			CONCEPTS

Lab Manual: Chem102
Lab: Identifying Alcohols
Scriptwriter Name: Amy Manocchi

1. Alcohols are a class of organic molecule possessing a hydroxyl functional group that is connected to a carbon, which is in turn connected to other carbons. Methanol and ethanol are two of the most well-known alcohols. 

2. Both of these are aliphatic alcohols, meaning that the hydroxyl group is connected to a carbon that does not have a double bond. There are three types of aliphatic alcohols.  The first is primary alcohols, where the hydroxyl group is connected to only one alkyl group, which is generically known as an R group. 

3. For secondary alcohols, the hydroxyl group is connected to a carbon that has two R groups. Finally, with tertiary alcohols, the hydroxyl group is connected to a carbon that has three R groups. 

4. [bookmark: _GoBack]Another common alcohol is phenol, where the hydroxyl group is connected to the carbon of the benzene ring.  This type of alcohol is called an aromatic alcohol. 

5. It is important to be able to distinguish these types of alcohols in the laboratory. To do this, we can use a series of qualitative tests based on a visible change of the functional group upon reaction with a particular chemical.  

6. The first test is the Jones’ Reaction, which is used to distinguish between different aliphatic alcohols.  The Jones’ reagent, a mix of sulfuric acid and chromium trioxide, is a strong oxidizing agent. It reacts with a primary alcohol to change it to a carboxylic acid and it reacts with a secondary alcohol to change it to a ketone. 

7. The addition of the Jones’ reagent to primary and secondary alcohols causes a color change from orange to a dark green precipitate. Tertiary alcohols are resistant to oxidation and do not react with the Jones’ reagent.

8. The next test is the Lucas’s test.  Here, we examine the reaction of aliphatic alcohols with Lucas’s reagent, which is hydrochloric acid and zinc chloride. Secondary and tertiary alcohols undergo an SN1 nucleophilic substitution, which occurs in two steps. First, the hydroxyl group of the alcohol is protonated by the hydrogen from the hydrochloric acid. This is the rate limiting step. 

9. Then, the chlorine ion from the zinc chloride molecule attacks the carbocation, forming an alkyl chloride, which is insoluble in water and appears cloudy. Tertiary alcohols are more reactive than secondary and primary alcohols, and react immediately with Lucas’s reagent to form an oily layer at room temperature. 


10. Secondary alcohols react much more slowly, forming the layers in solution after several minutes. Primary alcohols do not react with Lucas’s reagent at room temperature, and must be heated in order for the solution to turn cloudy. 

11. Finally, the ferric chloride test is used to test for the presence of phenols. Ferric chloride forms an orange-brown complex when dissolved in water.  But when it is added to a phenol, a purple iron-three-phenol complex will form. When ferric chloride is added to aliphatic alcohols, this effect is not seen. 

12. In this lab, you will identify several different alcohols [1] using the ferric chloride test, [2] Lucas’s test and [3] and Jones’ test. [4]
1.12.1. Reuse shot: 4.10.2 (Four labeled test tubes containing alcohol, talent adds unknown alcohol into the fifth tube)
1.12.2. Reuse shot: 4.11.1 (Talent adds drops of FeCl3 to each tube)
1.12.3. Reuse shot: 6.9.1 (Talent adds unknown to the Lucas’s reagent)
1.12.4. Reuse shot: 5.8.2 (Close up of green unknown mixture with other alcohols)
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. 
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