PROCEDURE PRACTICAL PROBLEM 7:
Group 1: 	 
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Reactants:

· Distilled water
· Disodium hydrogen phosphate
· Sodium dihydrogen phosphate
· Sodium phosphate
· Sodium hydrogen carbonate 
· Sodium carbonate
· Hydrochloric acid 0.1 M
· Sodium Hydroxide 0.1 M

Method:

1. Start by weighing approximately 5.6 g of solid disodium hydrogen phosphate (Na2HPO4) and 3.5 g of solid sodium dihydrogen phosphate (NaH2PO4).
2. Place the solids in a 0.250 L volumetric flask and add some water, close the flask and gently mix until dissolved, fill the flask to the fill line. This will create a 1.6 M buffer solution.
3. Using two 0.050 L volumetric burette, prepare two titrations: one with 0.1 M solution of Hydrochloric acid and another with 0.1 solution of Sodium hydroxide.
4. Separate 0.025 L of buffer solution into 8 previously labelled conical flasks, 4 will be used to for the HCL titration and the remaining for the NaOH titration.
5. Perform the titrations until you notice a change of 1 PH level (buffer solution sample PH must remain unchanged for and addition of at least 0.0025 L of acid or base). 
6. Once you have finished the titration collect the data and perform the calculations.


Results: are as follows for practical problem 7:

The results are as follows:

The buffer lotion ph level was 6.88; it was lower than what we needed because we didn’t account for 2 H2O molecules in the sodium dihydrogen phosphate when we made the solution.

For the titration with NaOH 1M solution the results were:

For a NaOH to raise the PH level to 8.01 it needed 23.2 ml; to raise it to 7.92 it needed 22.5 ml

For titration with HCl 1M solution the results were:

For HCl to lower the PH level to  5.91 it needed 28.3ml; to lower it to 5.88 it needed 28.9 ml

Those were the results we got
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Practical Problem 7

Objectives
After completing this exercise, you should be able to:
= Explain what a buffer solution is and what it s used for
« Describe how a buffer solution can be prepared.
+ Listthe two factors which affect the pH of  buffer
« Differentiate between strong and weak acids.
Wite the formula for the conjugate base of an acid.
Use the Henderson: Hasselbalch equation to perform calculations involving bufer
solutions.
« Define buffer ratio.

Abuffer is a solution that can maintain a relatively constant pH when small amounts of
strong acid or strong base are added. Buffers are used in situations where the pH needs to
be carefully controlled. For example, in the biomedical laboratory, technicians carry out a
large number of tests in which the pH of the analytical procedure must simulate that in the
living cell.

Abuffer is an aqueous solution that contains comparable amounts of 2 weak acid (HA) and
its conjugate base (")

‘The conjugate base of an acid i the structure formed when the acid loses a hydrogen ion
(H"). 1t s normally in the form of the potassium or sodium salt.

Buffers are able to resist changes in pH when small amounts of strong acid or strong base
are added because they contain components which can neutralise each.

The weak acid component of the buffer is able to neutralise a small amount of strong base
added

HA on Hi0 A

weak acid added
component strong base
of buffer

Similarly, the weak base component of the bufer s able to neutralise a small quantity of
‘added strong acid:
A 0" HA Hi0

weak base added
component strong acid
of buffer
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The Henderson-Hasselbalch Equation
The pH of a buffer solution depends on:

 The pKuvalue of the acid (a measure of the acid's strength). The pK, of any acid is
constant value and cannot be varied.

The buffer ratio ([base]/[acid). The buffer ratio can be varied by changing the
relative proportions of base and acid n the solution.

‘The Henderson-Hasselbalch equation relates the pH of the buffer to the pK, and the buffer
ratio:

——

Problem
You are conducting research into the reactions which take place in blood. Blood pH s
regulated to stay within the narrow range of 7.35 to 7.45, making it slightly basic. In order to
investigate the reactions in blood you need to prepare 250 L of a buffer solution with a pH
of 7.4. The buffer solution will need to have a buffer capacity sufficient that 100 mL of the
Solution will withstand the addition of 10 mL of 0.1 M HCl or NaOH without leaving the pH
range of blood. You are to prepare 250 mL of a buffer solution with a pH of 7.40. You are to
titrate with a pH meter a 25 mL aliquot of your buffer with both 0.1 M acid and 0.1 M base
and determine the buffer capacity of your buffer solution and demonstrate that it has
Sufficient buffer capacity for the experiments. You will have the following materials available
to you to conduct this experiment.

Equipment

Normal laboratory glassware
Distilled water

Disodium hydrogen phosphate
Sodium dihydrogen phosphate
Sodium phosphate

Sodium hydrogen carbonate
Sodium carbonate

pH meter

0,100 M HCL

0.1MNaOH
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Practical problem 7 - Notes
Group Roles

Team leader:
Research Coordinator:
Experiment Coordinator:
Experimental Analyst:

What do we have to do?

Chemical Safety/GHS hazard codes (see Appendix 3):
Chemical Safety/GHS hazard codes (see Appendix 3):
(Saety information can be found on pubcher (avaiable ot htos:/pubchem ncbi i i gou/) o
i the ci

Concepts covered by problem:

Concepts | don't understand/Things to look up:





