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Chapter 7: Isolation of Caffeine from Instant Coffee
(pp. 168-169)
In this lab a very concentrated aqueous solution of coffee is prepared and shaken vigorously with an organic solvent (dichloromethane or methylene chloride CH2Cl2) to make an emulsion that can be broken (separated into two layers) by centrifugation. Caffeine is isolated by sublimation.
Experimental procedure
1. In a 25-ml Erlenmeyer flask place: 2.00 g of sodium carbonate (Na2CO3) + 2.00 g of instant coffee powder + 9.0 ml of boiling water. Stir the mixture well.

2. Gently boil the mixture again using the sand bath (2-2.5 min). Stir.

3. Pour it in a centrifuge tube, cool to room temperature in an ice bath.

4. Add 2-ml of dichloromethane (methylene chloride) into the centrifuge tube, cap it and shake it vigorously for 1 min. Put it in the centrifuge; run for 3-4 min.

5. Remove the clear yellow part (organic part) from the bottom of the tube using a pipet, and place it in a 10-ml Erlenmeyer flask.

6. Repeat steps 4&5 twice (3 times total !!!). Combine the organic parts in the same Erlenmeyer flask.

7. Add Calcium Chloride (CaCl2; drying agent) in portions using your scoopula to the combined organic parts. Shake until it no longer clumps together. Let it dry for about 10 min.

8. Transfer the dried solution to a tarred 25-ml filter flask using a new pipet. Wash the drying agent (CaCl2) twice with 2.0 ml portions of dichlomethane, and transfer them to the filter flask also. Then evaporate it to dryness (see Fig. 7.9, page 146; use sand bath and work in a hood). It takes about 10 min to complete evaporation. The residue is pure caffeine. Determine the weight.

9. Heat the flask on the hot sand for a while (see Fig. 7.15, page 160; use vacuum line instead of pipette bulb), do NOT add ice at this time! 
10. When you see the white smoke coming out, add ice into the centrifuge tube. Keep heating until the white smoke disappears. White crystals will form on the wall of the centrifuge tube or the neck of the filter flask. It will take a while! Be careful using the vacuum; make sure you disconnect the tube connected to your flask before switching the vacuum off!
11. Weight the product on a piece of weighing paper, calculate the % yield.

12. Measure the melting point.
