GLY 320L
Lab # 8
Trace element analysis of rock samples
You are provided with powders of five samples of acidic/ intermediate? plutonic igneous rocks. You are requested to analyze these samples for the following trace elements: Zr, Rb, Sr, Ba, Nb, Ce, La, Y, Hf, Th, and Ta using the ICP-AES after proper calibration using one of the USGS rock standards available in the lab. You are then requested to use those results to fully characterize your samples, using some of the classification/ geotectonic/ variation plots available in GCDKit. To do so, these steps should be followed:

1- Using the “Acid Digestion” protocol provided in the lab to dissolve your powders. These will be your “stock” solutions. Be careful, this procedure takes a full day if not 48 hours!
2- Run the program “Rapid run” to find out how much of each of the trace elements exists in each of your samples. Run a standard as well.

3- Armed with the information provided from 2 above, select an appropriate standard from among the solutions we have in the lab. Consult the blue folder for the analysis of these standards, and select the standard that is most appropriate for the analysis of acidic or intermediate rocks.
4- Prepare 4 solutions for ICP-AES analysis (using the dilution techniques you learned before) from your standard at dilutions of 0.75, 0.65, 0.5, and 0.3 of the original stock solution. You will need to carry out some calculations here to find out the concentration of each element in your standard. 
5- Build your own analytical routine using either the “Develop” (for a new program) or the “Edit method” tab (if you opened the worksheet from another pre-existing program) of the Plasma software. Remember to save it under the standard name that you are using. Create an external calibration curve as usual. 

6- Analyze your samples using your new program. Print the results.
7- Enter your results in the same excel spreadsheet you prepared last week for GCDkit.

8- Import you data from excel into the program “GCDKit”. Plot the results of your analyses on suitable diagrams.
9-  Comment on the nature of your samples. Do you think they are all related to the same magma chamber? In which tectonic settings did these magmas develop?
Preparation of Rock samples for bulk analysis
B) Acid digestion method
Objective: To produce a (relatively) concentrated solution of the rock/ standard sample suitable for analysis of all elements except Si.

Supplies needed:

Goggles, lab coat, heavy duty gloves

HF, HNO3, HCl.

Plastic graduated cylinder

Plastic measuring cup

Clean Teflon beakers and covers

Weighing paper, spatulas

Distilled and DI water

Hot plate

General comments:

The procedure of dissolving your rock requires heating the sample overnight. You will need two days to carry this procedure out. You don’t need to be present all the time!

Day 1:

1- Clean Teflon beakers and beaker covers. Label each beaker. Put 0.5 ml of distilled water in each beaker.

2- Weigh out 0.5 g of your sample/ standard powder on weighing paper. Record the exact weight in your lab notebook.

3- Transfer the powder carefully into the Teflon beaker. Cover. Do this for all your samples. You may wish to run your samples in duplicate, which means that you have to weigh out the powder for each sample twice, each time putting it into a different beaker.

4- You may also wish to run a blank of the same acids used for the sample digestion. If so, prepare an extra clean Teflon beaker, but leave it empty.

5- In the fumehood, add 15 ml of HNO3 and 10 ml HF to each beaker. Use a plastic measuring cup for the HF. 

6- Cover the beaker, and heat on a hot plate at ~ 2.5 or 3 overnight.

Day 2:

1- Uncover the beakers. Be careful not to have any acid drop on your fingers, as some has condensed on the inside of the cover.

2- Let the acid evaporate, and let the residue dry to crumbly white powder. Be careful not to burn the residue (you may wish to turn down the dial on the hot plate to ~ 1.5 or 2).

3- Add 5 ml HCl. Add 30 ml distilled water to the dry residue.

4- Cover the beaker again, and heat for 1-2 hours.

5- Examine the solution. If it is clear, then cool. If there is some residual rock material, then continue to heat until it dissolves.

6- Transfer the solution to a 100 ml volumetric flask. Complete the volume to the mark with distilled water. Label your flask as a “stock solution” using the protocol described above. Transfer into a nalgene bottle for storage. Your solution is good for ~ 6 months.
