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Table 1.  Observations and Discussion
	[Cu(H2O)4]2+ (aq)  +  4 NH3 (aq)  (  [Cu(NH3)4]2+ (aq)  +  4 H2O (l)

- CuSO4 was light blue before anything was added to it. After on drop of clear NH3 was added, the solution turned dark blue and had a very pungent aroma. This shifted the equilibrium towards the products. After we added 14 drops of clear HCL, we finally saw a change. This changed the colour back to a light blue. This addition of a strong acid (HCl) neutralized the effect of the weak base (NH3) pushing the equilibrium back to the reactants and returning it back to its original colour. When we repeated steps 2 and 3, we saw the exact same thing happen except we required more HCl to neutralize the effect of the ammonia. 


	2AgNO3 (aq)  + Na2CO3 (aq)  (  Ag2CO3 (s)  +  2 NaNO3 (aq)

- 10 drops of clear NaCO3 was added to a test tube. Then we added 10 drops of clear AgNO3 to the test tube. This addition turned the solution a dark brown colour that had no odour. This addition of AgNO3 pushed the equilibrium towards the products as AgNO3 is basic.


	2 H+ (aq)  +  CO32- (aq)  (  H2CO3 (aq)  (  H2O (l)  +  CO2 (g)

- After one drop of clear HNO3 was added to the solution, it turned the brown colour solution back to clear. The addition of a strong acid (HNO3) neutralized the effect of the base (AgNO3) turning the brown colour clear. No odours were present.


	Ag+ (aq)  +  Cl- (aq)  (  AgCl (s)

- After one drop of clear 0.1 mol/L HCl is added to the clear solution in the test tube, it turns the solution a milky white colour. Since a neutralization has already occurred in the solution, the addition of acidic HCl lowers the pH of the solution, causing it to change colours and react.  The reaction shifts to the products side because of the increase in chlorine on the reactants side. No odours were present. 

	Ag+ (aq) + 2NH3 (aq)  (  [Ag(NH3)2]+ (aq)

- One drop of clear NH3 was added to the milky white soloution. After it was added, the milky white colour started to turn clear but the formation of a white precipitate formed. After a while the precipitate dissapered ans the solution returned back to a clear colour. This happened because the addition of a weak base (NH3) to a solution with a low pH caused by the addition of HCl, caused a neutralization in the solution and reverted the changes from the HCl giving the solution a neutral pH. The reaction shift to the products side because of an increase of NH3 on the reactants side.


	H+ (aq)  +  NH3 (aq)  (  NH4+ (aq)

- Redoing steps 7 and then 9: When we added 2 drops of clear HNO3 to the solution, it turned the solution back to a milky white colour with a slight yellow tinge to it and fumes in the bottom of the test tube formed. This occurred because the addition of a strong acid (HN03) lowered the pH of the solution, causing the solution to react and change colour. Then, we added one drop of clear NH3 to the milky white solution, which turned the solution back to clear, but the fumes did not dissipate. This occurred because the addition of a weak base (NH3) to a solution that has a low pH caused by the addition of HN03 neutralized the solution giving it a neutral pH, returning it back to its original, clear colour.


	Ag+ (aq)  +  I- (aq)  ( AgI (s)

 - we added on drop of KI to the clear solution. This turned the solution a yellowish white colour with no odour. This occurs because the reaction shifts to the products  side because of the addition and increase in Iodinoe on the reactants side


	2Ag+ (aq)  +  S2- (aq)  ( Ag2S (s)

After we added 1 drop of 0.1 mol/L of. This occurs because the reaction shifts to the products side because of an increase in Sulfur on the reactants side.


