutions.  This graph should be a straight line.  Be sure to add a trendline and have the line equation printed on the graph (remember we did this in the measurement lab at the beginning of the semester).


Now we are asking you to determine the values for the unknown using two methods.  Once the line is drawn on your second graph, you have a line that represents a relationship between absorbance and concentration for an infinite number of points.  We want to use the measured value of absorbance for the unknown to visually find the concentration that corresponds to that absorbance on our graph.  This is the “concentration of the unknown from the graph.”  Be sure to include units when you list your answer.


The second method is to use the equation of your line that the computer has generated.  That equation should be of the form:  y= mx + b  where y is the absorbance, m is the slope of the line (determined by the computer), x is the concentration of your sample and b is the intercept (also determined by the computer).  If you know y (the absorbance for the unknown) you should be able to calculate x (the concentration of the unknown).  Use proper units.


Both methods should yield very similar results although they may not be exactly equal.



If any questions or problems arise, please be sure to consult the instructor.  Plan ahead so points are not lost needlessly due to late reports.  We are always ready to help you perform your best in the laboratory.


Now be sure to read the lab in your Laboratory Manual.  Be prepare for Lab!!

