Reversible Equilibrium and Le Chatelier's Principle

Teacher Instructions

This lab can also be done as an overhead projector demo in 50 mL beakers, but students will remember more if they do it in pairs at their lab stations.  Goggles must be worn.

The CoCl2solution is prepared by dissolving one medium scoopula-full of the chemical in approximately 300 ml of ethanol.  The exact amounts are not critical.

Materials (for each team):

goggles

spot plate

beral pipette with cobalt chloride solution

beral pipette with concentrated (12 M)  HCl
beral pipette with water

beral pipette with 0.1 M AgNO3 solution (molarity not critical)

3 beral pipettes with violet cobalt solution:


Take some of the blue solution and add a small amount of water until it is violet.  Each group will need 3 samples in bulbs.  Tie off the pipettes and store them.

small beaker of ice water

small beaker of hot water

Observations:

1.  a blue equilibrium state indicates excess reactants.

2.  Adding water changes the solution to pink (more products).

3.  Adding concentrated HCl changes the solution to blue.  H+ is a spectator ion.

4.  Adding AgNO3 produces AgCl, decreasing [Cl-], and the solution turns pink.  The AgNO3 can be about 0.1 M.

5.  Adding HCl turns the solution blue.

6.  Adding water changes it back to pink.

7.  The cold bulb turns pink, the hot one blue, indicating that the reaction is exothermic as written.

8.  When the bulbs are reversed, the cold bulb turns pink and the hot bulb turns blue.

Answers:

Effects of concentration:

1.
reactants; blue

2.
more water moves equilibrium to the right; yes-because there are no visible changes.

3.
the H+ ions are spectator ions and are not in the equation.


blue.  There are more products and the reaction shifts to the left.

4.
turns pink; yes-because there are no visible changes.

Effects of temperature:

1.
violet






Chart: (reading across)


2.
lighter; darker





1.   -, +, +


3.
exothermic because heat stress favors the reactants.
2.   +, -, -, 



4.
by shifting to the left (reactant) side


3.   -, +, -



5.
yes-because there are no visible changes.


4.    +, -, -





6.
colors reverse





5.   -, +, +



K    =    [ [Co(H2O)6]2+]   [Cl  -]4


      [CoCl42-]


questions at bottom:

no change; no change; decreases; CoCl2 absorbs H2O and turns pink (shifts to the right)

All chemicals can go down the drain with water.