	CH3COOH (aq)  +  H2O (l)  (  H3O+ (aq)  +  CH3COO- (aq)

· 10 drops of CH ---- pH of 3

· 10 drops of 0.1mol/L NaCH-----makes the solution a lighter red colur

· pH of buffer system---5

· pH of H20----6
· pH of H20 + buffer system --- 5 (red)

· pH of buffer system + 5 drops 0.1mol/L NaOH --- 5 (red)

· pH of H2O + 5 drops 0.1mol/L HCl---4 (clear)

· pH of buffer system + 5 drops of 0.1 mol/L NaOH – 4 (orange)

· pH of H2O + 5 drops of 0.1mol/L NaOh – 10 (blue)

· CH3COOH is clear substance before anything is added to it. After we add to red universal indicator, the solution turns a light red colour. This corresponds to an acidic substance. This happens at a pH of 4. The pH indicator also changes colour when dipped in the solution to indicate whether the solution is acidic or basic. The pH’s indicated by the universal indicator shows the HCl is very acic. This was also confirmed by the pH paper. After salt was added to the solution, it turned more basic. This was confirmed by the pH paper with a pH of 10. Additionally, the solution turns a dark blue due to the universal indicator. We determined that the pH determined by the indicator corresponded with the pH’s that were found using the paper. In distilled water, the universal indicator is orange. This corresponds to a neutral pH of 6. The addition of the acid to the water causes the pH to be slightly more acidic with a pH of 4. The addition of the acid to the buffer system cause the pH to remain the same. The pH measured using the universal indicator matched the one measured with the pH paper. The addition of pH to the water makes it basic because water in neutral pH, adding it to a buffer makes it more acidic. Using the indicator to measure the pH makes it more accurate compared to measuring it with pH paper. 


	4Cl- (aq)  +  [Co(H2O)6]2+ (aq)  (  [CoCl4]2- (aq)  +  6 H2O (l)

· CoCl2 had a light red colour with no odour at room temperature. We then added 2 drop of 12 mol/L HCl and it turned a light purple colour and fumes were present. This is due to increasing chloride ion which alters the colour of the solution. Then we added 20 drops of distilled water and it turned the solution a light purple/pink colour. This addition of water alters the balance by moving the additional chloride ions and shift the equilibrium to the left. This causes the solution to turn to a light pink.

· Before we cooked the CoCl, it had a dark red colour. However, after we brought up its temperature, the red colour darkened. When it returns to room temperature, it returns to a lighter shade of red.   


	4 Br - (aq)  +  [Cu(H2O)4]2+ (aq)  (  [CuBr4]2- (aq)  +  4 H2O (l)

- CuBr2 was a shiny, flaky like salt compound. Once we added 5 drops of distilled water to it, it gave the water a rusted colour along with itself. After that, we added 10 additional drops of water causing the water to turn a blue colour while the metal remained a brown colour. This occurred because the CuBr2 is a water soluable compound. We then added a final 20 drops to the well plate and all the CuBr2 had dissolved and the water had a light blue colour. KBr is a white crystal that looked like sugar. After 20 drops of H20, there was no visible change.  This insists that the white appearance of KBr is from pigmentation. When we brought up the solution to a higher heat, it turned into a brownish red colour with a white precipitate forming along the sides of the tube. After it cooled down, it turned a dark green colour



Additional Discussion:

Throughout this lab experiment, a few sources of error could have caused slightly inaccurate results. In this specific experiment, the most common source of inaccuracy was human error. It is important to consider when carrying out an experiment that the quantities will never be exact. When asked to add a specific amount of a substance used in the procedure, it is likely that the transfer was not one hundred percent precise. Also, measuring devices may have been inaccurate. It was observed that different concentrations of the same substance have different effects on the equilibrium of a system and the system in general. The main visual indicators that a reaction had taken place were the colour changes, formations of precipitates, odours, and the release of heat/gas.

Conclusion: 


In conclusion, many equilibrium experiments were performed in order to see the effects of temperature, acids, bases, common-ion effect and multiple equilibria on buffer systems. Depending on whether the addition to the solution was on the reactant or product side, the equilibrium would shift in the opposite direction in order to balance out the reaction. Temperature is the only factor that directly affects the constant and therefore affects concentration and pressures.
