GLY 320L
Lab # 4

Sample analysis using the standard addition technique
Reading Assignments: 
(a) http://zimmer.csufresno.edu/~davidz/Chem106/StdAddn/StdAddn.html 

(b) Google “standard addition” and browse some excellent Powerpoint presentations and lecture notes.
Introduction:
Most of the analytical techniques used in geochemistry are quite sensitive to the nature of the sample being analyzed, meaning, what else is there in your sample other than the element you are analyzing for. For example, if I am analyzing for Fe in a sample that contains so many other elements using the ICP-AES, then the other elements may interfere with the emission spectra for Fe. It would therefore be inappropriate to use standards of pure Fe in distilled water for external calibration. Instead, the standards we use should contain the very same elements as the ones in our unknown sample, and preferably, with similar concentrations! This becomes a bit of a problem, especially if we don’t know what other elements exist in our unknown, and their overall concentrations or concentration ranges. The standard addition technique is therefore used routinely in geochemical analysis in order to overcome the problem of interference from other elements. The technique is described in detail in the accompanying handout.

Problem:

You are given a solution containing an unknown amount of Pb (< 100 ppm) along with other elements (e.g. As, Cu, Fe, ….etc.). You are also given the salt Pb(NO3)2. You are requested to find the concentration of Pb in your sample using the standard addition technique.

Steps:

1- Prepare a standard solution for Pb with the concentration 100 ppm, using the salt provided. Show me your calculations before weighing your sample. We will call this standard solution: Stock.

2- Clean four 50 ml flasks and set them on the counter. Label your flasks in an appropriate fashion starting with 0 Pb, …. etc. according to how much (i.e. how many ml) you intend to add of your stock solution to each flask. The 0 Pb is one in which you will NOT add any stock solution! 
3- Add a constant amount of your unknown to each of the flasks (e.g. 5 ml)
4- Add distilled water to each of your flasks completing each to the 50 ml mark.

5- Create your own program and label it Pb_Std_add. Remember to select the appropriate wavelength for Pb (the one highlighted is not necessarily the best!). Introduce the “samples” from the highest concentration of standard added (80 Pb) to the lowest (0 Pb). Be alert, and keep track of which sample is being introduced at each step. Note that there is no calibration performed in this case, so you do not get any “results” or “concentrations”, ….. only intensities. Run your unknowns.
6- Using your printout, prepare a “standard addition curve” by plotting mean intensities against the “concentrations (CSA)” of your added standard in each case. Do a regression of your points, and plot the regression line. Find the equation of this regression line, along with its correlation coefficient (R2).
7- Extrapolate the regression line to a value of “0” intensity. Mark the intercept with the X-axis (should be in negative space). This will be your CSA value for the equation: Co = -CSA Vflask/Vunknown. 
8- Calculate the value of Co. This will be the concentration of Pb in your unknown.

9- Try to evaluate the errors involved in this technique. Is it better or worse than “external calibration”?

10- Turn in your plot + all your calculations.

