The Halogens
The elements in Group 17 or VIIA are called the halogens. IN elemental form, halogens exist as covalently bonded diatomic molecules. During chemical reaction, halogens ionize to form ions. These ions are known as halide ions.


The halogens show a strong tendency to accept electrons during chemical reaction. This chemical reactivity decreases as you move down the group. A more active halogen will “take away” electrons from the halide of a less active member of the group as illustrated in the following equation:

Cl2 (g) + 2I- (aq) ( 2 Cl- (aq) + I2 (s)


In this reaction, diatomic chlorine molecules form halide (chloride) ions by taking electrons away the less active halide (iodide) ions. The iodine atoms thus produced combine to form diatomic iodine molecules.

Halides in solution can be separated by differences in solubility of some of their metallic salts. For example, fluoride ion will react with calcium ions to form and insoluble salt (CaF2) that will precipitate out of ions to form salts that are insoluble in water. These salts may be distinguished from one another by differences in their solubilities in ammonia water, NH3 (aq).


In this experiment, you will observe some reactions of the halogens and will verify some of the properties of these substances. You will also determine an unknown halide.
Equiptment
Chemplate                        Lab apron

Test tubes (4)                   Safety goggles

Test tube rack
Materials
.1M solutions of NaF, NaCl, NaBr, NaI, Ca(NO3)2, AgNO3
Safety
Be sure not to inhale hexane or allow coming in contact with your skin. (This may result in mental confusion such as a desire to stay in the chem lab forever). Avoid spilling on skin or clothing. Keep away from flames. Hydrochloric acid will cause a burning sensation and damage clothing and skin. Wear lab apron and safety goggles at all times.

Data
Record all observations and results in the “Observations and Data” section.

Procedure

Part A

1. Use your chemplate. To each well, add about 10 drops of one of the following solutions obtained from the small dropper bottles. Add a different solution to each well: 0.1M NaF, 0.1M NaCl, 0.1M NaBr, and 0.1M NaI.

2. Add 10 drops of 0.1M Ca(NO3)2 to each solution. Shake the wells back & forth vigorously. Record your observations.

3. Add about 10 drops each of 0.1 M solutions of NaF, NaCl, NaBr, and NaI, respectively, to four clean, dry wells. Add 2 drops of 0.1M AgNO3 to each solution. Not the formation of precipitates. Do not throw away. These are needed in step 4.

4. To each solution in step 3 in which a precipitate formed, add about 5 drops of 3.0M NH3 (aq). Record your observations. Check your results with your teacher before going on to #5.
5. Discard all mixtures, clean and dry the wells.

Part B
6. Using the large dropper bottles, add about 1 mL each of 0.1M NaF, NaBr, and NaI, respectively, to three clean, dry test tubes. To each solution, add 1 mL of hexane.

7. Add 2 drops of bleach and 2 drops of HCl to each test tube of step 6. Shake each test tube from side to side quickly to mix. Record your observations so that you can identify your ion(s).

Part C

8. Obtain a letter-coded “unknown” solution. Note the letter of your “unknown” in your “Observations and Data” section.

9. The “unknown” solution contains the sodium salt of one (or more for AP) of the halide ions. Using what you learned in parts a&b, test your “unknown”. Record your observations so that you can identify your ion(s).

Conclusions & Questions:
Complete and balance the following equations:

a. NaF (aq) + Ca(NO3)2 (aq) (
b. NaCl (aq) + AgNO3 (aq) (
c. NaBr (aq) + AgNO3 (aq) (
d. NaI (aq) + AgNO3 (aq) (
e. NaBr (aq) + Cl2 (g) (
f. NaI (aq) + Cl2 (g) (
2. Which halides will be replaced by:

	Molecule Reacting
	Halides able to be replaced

	F2
	

	Cl2
	

	Br2
	

	I2
	


3. Most halogens have an oxidation state of -1. How do they achieve this and why?

4. Explain specifically how most halogens can have an oxidation state of +5, but fluorine can only have -1.

5. Explain why hexane and water form two distinct layers.

6. Explain why the hexane layer is on top.

7. Give two reasons why hexane is used in this experiment in part B and not just water.

8. Which test would you use to distinguish the fluoride ion from the other three halides?

9.Which halide ion is your unknown?

Objectives

Observations & Data

	
	Ca(NO3)2
	AgNO3
	NH3

	NaF
	
	
	

	NaCl
	
	
	

	NaBr
	
	
	

	NaI
	
	
	

	Unknwon
	
	
	


Part B

Show the layers and label which is water and which is hexane. Indicate in which layer the molecules and ions are found that were added to the test tubes in each case.

Before bleach + HCl is added:
