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[bookmark: _GoBack]INTRODUCTION:
Equilibrium
A chemical reaction involves the reaction of reagents to from chemically form products. When writing it, a double arrow is put in between the reactants and products to signify that that the reaction doesn’t really go all the way to completion because most chemical reactions don’t really go all the way to completion. During a chemical reaction, there is moment when the rate of reaction of the products to make reactants is equalled to the rate of reaction of the reactants to make products. This is called dynamic equilibrium. To determine when equilibrium occurs in a reaction, the equilibrium constant k has to be known, which is the concentration of the products/concentration of the reactants which can also be written as: 
K= [C]c[D]d / [A]a [B]b  
This formula can also be applied when finding the acid dissociation constant, Ka or the base dissociation constant, Kb in a solution.
Le Chatelier’s principle
This principle states a system would try to adjust itself to neutralize the effect of a change imposed on it to establish a new equilibrium. For example, if a reaction is endothermic, addition of temperature would make the reaction to favour the right side (i.e. the products) to use up the excess temperature that was added.
Weak/strong acids and bases
A strong acid or base is a specie that would dissociate/ionize completely when put in water. Examples of a strong acid and base include HI and KOH respectively. Meanwhile, a weak acid or base is a specie that does not dissociate/ionize completely when put in water. Examples of a weak acid and base include HCN and NH3 respectively.
pH
A pH is used to specify the amount of hydrogen/hydronium ion a solution contains i.e. its concentration in a solution. It is also used to show the alkalinity or acidity of a solution. The concentrations of hydrogen ion and hydroxide ion in pure water must be both equal to 1.0 x 10-7 mol/L. Although this value could vary at time meaning that the hydrogen ion could have larger concentration than the hydroxide ion and vice versa. However, this concentration value is better expressed on a log scale using a scale called a pH scale which is defined as: pH = - log [H+ (aq)]. Basically, after calculating the pH of a solution, you could determine whether the solution is acidic or basic.
Buffers (focusing on the human body)
In the human body, buffers are very important to keep the pH neutral which is around 7.35-7.45 which makes the body function properly. This buffer system is present in the blood where they work hand in hand with the urinary and respiratory system to regulate the pH in the body. Without these systems, the pH in the body might become too low which could lead to acidosis or become too high which would lead to alkalosis. Both of this conditions aren’t good for you as they can lead to fatal internal damage or even death.
Web: https://www.thoughtco.com/definition-of-ph-in-chemistry-604605, Anne Marie    Helmenstine, www.thoughtco.com.
Web: https://www.chemguide.co.uk/physical/equilibria/lechatelier.html, Jim Clark, www.chemguide.co.uk



OBSERVATIONS AND DISCUSSIONS:
PART 1:
a) A pale/sky blue colour is observed. The copper ion causes this colour.
b) After 2 drops of NH3 makes the colour of the solution to be dark blue. Using the provided chemical reaction, it can be noted that the addition of ammonia favoured the right side of the equation i.e. it favoured the product. This also means that the concentration of the products became higher which shows that more copper ions with ammonia molecules was produced therefore making the blue colour darker. The ions that cause the darker colour is still the copper ion which is interacting with ammonia molecules.
c) The addition of HCl changes the solution back to a pale blue colour. Basically the addition of HCl reverses the reaction because it favours the left side (i.e. the reactants) again which makes the concentration of the reactants to be higher, therefore returning the solution back to its former pale blue colour.
1. In step 4, I was able to see the same changes after repeating steps 2-3 because the equilibrium keeps shifting to the side that minimizes the effect of a change imposed on the chemical reaction.
