Extract caffeine from tea leaves
Tea leaves contain a number of alkaloids. One of the most significant examples is the caffeine(咖啡因), which constitutes about 1~5%.  There are also small amount of theophylline (茶鹼) and theobromine(可可豆鹼) . Their structures are shown below:
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There are also tannin(丹寧), pigments, fibres and proteins in tea leaf.
Caffeine is classified as methylxanthine alkaloids(甲基黃嘌呤生物鹼). Pure caffeine is odorless, white coloured and has a flocculent, needle or powder like appearance. It also tastes strongly bitter. Its chemical formula is C8H10N4O2 . Its chemical name is 1,3,7-trimethylxanthine (1,3,7-三甲基黃嘌呤). It has a sublimation temperature of 178°C. 
Relatively pure caffeine is first isolated in 1819 by the German chemist Friedrich Ferdinand Runge.
Caffeine has a strong bitter favour and can stimulate nervous system, cardiac and respiratory system.  It is also diuretic.
Experiment procedure:

1) Put 20g of crushed tea leaves at the bottom of a 150ml round-bottom flask. Add 110ml of 95% alcohol.  Fit a condenser to the flask. Heat and condense the mixture for 30 min. When the colour of the mixture turns dark, replace the condenser with one for distillation. Collect the distillate in an evaporation dish. 
2) Mix 5g of calcium carbonate powder into the distillate. It can absorb water and neutralize the acidity of tannin in the mixture. Stir to form a paste.
3) Dry the mixture on a steam bath to form powder. (Stir and grind any granules formed.) Finally place the evaporating dish on a wire gauze and heat over a small flame to dry the powder completely. 
4) Use a needle to make numerous small pin holes on a filter paper. Place the filter paper over the evaporating dish with the dry powder. Place a small piece of cotton wool into the neck of a funnel. Then place the inverted funnel over the filter paper.  Heat the evaporating dish with an alcohol burner.  Sublimation occurs when brown fumes are observed, showing the caffeine extracted. 
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