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Title: Acids, Bases, and Buffer Systems
Purpose: The purpose of this lab is to ruse indicators to determine the ph of an unknown solution and to determine the proprieties of a buffer solution.
Materials: See attachment.

Procedure: 

1. Separate each of the 4 solutions into 12 different test tubes.

2. Label each test tube 1-12 and add a different indicator in each of the tubes.

3. Stir test tubes and record their color.
4. Make a solution of the standard week acid HA.
5. Take about half of that solution and titrate it with NaOH.
6. Add the titrated solution to the original solution and measure its PH.

7. Take 25ml of the solution from step 6 and add 5 drops of HCl to it record the PH.
8. Take 25ml of the solution from step 6 and add 5 drops of NaOH to it record the PH.

9. Take 25ml of distilled water and add 5 drops of HCl to it record the PH.

10. Take 25ml of distilled water and add 5 drops of NaOH to it record the PH.

Observations:

When the indicators were added to the test tubes they immediately changed the color inside the test tube. All of the indicators worked except for one which was simply black in all samples.
The solution of HA turned pink quickly, but when that was added into the solution of pure HA it quickly cleared up. After that there were no visible signs of any kind of reaction happening aside from the data collected. When the PH probe was inserted into the samples it quickly adjusted the PH that it read to about what the solution was and then slowly went farther away from 7 for a couple of minutes.
Data: See attachment.

Discussion:

In order to determining the PH of the test solution, the 12 indicators of 3 different PHs must be compared with the test solution. All the indicators of the PH 4 solution show approximately the same PH with one notable exception, Bromphenol Blue. The Bromphenol Blue indicator in the PH 4 solution was black, while the Bromphenol Blue in the test solution was clear. When the color of Bromphenol Blue was compared to the chart 15.8 the PH of the test solution was determined to be ( 3. After referencing Thymol Blue in figure 15.8 it was determined that the golden color that was observed in the test solution represents a PH above 2.9. Therefore the PH of the test solution must be 3.

The weak acid we are given represented by HA is added to water and a small portion of it dissolves in the reaction HA ( H+ + A-. An imprecise portion of this solution is titrated to a PH of 7 with the indicator phenolphthalein. This solution is half neutralized in the stokiometric reaction HA + NaOH ( HOH + Na+ + A+. Then the solution was reintroduced into the original solution producing a solution containing Na+, HA, H+, and a high concentration of A- relative to the [H+] which causes it to become a buffer solution. The PH of the Solution was measured by a PH probe and found to be 5.22.


When 5 drops of HCl were added to a 25ml buffer solution the PH decreased by only 0.04. While the buffered solution’s PH changed almost immeasurably small amount when 5 drops HCl were added to 25ml of water the PH fell by 3.45, vastly more than the previous buffer solution. This is because when the HCl was added to the solution HCl ( H+ + Cl-. This vastly increased the concentration of H+, which increased the quantity of hydrogen ions that would collide with A-. And Thus by applying La Château’s Principal the reaction will shift to the left to compensate almost fully causing a very small change in PH. Another way of looking at it is by picturing the titration curve, as the HCl is added the H+ volunteers to be the acid while the BL base of the week acid volunteers to be the base and absorbs the proton. This of course would represent the flat part of the titration curve with an infinitesimally small slope, and as the slope increasing would represent the dwindling amount of the BL base of the week acid, that could buffer the PH by absorbing H+ ions. When the HCl is added to pure water, there is no buffer to absorb to the H+ ions so they simply hang out around the negative side of the H2O molecule which is commonly called H3O+. Of course the H+ ion not really attached to the water molecule and will bond with practically anything that it hits.

When 5 drops of NaOH were added to a 25ml buffer solution the PH increased by only 0.01. While the buffered solution’s PH changed almost immeasurably small amount when 5 drops NaOH were added to 25ml of water the PH flew up by 4.00, vastly more than the previous buffer solution. This is because when the NaOH was added to the solution NaOH ( Na+ + OH-. This vastly decreased the concentration of H+ because the OH- ions would quickly collide with the H+. This would decrease the quantity of hydrogen ions that would collide with A-. And Thus by applying La Château’s Principal the reaction will shift to the right to compensate almost fully causing a very small change in PH. Another way of looking at it is by picturing the titration curve, as the NaOH is added the H+ volunteers to be the acid while the OH- volunteers to be the base and absorbs the proton. This of course would represent the flat part of the titration curve with an infinitesimally small slope, and as the slope increasing would represent the dwindling amount of the H+ Produced by the constantly changing equilibrium of HA. Thus by disassociating the HA in the solution buffered the PH by releasing H+ ions, as the equilibrium changed. When the NaOH is added to pure water, there is no buffer to absorb to the OH- ions so they simply hang out around the positive side of the H2O molecule. Of course the OH- ion is not really attached to the water molecule and will bond with any H+ that it hits.

The reason why we made the half Na+, A- and half HA solution is because the larger presence of the A- ion created the buffer capacity to absorb H+ ions. How ever the more significant presence of A- and Na+ did not affect its buffer capacity towards the addition of bases. 
Conclusion:


The purpose of the lab was to determine the pH of an unknown solution and to determine the properties of a buffer solution. We did this by measuring the PH of the buffer solution after adding various amounts of a strong and weak base at different times. From this lab we learned how to determine the PH of any solution by using a wide range of indicators. We also learned how a buffer solution works. So from this lab we learned how acids and bases affect the PH of a buffer solution.
