Laboratory Methods, Advanced

Spring 2005


Week II

Extraction Methods II

Introduction:
Last week you extracted caffeine from a variety of compounds: tea, coffee, and chocolate. You saved your extracts by evaporating your final extracting solvents on watch glasses.

For each of your samples, the residue left on your watch glass will be the crude caffeine. The word “crude” is used because, as might be easy to notice, the caffeine is accompanied by substances which are not caffeine, i.e. they are considered contaminants because they are not what we were trying to extract. They simply “came along for the ride”.

This week, you will:

i) Determine the crude yield of your extracts from last week

ii) Test them for purity using Thin Layer Chromatography 

iii) Purify them via Sublimation

iv) Extract gasoline contaminants from water, using a one-step extraction technique

v) Do the same using Solid Phase Extraction technique.

Activity 1:

Determine your mass yield from each of your extraction methods last week. To do this, weigh each watch glass with the dried product on it. Compare this mass with the mass of the watch glass empty; the difference is your mass yield.

Questions: What is your mass yield? What is the mass yield / gram? Mass yield / serving size (assume 2 grams coffee, or tea, or chocolate/cocoa per serving)? Mass yield / ounce?

Contrast the two methods in your write-up, and note your observations about what you think came through the extraction process as a contaminant.

Activity 2:
Test your two extracts using Thin Layer Chromatography, to determine how many constituents came through in each extraction method.

For a protocol, refer to the lab write-up provided Wee VIII Winter quarter, or collect for yourself a copy of that protocol, from the Lab Methods drawer, if you began the course Spring Quarter.

Questions: How many substances did you have in each of your crude extracts? What are their Rf’s? Which visualization method did you use to find them? What was the best developing solvent to use?

Activity 3:
You will purify one of your extracts, using sublimation, as described in class, and below:

Method:

1. Redissolve your material on your watch glass, using methylene chloride. Add 1 mL of the CH2Cl2 to the watch glass, swirl to dissolve, and transfer to the sublimation vial. Rinse with a second aliquot of 1 mL, then a third aliquot.

2. Assemble your sublimation apparatus, ensuring you have a) vacuum attached but not working; b) cold water running through your cold finger; c) a Bunsen burner ready to light

3. Slowly open the vacuum. You will see the solvent begin to boil, due to the reduced pressure. Keep the vacuum open only enough to slowly evaporate the solvent

4. Once the solvent appears to all be evaporated, open the vacuum up fully (at least two fully open turns)

5. Light the Bunsen burner, and begin to “chase” lightly the residue in the sublimation tube. This will usually appear to be a white “smoke” coming off your crude extract. You are trying to get this “smoke” to “condense” on the cold finger. If you see a white powder “condensing” on the inside walls, rather than on the cold finger, “chase” it with the flame, to remove it from the outer walls

6. Once nothing more is leaving the crude extract, shut the burner off, and leave everything to cool for about five minutes, until you can safely touch the outer tube

7. Shut off the vacuum, then the cold water

8. Very carefully pull the cold finger out of the apparatus. If you bump the cold finger, your product will fall off!

9. Using a spatula, scrape your purified caffeine onto a clean, dry, and weighed watch glass. Rinse off the cold finger and the spatula using some methylene chloride.

10. Evaporate the methylene chloride, leaving your pure product

11. Determine your mass yield, and report it in the same units as you did with your crude extract. Additionally, report your percent yield, dividing your purified mass yield by your crude mass yield. This is the percent of your crude yield which was, in fact, caffeine.

Activity 4:

Determine the number of substances in your “pure” caffeine, using TLC, using the same protocol as you did in Activity 2, above.

Activity 5: Extraction of gasoline from water
One-step extraction

Collect about 100 mL of the gasoline-contaminated water provided. Using a separatory funnel, extract this with hexane, using three aliquots of 10 mL each. Save the extract in a labeled scintillation vial, for injection on the Gas Chromatograph / Mass Spectrometer (GC-MS).

Solid-phase extraction (SPE)

Note: Week III (and some Week IV) we will be running the gasoline-contaminated extracts through the GC-MS, and learning how to modify the GC-MS Method (the instructions to the instrument on how to run our samples) to give us the best data. There will be time Week III to finish up your SPE of the gasoline/water mix, while others run the instrument. Don’t worry if you don’t finish this part this week.
Prepare the solid-phase extraction filter cartridge according to the protocol provided in class.

Using a vacuum filtration setup, and a burette, filter through the SPE cartridge 100 mL of the gasoline-contaminated water provided. Adjust the vacuum so that your filtrate is dripping out at about two to three drips every second. Adjust your burette so that it matches the flow rate out of the SPE cartridge.

[Run the filtrate through the SPE filter a second time, if instructed in class to do so.]

Extract the SPE filter according to instructions. Try to extract the SPE cartridge with no more than 2 mLs

Save the extracting filtrate in a labeled scintillation vial, for injection on the Gas Chromatograph / Mass Spectrometer (GC-MS).

Determine precisely the volume of extracting solvent you have in your vial, using a density versus mass method. To do this, you will assume your vial contains almost 100% extracting solvent, and very little of the gasoline. Find, or measure, the solvent’s density. Weigh the solvent. Divide the density by the mass you have, and the result is the volume of solvent you have in your vial. Record this.

