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Section 1: Introduction

1.1The Purpose
The purpose of this experiment was to determine the concentration of a solution of

hydrochloric acid by completing a neutralisation titration by using standard sodium
hydroxide, with a molarity of 0.09977 mol/L.clear and concise purpose

1.2The Hypothesis

The aim of this experiment is to accurately measure the molarity of a solution of hydrochloric

acid using a neutralisation reaction. jt js still purpose/aim; hypothesis would be 'molarity of HCI solution can be
measured accurately from the neutralisation reaction with standard
solution of NaOH solution...

1.3The Variables

The control variables were:
+ The ambient temperature
e The amount of hydrochloric acid

* The amount of indicator
e The pressure

The independent variable was the amount of sodium hydroxide, and the dependant variable
was the colour of the solution in the conical flaskat the equivalence point

. variables are correctly identified
Section 2: Results

2.1 Table of Results

Flask 1¢t titration 2nd it

Volume of HCI (mL) | 25.00 25.00 25.00

Initial burette 0.00 20.70 23.20it is 21.20 in your partner's report
reading

Final burette reading | 20.70 37.20 40.20

Volume of NaOH 20.70 16.50 17.00

(mL)

Moles of NaOH 0.002065 0.001646 0.001696

Moles of HCI 0.002065 0.001646 0.001696

Molarity of HCI 0.08261 0.06585 0.06784 unit?

Table 1 — Results from Titration
all calculations are correct

volumes of NaOH solution should differ by no more than 0.10 mL for the
2.2 Key Findings
The first titration was done with the first batch of standard sodium hydroxide whilst the
second titration was done with a mixture of the two NaOH standard solutions and the third
titration done only with the second standard solution of NaOH meaning the titrations did not
get more accurate as the molarities of NaOH were most likely different. The molarity of the
HCI was most likely around 0.66 mol/L.




2.3 Calculations

The moles of NaOH were found by using the formula M = n/v, where M stands molarity, n
stands number of moles and v stands for volume. For example, with the first titration the
formula would be rearrangedton = M x v = 0.09977 mol/L x 0.02070 L = 0.002065 mol.
When the equivalence point in this experiment is reached the number of moles of the base
equal the number of moles of the acid, meaning there was 0.002065 mols of HCI. Using the
same formula the molarity of the HCI can then be found, 0.002065mol / 0.02500 mL =
0.08261 mol/L. m/ correctly converted into L; well done

Section 3: Discussion

3.1 General Overview

The titration is complete when the equivalence point is reached, this is when the number of
moles of the base match the number of moles of the acid [3]. However, in this experiment
the use of phenolphthalein indicator helpfully changes the colour of the solution to pink once
the equivalence point has been reached. This titration found that the rough molarity of the
HCI solution was found to be roughly 0.66 mol/L. Without further testing there is no major
significance of the results as the molarity of the NaOH solution changed meaning the
titrations did not get more accurate. However, it does show the rough molarity of the HCI
solution.very good overview

3.2 Relevance to OME

Titration is used to check propellants when conducting quality control checks [1]. Similarly,

titration is also used to calculate the percentage of nitrogen in nitrocellulose and the

percentage of nitrocellulose in double based propellants [2]. excellent examples; they could be elaborated
more

3.3 Limitations and Errors

Whilst completing this experiment the sodium hydroxide standard solution ran out. It was
then topped up with a different sodium hydroxide standard solution, so the results vary as
they were taken with different sodium hydroxide solutions so most likely different molarities.
If this experiment was to be repeated it would be better to do it with only one sodium
hydroxide standard solution so each titration would become more accurate leading to a more
accurate calculation of the HCI's molarity. you are very right here

what about parallax error?

Section 4: Conclusions

4.1 Summary

The findings of this experiment do support the hypothesis as a molarity for the HCl was
found. This experiment would be useful when it is important to find out an accurate
concentration of a solution as long as all other variables are kept the same.




4.2 Directions for Further Use

To make this experiment more accurate it should be completed again with only one standard
solution of NaOH. Further research could be done to see if titrations would be useful to
quality check other OME related products as it is a very accurate way of discovering the
concentration of a solution.
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Section 6: Appendix

6.1 Materials and Methods
The required equipment:

* Aburette, 50 mL attached to a burette stand with clamp
* A pipette, 10 mL or 5 mL, with pipette filler

s 3x Erlenmeyer flasks, 100 mL

+ Asmall funnel to fill the burette

+ A plastic pipette

s Awash bottle with deionised water

s A graduated cylinder, 100 mL

+ A white tile or white paper to go under the titration flask
* Abeaker for the waste

The required chemicals:

¢ ~100 mL of standard NaOH solution, molarity of 0.09977 mol/L in a labelled beaker
« ~100 mL HCI solution with an unknown concentration in a labelled beaker
+ Phenolphthalein indicator (colourless in acidic solution, pink in basic solution)

Procedure:

1 Wash all equipment — discarding all washings
* Pipette — use deionised water then a small volume of HCI
+ Burette - use deionised water then a small volume of NaOH




« Erlenmeyer — use a small amount of deionised water

2 Using the small funnel fill the burette with standard NaOH solution, run the solution
through the tap until the bottom of the meniscus is level with the zero line.

3 Use the pipette to put 25 mL of HCI in each conical flask

4 Add 3-4 drops of phenolphthalein indicator to each flask and gently swirl then add 10 mL
of deionised water to each flask

5 Using the burette, run the NaOH solution into the first conical flask, mixing continuously
until the solution changes colour to pink

6 Repeat step 5 two more times with the other two conical flasks, running each one slower
once near the volume of the last titration.

6.2 Scan of Original Data Sheet

Figure 1 - Original Data

Sheet
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