LeChatlier's Principle

This animation illustrates LeChatlier's Principle.  You can choose change in concentration, change in pressure, or change in temperature to see how these factors affect a system at equilibrium.

1)
Change in concentration


For this animation, the reaction shown is:

FeSCN2+ (aq)             Fe3+ (aq)  +  SCN( (aq)


This animation will show the color of the solution, and zoom in to show the equilibrium on a molecular level.  Initially, the solution is red in color due to FeSCN2+.  On a molecular level, all three species are shown in solution.  You can choose to add NaSCN or to remove Fe3+.  If you add NaSCN, the system will shift to the left to reestablish equilibrium, producing more FeSCN2+.  The red color of the solution deepens.  If you choose to remove Fe3+ by adding oxalic acid (H2C2O4), the system shifts to the right to reestablish equilibrium.  The concentration of FeSCN2+ decreases and the yellow species Fe(C2O4)33( is formed.  Consequently, the solution changes color from red to yellow.

2)
Change in pressure


For this animation, the reaction shown is:

I2 (g)             2 I (g)


This animation will show the color of the gas, and zoom in to show the equilibrium on a molecular level.  Because I2 is a purple gas, the equilibrium mixture has a purple color.  On a molecular level, both species are shown.  You can choose to decrease pressure or increase pressure.  If you choose decrease pressure, the system will shift to the right to partially offset this stress by increasing the moles of gas.  As more I atoms are produced (colorless gas), the color of the equilibrium mixture lightens.  On the molecular level, the total number of gas particles increases from 10 to 12.  If you choose increase pressure, the system will shift to the left to partially offset this stress by decreasing the moles of gas.  As more I2 molecules are produced (purple gas), the color of the equilibrium mixture darkens.  On the molecular level, the total number of gas particles decreases from 10 to 8.

3)
Change in temperature


For this animation, the reaction shown is:

N2O4 (g)             2 NO2 (g)


This reaction is endothermic.  This animation will show the color of the gas, and zoom in to show the equilibrium on a molecular level.  Because NO2 is a brown gas, the equilibrium mixture has a brown color.  On a molecular level, both species are shown.  You can choose to increase temperature or decrease temperature.  If you choose increase temperature, the system can partially remove the added heat by shifting to the right, producing more NO2 and decreasing N2O4.  As more NO2 is produced, the color of the equilibrium mixture darkens.  On the molecular level, the number of NO2 molecules increases from 6 to 10, and the number of N2O4 molecules decreases from 4 to 2. If you choose decrease temperature, the system can partially replace some of the heat that was removed by shifting to the left, producing more N2O4 and decreasing NO2.  As more N2O4 is produced (colorless gas), the color of the equilibrium mixture becomes lighter.  On the molecular level, the number of NO2 molecules decreases from 6 to 2, and the number of N2O4 molecules increases from 4 to 6.