PART 2:
d) The solution is transparent/colourless. The ions that are caused this are the sodium and carbonate ions
e) The addition of AgNO3produces a silver precipitate. Using the provided chemical reaction, it can be noted that the reactants involved in this reaction are strong species so they dissociate completely and because of this, the equilibrium favours the right side of the reaction (i.e. the products). Also, the precipitate that can be seen is as a result of the formation of Ag2C03 which is insoluble. The silver ion causes the colour of the solution.
f) A transparent colour is produced after the addition of HNO3. Using the provided chemical reaction, this occurs because the hydrogen ion from the HNO3 added, and the Carbonate ion present in the reaction both reacted to form H2CO3.Yes, this change is reversible because since H2CO3 breaks down further to produce carbon dioxide and water through breathing, shallow breathing would lead to an excess in H2CO3 which would in turn favour the left side of the reaction returning the solution back to its silver colour (i.e. reversing it).
g) The addition of HCl delivers some whitish precipitate. Using the provided chemical reaction to explain, the chloride ion from the HCl added, reacts with the silver ion present in the reaction to form AgCl which is originally a white coloured compound, which explains the colour of the precipitate obtained.
h) The addition of NH3 changes the solution to a transparent one due to it reversing the whole reaction. Using the provided chemical reaction, the ammonia added reacts with the silver ion from the AgCl to form [Ag(NH3)2]+ . The silver and ammonium ions are responsible for this colour change.
2. The same changes were observed again after repeating steps 7 and 9.
i) The addition of KI delivered a pale yellow/lemon precipitate. Using the provided chemical reaction, The iodide ion from the KI added, reacts with the silver ion from [Ag(NH3)2]+ to form AgI which is originally a bright yellow compound. This shows why a pale yellow precipitate was gotten.
j) The addition of Na2S made the solution to have a blackish grey colour. Using the provided chemical reaction, The silver ion from AgI reacted with the sulphide ion to from the Na2S added, to form Ag2S which originally has a lead grey to black colour, showing why the solution has a blackish grey colour.
PART 3:
k) The pH at this time is 5.40. No, this is not what I expect the pH of water to be. This tells me the water is acidic because pure water has a pH of around 7. This could be because the water molecules could have mixed up with some of the metal ions from the stir bar(magnet) inside the beaker.
l) The pH that is observed is 8.15. The reaction that caused this is the reaction between sodium hydrogen carbonate and water producing H2CO3 (a weak acid) and NaOH (a strong base) making the solution basic which shows why the pH of the solution is 8.15. The hydroxide ion (OH-) is responsible for the ph.
m) We add the acid to lower the pH of the solution (i.e. create a buffer). Carbon dioxide gas was also created in form of bubbles after the addition.
n) When the acid was added, the pH of the solution went down. It is because the pH was quite high after the NaHCO3 was initially added and adding the acid helped to lower the pH by neutralizing the solution of the hydrogen bicarbonate ion present. The pH became 7.15. This pH is very close to the pH of distilled water and also that of blood. The species present in the solution include the hydronium ion and the hydrogen bicarbonate ion. There seems to be no species more than the other (due to the fact that the pH is 7.15 which makes it quite neutral). Based on the theory, this is what I wanted because there was enough of both acids and bases to create a buffer.
o) The pH went down to 5.68. This simulates a condition called acidosis in the body. I also observed more bubbles formed.                      
            2 H2O (l) + CO2 (g) ⇌ H2CO3 (aq) + H2O (l) ⇌ HCO3- (aq) + H3O+ (aq)
          The addition of more lactic acid produced more hydronium ion which in turn                                              favoured the left side, increasing the carbonic acid, which also makes the equilibrium shift to    the left again, increasing the amount of CO2 produced (which can be observed in the increase of bubbles formed)
p) I observed that the pH became 5.77. Yes, this observation matched the information given to me. This is totally what I expected. The chemical reaction below will be used to explain this.
      2 H2O (l) + CO2 (g) ⇌ H2CO3 (aq) + H2O (l) ⇌ HCO3- (aq) + H3O+ (aq)
    Increasing the stirring in the solution increased the amount of carbon dioxide that escaped the solution. This makes the equilibrium to shift to the left to cover up for the heavy amount of CO2 lost. This in turn also makes the amount of H3O+ decrease thereby raising the pH of the solution.
q) The pH after the addition of sodium bicarbonate increases it to 6.49. the chemical reaction below would be used to explain this:
     2 H2O (l) + CO2 (g) ⇌ H2CO3 (aq) + H2O (l) ⇌ HCO3- (aq) + H3O+ (aq)
    The addition of sodium bicarbonate would lead to an increase in the amount of bicarbonate ions present, which could probably lead to heavy exhalation of carbon dioxide. This makes the equilibrium to shift to the left to replenish the amount of C02 heavily exhaled. This leads to a depletion in the amount of H3O+ present thereby raising the ph.
r) The pH is observed to increase further to 7.50 after the addition of more sodium bicarbonate.
