IB Chemistry Internal assessment: Structure and Bonding                                                                                                                     Page 1 of 2

IB CHEMISTRY                                                         Structure, bonding and properties 
Aim

To investigate properties like volatility, solubility and conductivity in different substances, and explain these properties in terms of bonding.

Introduction

Most of the physical and chemical properties of a substance can be related to the type of bonding present in that substance.

Substances that are ionically bonded contain positive and negative ions.  Substances that are covalently bonded contain molecules; if these molecules contain atoms of different sorts, they may be polar (=have polarity) due to the unequal sharing of electrons between the different atoms. The degree of polarity in a molecule, determined by the shape of the molecule and the relative electronegativities of the atoms in it, has a great effect on the properties of the substance.

Requirements and materials

	· safety goggles

· polythene rod and fur for charging

· burette

· 3 x 100 ml beakers

· rack with 6 test tubes

· pair of carbon electrodes

· 100 mA ammeter

· power pack

· leads and crocodile clips  
	· iodine

· calcium chloride

· powdered graphite

· ethanol

· hexane

· distilled water

· silver nitrate solution (about 0.1 mol dm-3)

· ethyl ethanoate




SAFETY

· Eye protection must be worn throughout this practical.  

· Iodine vapour is corrosive and toxic. Use only a very small crystal of iodine and work in a fume cupboard.

· Ethanol, hexane, ethyl ethanoate are highly flammable liquids.  Return residues containing any of these liquids to the residues bottle.  Do not pour them down the sink.

· Calcium chloride is an irritant.
Procedure

Experiment 1:  The effect of a charged rod on liquid jets.

Charge a polythene rod by rubbing it on a piece of fur.  Hold the rod about 1 cm from the jet of water coming from a burette and note what happens.

Repeat the experiment using hexane, then ethanol, instead of water.

Experiment 2: Miscibility of liquids.

Test the miscibility of:
a. water and ethanol

b. water and hexane

c. hexane and ethanol

Experiment 3: solubility of iodine in different liquids.

Keep the solutions from this experiment and from experiments 4 and 5 for use in experiment 7.

Put a small crystal of iodine in a test tube.  
Add 5 ml distilled water, put a stopper in the tube and shake.  Try to decide roughly how soluble iodine is in water.  
Repeat the experiment using ethanol as a solvent instead of water, and finally using hexane as a solvent.

Experiment 4: solubility of graphite in liquids.

Repeat experiment 3, using powdered graphite instead of iodine. 

Experiment 5: solubility of calcium chloride in liquids.
Repeat experiment 3, using calcium chloride instead of iodine.  As the solutions of calcium chloride are colourless, use the following procedure to decide how much has dissolved.

After shaking the crystal with the solvent, decant the liquid the liquid into a test tube, leaving the excess crystal behind.  Add 2 ml of silver nitrate solution to the decanted liquid and shake.  From the amount of silver chloride precipitated, judge the relative solubility of calcium chloride in the three solvents.

Experiment 6:  Volatility of iodine, graphite and calcium chloride.

Heat a crystal of each of the solids in turn in a hard glass test tube and judge their relative volatilities.

Experiment 7: Conductivity.

Collect each of the solutions produced in experiments 3, 4 and 5.  Test the conductivity of each solution by the following procedure.

Connect a pair of carbon electrodes in series with a power pack set at 6V and a 100 mA ammeter.  Dip the electrodes in the solution and note the meter reading in each case.  test the same depth of solution each time. (if the solid showed no sign of dissolving at all, do not bother to perform the test in that particular case). You should also test the conductivity of each of the pure solvents. 

Experiment 8: The colour of iodine in solution.

A. Find the colour of iodine in solution in the following solvents: hexane, ethanol, and ethyl ethanoate. 

B. Add one drop of ethanol to a solution of iodine in hexane.

C. Add one drop of hexane to a solution of iodine in ethanol.

Question

For each experiment write a conclusion and explain your observations in terms of bonding.

