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1. [bookmark: _GoBack]Extraction is a technique to separate components from a mixture (a). You’re already familiar with extraction (b). Any time you steep tea (c)(d), you’re extracting water-soluble compounds, like caffeine and flavors, from the tea leaves (e) into your hot water (f). This is an example of a solid-liquid extraction (g).

2. Liquid-liquid extraction is another type of extraction (a) where the mixture is dissolved (b) in two immiscible liquid phases (c) (d). The solvents must be immiscible, meaning they do not mix and are separate phases (e). 

3. Liquid-liquid extractions are performed in a separatory funnel (a)(b) so that more dense solvent will settle to the bottom, and the less dense solvent will sit on top (c). 

4. Then (a), each solute compound will transfer to the phase in which it is most soluble. Therefore, it is important to choose solvents with different polarities (b). 

5. In general, nonpolar solutes will partition into the organic phase (a), and polar solutes will partition into the aqueous phase (b). The partition coefficient, K, is the ratio of solute concentration in the organic layer to that in the aqueous layer (c).

6. Once the solutes have separated (a), the two different phases are collected (b). Keep in mind that it is likely that there will be residue of each component in both phases (c) (d).

7. An acid-base extraction is a special type of liquid-liquid extraction that separates acidic and basic compounds based on the solubility differences of the compound and its conjugate (a).

8. Remember that an acid is a molecule (a) that donates a proton to another molecule (b), and a base is a molecule (c) that accepts a proton (d). A base can be added (e) to a mixture (f) to remove a proton (g) from an acidic compound (h) and make it ionic (i). The other compounds in the mixture remain neutral (j).

9. Conversely (a), adding an acid would transfer a proton (b) to a basic compound (b). In both instances, the ionic compound will transfer to the aqueous phase, and the neutral compounds will partition to the organic phase (c) (d). 

10. In this lab, you will separate a mixture of cellulose, benzoic acid and caffeine (1). First, you will perform a liquid-liquid extraction (2) to isolate cellulose (3). Then, to separate benzoic acid and caffeine, you will add sodium hydroxide (4) and complete an acid-base extraction (5)(6).

14.1 Re-use shot 3.4.3 (a “finished product” shot of the container of mystery mixture, with the label facing the camera). 
14.2 Re-use shot 4.12.2 (close-up shot of cellulose suspended in the solvent, with caffeine and benzoic acid dissolved).
14.3 Re-use shot 4.17.1 (talent removes filter paper from glass funnel and lays it on watch glass labeled “cellulose.”)
14.4 Re-use shot 5.18.3 (talent pours NaOH into separatory funnel through a glass funnel)
14.5 Re-use shot 5.17.1 (talent drains the aqueous layer from the separatory funnel into a beaker labeled “aqueous.”)
14.6 Re-use shot 5.15.1 (talent drains organic layer into a beaker labeled “organic.”

 Learning Objectives: 
In this section, we list 5 important questions (eg, What is transformation?) that the students should be able to answer at the end of each lab. Complete this after the finalization of the script and storyboard. Do NOT worry about filling in this box in your first version. 



Take-Homes: 
In this section, we list 5 important take-home messages from the lab. Usually, these are answers to the 5 questions in learning objectives. Complete this after the finalization of the script and storyboard. Do NOT worry about filling in this box in your first version. 








