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HONR 210 - Medicine: E Meets W

Lab 7:  Solubility - Hypothesis Building

Introduction

In this lab, you will investigate the solubility properties of nine different substances (solutes) in two liquids (solvents), water and in hexane.  From a series of observations, you will try to construct a hypothesis concerning the properties of solute and solvent that determines solubility.  In effect, you will be generating a scientific law.  Why are solubility properties so important, you might ask?  As you will see in the next lab, if you are trying to extract a new potential drug from a natural source like willow bark, you’ll find that some substances which have biological properties are preferentially soluble in organic solvents instead of water.  Yet drugs must be reasonably soluble since we are basically aqueous critters.  
Procedure
You will use two different solvents, whose structures are shown in Table 1 below.  

TABLE 1:  SOLVENTS

	SOLVENT
	FORMULA
	STRUCTURAL REPRESENTATION

	water 
	H2O
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	hexane
	C6H14
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In each hood you will find 9 pairs of numbered test tubes.  Tubes labeled 1 contain small amounts of iodine, one of the solutes.  The others tubes are empty.  You will add small amounts of a given solute to one pair of tubes.  Using an eyedropper in each of the solutes, place about 0.2 ml (3-4 drops) of solutes 2-9 into their own labeled pairs of tubes. Next  place about 1 ml of water in one tube of each pair containing each solute.  Mix thoroughly as described in class.  Note if the solute dissolves in the water.  Fill in Table 2 below.  Indicate whether the solute is a solid or liquid, and use the following symbols as an indicator of solubility:  (s) for soluble, (i) for insoluble, and (ss) for slightly soluble.  
Repeat the experiment by adding about 1 ml of hexane to the other tube in each pair.  Then, working with your hood partner, devise a hypothesis which will allow you to predict the solubility properties of solutes in solvents.  After you have devised your hypothesis, predict the solubility of the solutes shown on Table 3.

Hypothesis:  

TABLE 2:  EXPERIMENTAL SOLUBILITY BEHAVIOR

	SOLUTE
	FORMULA
	STRUCTURAL REPRESENTATION
	FUNCTIONAL GROUIP

(from Computer lab 1)
	STATE

MATTER


	SOLUBILITY

IN

WATER
	SOLUBILITY

IN

HEXANE

	1.  iodine
	I2
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	2.  methanol
	CH3OH
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	3.  ethanol
	CH3CH2OH
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	4.  ethylacetate
	CH3CO2CH2CH3
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	5.  ethylenediamine
	H2NCH2CH2NH2
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	6.  hexane (solvent 2)
	C6H14
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	7.  glucose
	C6H12O6
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	8.  octanol 
	C8H17OH
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	9.  oleic acid 
	C18H35COOH
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Table 3.  Predict the solubility of each of the following solutes in the given solvent, and record your predictions below:

	SUBSTANCE
	STRUCTURE
	WATER
	HEXANE

	vitamin A
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	cholesterol
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vitamin E
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	caffeine
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MATERIAL SAFETY DATA SHEET 

hexane:  no hazard in ordinary laboratory use

iodine:    irritant; 

oleic acid:  acid; corrosive; irritant; avoid contact with skin or eyes; avoid breathing fumes

methanol:  irritant; flammable; avoid contact with skin or eyes; avoid breathing fumes

ethanol:  irritant; flammable; avoid contact with skin or eyes; avoid breathing fumes

ethylacetate: irritant; flammable; avoid contact with skin or eyes; avoid breathing fumes
ethylenediamine:  corrosive; flammable; avoid contact with skin or eyes; avoid breathing fumes

glucose: no hazard in ordinary laboratory use
octanol:  irritant; flammable; avoid contact with skin or eyes

DISPOSAL
Pour contents of all tubes into waste container provided. 

PREP NOTES:
1. In each hood, place rack with 18, 10x75 tubes.  Label two tubes 1, two tubes 2, etc., through 6, for a total of 12 tubes.

2. Place a few crystals of I2 in tubes 2 and stopper.  

3. Place in each lab eye dropper bottle with acetic acid, oleic acid, methanol, and octanol.  Each bottle need only contain 5 ml max.

4. Place in one central hood two Repipet bottles, one containing water and the other containing hexane.  
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