GLY 320L
Lab # 7
Major element analysis of rock samples
You are provided with powders of eight samples of acidic/ intermediate? plutonic igneous rocks. You are requested to analyze these samples for the major elements using the ICP-AES after proper calibration using one of the USGS rock standards available in the lab. You are then requested to characterize these samples chemically, and give each an appropriate name after using some standard classification schemes. To do so, these steps should be followed:

1- Using the single solution/ fusion protocol provided in the lab, fuse your samples, then dissolve the beads in a 250 ml flask. These will be your “stock” solutions. Be careful, this procedure takes a good 3 hours to complete!
2- 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.
3- 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. 
4- 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. 

5- Analyze your samples using your new program. Print the results.
6- Calculate the correct concentrations for each oxide (taking into account the dilution factors you had in preparing your sample). I can help with a spreadsheet on this one, but you need to try on your own, and make sure you understand the steps involved.

7- Enter your results in an excel spreadsheet.

8- Go to the website: http://www.gla.ac.uk/gcdkit/. Download programs “R” and “GCDKit” in that order on your PC.

9- Import you data from excel into the program “GCDKit”. Plot the results of your analyses on the total alkali vs. silica diagram (under classify sample), and classify your rocks accordingly. What name would you give these samples knowing that they are all plutonics?
10-  Which of the samples is most differentiated? Which one is least differentiated? 

11-  Based on the plot you generated, do you think these samples all formed by differentiation from the same magma chamber, or are they unrelated? 
Preparation of Rock samples for bulk analysis
A) Single solution method
Objectives: To prepare a dilute solution of your samples/ standard that is suitable for analysis of all elements.

Supplies Needed:
Muffle furnace



Lab notebook




Weigh papers
Balance





Dehydrated Lithium metaborate (LiBO2)




Lithium tetraborate (Li2B4O7) 



1:7 H2SO4 (i.e. 1 part H2SO4, 7 parts H2O)



Powdered sample


Two clean stainless steel spatulas



Graphite crucibles 




Stir plates, Magnetic stir bars, water (distilled + DI)




Clean 250 ml polypropylene beakers




Clean 500 ml polypropylene/ nalgene bottles





250 ml volumetric flask, pipette, marker pen




Long tongs
Asbestos gloves
Vinyl gloves

Procedure:

1. Turn on muffle furnace. Set to 1000°C. Program the furnace so that it would reach the desired T. It usually takes it ~ 1.5 hours to reach this T. 

2. Design a table in your lab notebook with the following headings: Sample#, sample weight, flux weight, date, notes on fusion.

3. Turn on balance. Weigh out 0.05 ± 0.001 g of each of your standards/ samples putting them aside on weighing paper. Clean your spatula between powders. Record your exact weight in the notebook.
4. Using the other spatula, weigh out 0.3 g of flux for each of your samples/ standards. Your flux consists of 1 part Lithium metaborate and 2 parts Lithium tetraborate that have been previously prepared and thoroughly mixed. Record the exact weight each time as well.
5. Place a large chem wipe on the countertop, then place a 6x6 piece of weigh paper on the chem wipe. This is the area that the powders are mixed. Place your crucibles next to mixing area. Label your crucibles by notching numbers on their outside. Draw a map of the crucible positions in your lab notebook, and note which sample will go in which crucible.
6. Mix every sample/ standard with its flux. Mix with spatula until color is uniform. No clumps of either the flux or rock powder should be left when mixing is complete. Take care to keep ALL grains of each powder on the 6x6 weigh paper. Carefully pour mixture from weigh paper into graphite crucible. Keep mixture off the sides of the crucible.

7. Weigh out an additional 0.3 g of flux to be placed all by itself in crucible w/o the sample or standard. This will be your blank.

8. Arrange, on the lab countertop, the 250 ml Teflon beakers and corresponding 500 ml nalgene bottles. Label the beakers with the sample # and the bottles as follows:
your name

date





sample #




xxx g rock
yyy g flux



in 250 ml 0.02% 1:7 H2SO4
NOTE: The sample numbers of the bottles should be in the same order as the samples in their crucibles.

9. With furnace at 1000oC, use the long tongs to place the crucibles in the furnace. Note the order of the crucibles in the furnace, as mix-ups can occur here.

IMPORTANT: Remove watches and other jewelry and wear a thick, long sleeved shirt and/or lab coat along with the asbestos gloves when placing/removing crucibles from furnace.
10. After 25 minutes, remove the crucible from furnace and place it on the steel grid. Place hot crucible onto steel slab. Repeat for other samples. Turn off the furnace when done.

11. Tap the bead in each crucible into its corresponding beaker. Add 50 ml of boiling distilled and DI water to each beaker. 

12. Add 5 ml of 1:7 H2SO4. Place the spin bars into the beakers and cover with a Teflon watch glass. Stir for 45 minutes on a hot plate.

13. Inspect crucibles for any beads that might not have come out. Make appropriate notes in lab book. When samples are in solution, pour into a clean volumetric 250 ml flask removing the spin bar with the help of a clean funnel. Complete the solution to the 250 ml mark. When done, transfer your solution to the labeled 500ml nalgene bottle for storage. 
14. Clean all plastic and glassware used. Put away stir plates and stir bars in appropriate drawers.

