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ACDB 4011: TITRATION

Introduction:
Purpose: The objective of this experiment is to accurately determine the concentration of a provided sample of hydrochloric acid (HCl) through the utilization of titration methodology [1], wherein it undergoes reaction with a standardized solution of sodium hydroxide (NaOH), a base.
Hypothesis: We believe that we can figure out how strong the hydrochloric acid (HCl) is by mixing it with a measured amount of sodium hydroxide (NaOH). By seeing how much NaOH we need to mix in until the reaction is right, we can find out how concentrated the HCl is. We assume that for every molecule of HCl, we need one molecule of NaOH to make the reaction perfect.
Variables:  
· Independent variable:
· Concentration of HCL.
· Dependant Variable:
· Molarity of HCL.
· Controlled variable:
· Volume of HCL.
· Equipment used.
· Concentration of NaOH.
· Amount of indicator used.
· Method used.








Materials and Methods:
Materials used:
· Equipment:
· 1 burette 50 ml. 
· 1 Burette Stand.
· 1 Clamp.
· 3 Erlenmeyer 100ml flasks.
· 1 plastic pipette.
· 1 wash bottle with deionised water.
· 1 10ml cylinder.
· 1 white piece of paper.
· 1 beaker for waste.

· Chemicals used:
· 80 ml of standard Sodium Hydroxide (NaOH).
· 80 ml of Hydrochloric Acid (HCL) with unknown concentration.
· Phenolphthalein indicator.
Method:
- Clean all equipment thoroughly.
- Rinse pipette and burette with water and small amount of HCl or NaOH, then discard.
- Prepare Erlenmeyer flask with water.
- Fill burette with NaOH solution, ensuring no air bubbles, record initial volume.
- Transfer 25 mL of HCl into three clean flasks.
- Add 3-4 drops of indicator and 10 mL of water to each flask.
- Titrate NaOH into the first flask until the solution turns pink, noting the volume used.
- Repeat titration for the other samples.
- Adjust NaOH volume for subsequent titrations.
- Repeat until consistent results are obtained, ensuring NaOH volumes differ by no more than 0.10 ml.


Results:

	FLASK
	1 rough titration
	2 
	3 
	4

	V HCl (mL) 
from pipette
	25.00 ml
	25.00 ml
	25.00 ml
	

	Initial burette reading 
	00.00 ml
	19.60 ml
	00.00 ml
	

	Final burette reading
	19.60 ml
	39.20 ml
	19.55 ml
	

	V NaOH (mL) 

	19.60 ml
	19.60 ml
	19.55 ml
	

	Moles of NaOH

	2.01096 x 10-3
	2.01096 x 10-3
	2.00583 x 10-3
	

	Moles of HCl

	2.01096 x 10-3
	2.01096 x 10-3
	2.00583 x 10-3
	

	Molarity of HCl

	0.08044
	0.08044
	0.08023
	














Discussion:
a. The findings reveal that titration effectively determines the strength of HCL. Consistent outcomes across multiple tests indicate the method's reliability. This suggests precise control of the reaction between HCl and NaOH [1]. The determined acid concentration, approximately 0.080 M using the equation:  moles = mass / molar mass [3], holds significance in various applications, such as chemical analysis and industrial processes [1].
b. This experiment is essential for making explosives safely. It ensures that the acids used have the correct strength, which is vital for making explosives. Consistent results make the production process safer and more reliable. It follows established chemical rules important for making explosives in OME operations.
c. Limitations include measurement variations, equipment calibration issues, and human mistakes in titration [2]. Factors like air bubbles in equipment, improper indicator use, or contamination can impact results. To enhance accuracy, thorough equipment calibration, precise technique execution, and repeated trials are necessary. Additionally, using the NaOH solution precisely and keeping control over experimental conditions can improve accuracy [2].


Conclusion:
a. The results show that titration works well for measuring HCl strength. Consistent results mean we controlled the HCl to NaOH reaction carefully. The acid concentration we found, around 0.080 M, matches what we expected and is important for different uses.
b. In the future, research could try to make titration methods better at measuring acid strengths accurately and quickly by calibrating, using advanced equipment, data analysis. Etc.
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