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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)

To begin this experiment, we mixed 1mL of 0.1 M CuSO4 which was a light blue liquid/solution, with NH3 which was colourless. After mixing, the solution turned into a neon dark purple, and smelled like a strong Windex. This reaction had a weak base, and was single displacement, affecting the appearance due to a change in products. After 25 drops of HCL the solution appeared green, then after mixing it changed to a light clear turquoise. A white precipitate was formed since the substances were insoluble. 

REPEAT: After repeating the steps, the addition of NH3 caused the solution to turn back to a dark purple. The addition of HCl caused the solution to return to a turquoise colour. 
NH3 is a weak base causing equilibrium expression strongly favours the left side of the equation. Reasoning for why the addition of NH3 caused it to return to dark purple again.




	
2AgNO3 (aq)  +  Na2CO3 (aq)    Ag2CO3 (s)  +  2 NaNO3 (aq)
0.5 mL of 0.1 M Na2CO3 which is a clear water looking substance, was mixed with 0.5 mL of 0.1 M AgNO3 to form a sandy brown solution. A white precipitate was formed by the Ag and CO2. The precipitate will mix when the reaction is reversing but will not return the colour back to clear. The reaction is double displacement.


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

When adding 6 M of HNO3 to the test tube the colour returned back to being a clear colour, and a gas formed at the top of the solution. When the CO3 and the HNO3 reacted, CO2 was created and let off a gas. This reaction is a combustion reaction, causing the test tube to feel warm since that type of reaction releases heat.




	
Ag+ (aq)  +  Cl- (aq)    AgCl (s)
When adding 0.1 M of HCl, two layers appeared before the test tube was swirled to cause a mixture. The reaction between Ag and Cl caused a precipitate to form, when the precipitate and the solution was mixed, a white cloudy substance was formed.










	
Ag+ (aq) +  2NH3 (aq)    [Ag(NH3)2]+ (aq)
The NH3 was added to the solution, a ball of cloud was formed on the bottom of the test tube and clear on the top half, after mixing the solution became clear completely. This is a synthesis reaction.











	
H+ (aq)  +  NH3 (aq)    NH4+ (aq)
Re-adding 12 drops of NH3 to the solution turned it into a clear water like solution, and generated small amount of warmth. Condensation/fog/smoke began to fill up the remainder of the rest tube. The reaction of H and NH3 caused this. Also, the products are favoured in this reaction. This is a synthesis reaction due to the weak acid base conjugates.




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

When the KI was added to the solution a precipitate was again formed from the synthesis reaction. The precipitate formed on top appearing to look cloudy, and the bottom half looked greenish grey. Once they were mixed the solution appeared to be cloudy and grey.



	
2Ag+ (aq)  +  S2- (aq)   Ag2S (s)
the addition of Na2S caused the solution to appear grey/brown and had a strong pungent smell.




	
CH3COOH (aq)  +  H2O (l)    H3O+ (aq)  +  CH3COO- (aq)
When adding 10 drops of 0.1 M CH3COOH (clear in appearance), and 3 drops of universal indicator, the acid in the two wells appeared to be red. After using pH paper to measure the pH, it was orange in colour which represented a pH level of 4.
The measure of pH for water was 6. Then, adding 10 drops of 0.1 M NaCH3COO to each of the 2 wells, the wells appeared to be more orange in colour and had a fruity smell. When measured with pH paper, it still appeared orange and looked to have a pH level of 4 still. The pH of water was measured to be pH 6. When the 5 drops of HCl were added the pH was 5, and had a pink/red tint.

When NaOH was added to each well with water and the buffer, the well with the buffer turned yellow, and the well with the water turned dark purple.









	
4Cl- (aq)  +  [Co(H2O)6]2+ (aq)    [CoCl4]2- (aq)  +  6 H2O (l)
CoCl2 is a bright pink coloured solution. When 12 M HCL was added to the solution it started off as a bright blue, then turned dark blue/purple. 20 drops of H2O were then added, causing the solution to turn into a bright pink, and gave an odour of nail polish remover. This is an example of the common ion effect.




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

CuBr2 was a sparkly/starry black powder. Once 5 drops of water were added to the CuBr2 the solution turned into a black liquid. Then after another 10 drops, the solid dissolved and the solution appeared to be light green. Total drops: 15.

KBr was a fine white powder. When water was added to this “well” the solution appeared to be clear. When 0.5 mL of this solution was added to the solution with CuBr2 it returned to a green solution. When added to the hot water bath it appeared to be dark greenish/brown. This is due to the increase of concentration of CuBr4. This reaction is endothermic: heat was added. Finally, the CoCl2 started clear then appeared to be dark magenta with blue spots on the side of the test tube. 












Calculations:


Buffer Solution pH











45
= 4.7








Acid and Water





























Acid and Buffer Solution





















	
	CH3COO-
	HCL (H+)
	CH3COOH
	CL-

	I
	0.04 mol/L
	0.02 mol/L
	0.04 mol/L
	

	C
	-0.02 mol/L
	-0.02 mol/L
	0.02 mol/L
	

	E
	0.02 mol/L
	0 mol/L
	0.06 mol/L
	


















Base and Water



















































Base and Buffer Solution 

	
	CH3COOH
	NaOH
	CH3COO-
	Na+

	I
	0.04 mol/L
	0.02 mol/L
	0.04 mol/L
	

	C
	-0.02 mol/L
	-0.02 mol/L
	0.02 mol/L
	

	E
	0.02 mol/L
	0 mol/L
	0.06 mol/l
	



























Additional Discussion (if desired….otherwise, discussion can be combined with the observations in the table):

Conclusion:

To conclude, when the concentrations in a reaction change, the reaction will favor the products or the reactants to reduce stress caused by concentration. Decreasing pH value can be caused by the common Ion effect or buffer solutions, which in fact also effect equilibrium. Changes in concentration and temperature also impact equilibrium. Temperature effects the equilibrium by gaining heat or losing heat (endothermic/exothermic), and will either shift the equilibrium to the products side or reactants side.

Sources:

"Le Chatelier's Principle." Le Chatelier's Principle. N.p., n.d. Web. 24 Nov. 2015.

Raw DATA:

Note: The data recorded wasn’t spread out in each box, but all observations are there for each reaction that took place.
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