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

· CuSO4 is a transparent blue liquid. 
· NH3 is a clear liquid.
·  When 1 drop is added to CuSO4, the solution turns indigo. 
· When NH3 is added, a single displacement reaction occurs creating H2O and [Cu(NH3)4]2+. 
· 20 drops of 1 mol/L clear HCl is added to the solution and It turned a cloudy, light blue colour.
· Adding 2 drops of NH3 makes the solution indigo again. 
· Added 20 drops of HCl. The solution started off as a clear blue but changed to a light blue as the reaction continued over time.

Equilibrium in a reaction is reached when the rates of forward and reverse reactions are equal. The concentrations of the reactants and products will not change.  
There are many factors that affect equilibrium a few of them include concentration, pressure and temperature. 
The equation above shows CuSO4  getting dissociated in water. The addition of NH3 creates [Cu(NH3)4]2+ and H2O.  [Cu(NH3)4]2+  is  the substance with the indigo colour. When HCl is added, the acid in the solution dissociates in water, creating H+ and Cl-.  H+ will react with [Cu(NH3)4]2+  to create NH3. The addition of HCl to the solution created an increase in the product, shifting the colour back to a light blue.  

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

· Na2CO3 is a clear solution.
· AgNO3 is a clear solution. 
· When AgNO3 is added to Na2CO3, the solution turns a cloudy off-white colour
· When 5 drops of clear HNO3 was added, the solution turned clear
This equation is a double displacement reaction. The two products in this equation produce the cloudy white colour. Ag2CO3 is a precipitate, which is what causes the opacity of the solution. 
Since the solution turns clear when HNO3 is added, this means that HNO3 reacted with the products of the solution, causing a reverse reaction.  More reactants are created and they are clear coloured.  

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

After 10 drops of clear 0.1 mol/L HCL, the solution turned cloudy again
HCl dissociates in water in to H+ and Cl-. The H+ reacts in this equation with CO32- 
-Bubbles were observed, carbon dioxide was formed.




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

The Cl- from HCl will reacts with Ag+ to create a precipitate. This creates the cloudy solution. 
[bookmark: _GoBack]Silver choride precipitates, as a white cloudy precipitate in solution.


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

When NH3 is added it re-desolved the silver chloride and made the solution clear. 
A. 19 drops of HNO3 are added. Turned solution cloudy
B. 7 drops of NH3 were added, making the solution clear again.

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


Addition of more HCl will cause the formation of AgCl. If you add more NH3
will reform the silver ammonia complex.

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

4 drops of KI were added. The solution turned a cloudy yellowish green silver iodide
The cloudy colour is created by the precipitate.  Which is the silver iodide.

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

12.3 drops of Na2S turned the solution a cloudy brown to later with the addition of more sodium sulfide the solution turned black. The cloudy colour is created by the precipitate Silver Sulfide.

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

· CH3COOH is a clear solution
· The universal indicator turned the solutions red
· The pH of both solutions was 3.
·  10 drops of NaCH3COO were added to both wells. They both turned slightly more orange than before the addition of NaCH3COO. Their pH was 4. 
·  20 drops of water were added to two other wells. With the addition of the indicator, the solution turned red with a pH of 6.
· 5 drops of 0.1 mol/L HCl was added to one of the wells containing the buffer and one containing the water. The buffer solution had a pH of 4 while the water solution had a pH of 2. 
· 5 drops of NaOH was added to the 2 other wells. The buffer solution turned a lighter orange and had a pH of 5. The water solution turned purple and had a pH of 12. 

When HCl (strong acid) is added to water, HCl will dissociate H+ and Cl- , decreasing the pH. Same thing will occur when NaOH(strong base) is added to water it will increase the ph. 
When HCl is added to the buffer solution of acetic acid and sodium acetate, the H+ will react with the acetate ion in the solution, creating acetic acid and water. 
This will create more of the weaker acid, which results in a lower change in pH. With the addition of NaOH to the buffer solution, the OH- will react with acetic acid to create more of the acetate ion (the conjugate base) and water. This will also result in a increase slightly the pH. 

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


· 5 drops of 0.1 mol/L magenta CoCl2 was added to a well.
· 8 drops of concentrated HCl were added which turned the solution purple right away, and then blue. 
· 4 drops of water were added to the solution to turn it pink. 

CoCl2 and HCl dissociates in water. There is more Cl- than needed for the equilibrium, so the reaction moves to the right to absorb the excess Cl-. 
The reaction goes from pink to blue. The purple colour that takes place in between is a result from the combination of the pink and blue colours together as the reaction moves along. 
Water is one of the products as we see in the reaction above. When water is added in step 29, there is an excess of water in the products, and the reaction proceeds to the left to reach equilibrium. 
This results in the creation of more products. This also means that the blue product colour will turn pink again. If we were to add more water, it would have turned more pink.


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

·  CuBr2 is a shiny grey metal. 
·  5 drops of water were added. The solution turned black. Not all of the CuBr2 was dissolved. When 10 more drops of water were added, the solution turned a dark brown colour copper bromide complex. After that, approximately 2mL more of water was added. The solution turned bright green.

When H20 is added to the solution, there is an excess of products. Therefore the equilibrium will proceed to the left to absorb the extra H2O. Further addition of water forms a hydrated copper complex having a light blue colour.

·  10 drops of water were added to a well containing KBr to dissolve the crystals. The solution was clear. Showing that bromide has no colour.
·  O.5 mL of the solution in step 25 was placed in a test tube containing KBr crystals. It turned a yellow green. 
· The solution from step 27 was put in a boiling water bath. The solution turned brown-green. When the solution cooled down, it turned green again. Adding water formed the blue colour. 
· CoCl2 was added to an empty test tube and heated. The red-pink solution turned a red-purple colour. Turned Cherry red when heated.

Conclusion
The purpose of this experiment was to see how equilibrium gets affected by the change in temperature, the use of the buffer, and how equilibrium shifts and multiple equilibri work. As a conclusion it was found that the reactions will always absorb the extra products or the reactants to maintain equilibrium. 
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