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Lab 2: Chemical Equilibrium Lab Report
Objectives
To determine the effect of various stresses introduced into a reaction at equilibrium on the equilibrium of a chemical reaction.
Introduction
All chemical reactions at a time reach a state where the forward reaction to form products and the back reaction to form reactant proceed simultaneously (Gray et al., 2017). This state is referred to as the chemical equilibrium. This point of equilibrium is dependent on various factors such as temperature, the concentration of reactant and products, and pressure.
 	The introduction of any of the stresses above may temporarily affect the position of the equilibrium. To reduce these effects of the stress, the equilibrium tends to shift to allow removal of the exceed stress (Kvashnin et al., 2017). This effect was studied in detail by Le Chatelier and put down in a principle that says, “ when a stress is added on a reaction at equilibrium the reaction shifts in such a way to relieve the introduced stress.” 
Considering what Le Chatelier said in this statement, if we introduced more concentration in the side of the reactant, then the shift will favor the production of the products to try and reduce the increased concentration of the reactants (Kvashnin et al., 2017). Similarly, if we increase the temperature in an endothermic reaction, then the reaction shifts to the product side to reduce the introduced temperature.
When the substances involved are gaseous, an increase in pressure will always favor the side with fewer molecules. If the substances are in a solid and liquid state, the pressure does not affect the equilibrium of a reaction.
In the experiment, we will study the effect of concentration, pressure, and temperature on the acid-base indicator, 
HIn(aq)  +  H2O                   In-(aq)    +  H3O+(aq)
(yellow)                                 (blue)

FeSCN2+ complex
Fe3+(aq)   +      SCN-(aq)                       FeSCN2+(aq)
                                                           (deep red)
CoCl42-(aq)- Co(H2O)62+ complexes
CoCl42-(aq)         +   6H2O                          Co(H2O)62+(aq)   +  4Cl-(aq)
(Blue)                                                       (Pink)
Carbonate-Bicarbonate Equilibrium
CO2(g)  + OH-(aq)                                 HCO3-(aq)                       H+(aq)            +   CO32-(aq) 
  
Data and Results
Bromocresol green
	
	Colour change
	[HIn]
	[In-]
	[H3O+]
	Equilibrium

	Adding HCl
	Yellow
	
	
	
	

	Adding NaOH
	Blue
	
	
	
	



FeSCN2+ complex
	
	Colour change
	[Fe3+]
	[SCN-]
	[FeSCN2+]
	Equilibrium

	Adding Fe(NO3)3
	Dark red
	
	
	
	

	Adding NaOH
	Dark brown
	
	
	
	

	Adding Na2HPO4
	White
	
	
	
	



CoCl42-(aq)- Co(H2O)62+ complexes
	
	Colour change
	[CoCl43+]
	[Co(H2O)62+]
	Equilibrium shift
	Change H
(+ or -)
	Kc
(   or   )

	Adding HCl
	Pink
	
	
	
	
	

	Adding H2O
	
	
	
	
	
	

	Hot bath
	
	
	
	
	
	

	Cold bath
	
	
	
	
	
	



Discussion
When HCl was added to the equilibrium of the indicator, there was an increase in the H3O+ ions, and thus, the equilibrium will shift to the side that reduces the H3O+ ions. This is in the reverse direction. Hence the yellow color dominates.
When a base like NaOH is added, the opposite is true, and the equilibrium shifts to the right and forms more of the H3O+ions; thus, the color blue deepens. 
When a little Fe(NO3)3 is added to FeSCN2+, the ions of Fe3+ will replace Fe2+, and thus Fe2+ions are reduced, causing the equilibrium to shift to the right. When  Na+ is added, there is a reduction in the SCN2- ions and more SCN2-. Thus this reaction will shift to the left and forms more SCN2-
Conclusion
Thus we can note that when we added the Na ions, it eases the availability of SCN ions; therefore, the color changes. Similarly, the addition of HCl changed the concentration of Potassium. This shifts the equilibrium to the left.
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