           2 H2O (l) + CO2 (g) ⇌ H2CO3 (aq) + H2O (l) ⇌ HCO3- (aq) + H3O+ (aq)
    The addition of more sodium bicarbonate would lead to an increase in the number of bicarbonate ions present. This causes alkalosis which is due to the exhaling of carbon dioxide being more than normal, therefore leading to a decrease in the amount of H3O+ present (this is due to the fact that the equilibrium shifts to the left to replenish the carbon dioxide lost to heavy exhalation). This leads to a higher rise in the pH again. Clearly, the condition of the body at this point is called alkalosis.
s) The pH is observed to drop to 6.93 and also carbon dioxide can be observed in form of bubbles. The dry ice that was added dissolved in the solution releasing bubbles. The chemical reaction below would be used to explain this:
                       2 H2O (l) + CO2 (g) ⇌ H2CO3 (aq) + H2O (l) ⇌ HCO3- (aq) + H3O+ (aq)
 The addition of the pellet of CO2 limits the rate of exhalation of CO2 by slowing down respiration. This makes the equilibrium shift to the right which increases the amount of H2CO3 available, which in turn also favours the right side again, increasing the amount of H3O+ available thereby lowering the pH of the solution to 6.93.
t) Adding ammonium chloride to the solution reduced the pH to 6.70 and some bubbles were formed. The chemical reaction below would also be used to explain this:
  2 H2O (l) + CO2 (g) ⇌ H2CO3 (aq) + H2O (l) ⇌ HCO3- (aq) + H3O+ (aq)
Adding ammonium chloride which is an acid favours the very end of the right side of the chemical reaction above because it leads to an increase in the amount of hydronium ion(H3O+). This further makes the equilibrium to shift all the way to the other end (left end) to increase the production of carbon dioxide (the bubbles formed).















QUESTIONS TO ANSWERED:
1(a) The ammonium ion is used because it is mildly acidic. This is important to prevent the   pH from lowering too much (which is what the addition of HCl would have caused)
 (b) It is because NH4Cl is safer and less toxic than the other ammonium compounds
2. Anytime an acid was added, the pH got lower and there was an increased production of carbon dioxide in form of bubbles. This is because addition of an acid increases the amount of hydronium ion present which in turns increases the production of carbon dioxide due to the  equilibrium shifting all the way to the left end of the reaction below:
    2 H2O (l) + CO2 (g) ⇌ H2CO3 (aq) + H2O (l) ⇌ HCO3- (aq) + H3O+ (aq)
3) Acidosis occurs when there is an overproduction of acid in the blood which could disable the lungs from eliminating carbon dioxide from the body as fast as it is being produced in the body. This leads to having high levels of carbon dioxide in the body which eventually combines with the hemoglobin to form carboxyhemoglobin in the blood. This compound is a stable compound which results in the loss of ability of the blood to absorb or transport oxygen which could likely increase blood clotting. This could further lead to suffocation and then death.
4) The colour of the solution on the left seems about right because it is diluted with water giving it a bright red colour (note that the colour of blood is generally darkish red). Meanwhile the colour of the blood sample on the right looks really close to black; this is because the HCl added largely reduced the pH of the blood. This could have caused acidosis which makes the amount of carbon dioxide expired in the solution too small, which in turn would have made large amounts of CO2 to remain in the blood and combine with haemoglobin in the blood to form carboxyhemoglobin. This leaves behind a very dark colour as seen in the solution shown.
5) the pH of the flat soda should be lower than that of the fresh soda.
6) As the chicken pants, this would lead to more exhalation of carbon dioxide which would make the equilibrium shift to the left to replenish the carbon dioxide that has been lost therefore leading to a decrease of H3O+ in their blood. This leaves behind so much carbonate ions in their blood which increases their pH and the ability for them to make stronger eggs.
 
CONCLUSION:
The results I obtained showed the establishment the effect of adding and consuming a reagent from on an equilibrium system, showed how multiple equilibria can be observed with the silver ion and how to simulate a metabolic reaction with the preparation of a buffer system.
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