Laboratory Activity: Investigating pH Using Indicators and Probes
Purpose
The purpose of this investigation is to compare different methods of measuring pH and to evaluate their accuracy, precision, and suitability for different types of solutions. Students will test known buffer solutions and unknown household solutions using chemical indicators and a digital pH probe.
Background
pH is a measure of how acidic or basic a solution is, based on the concentration of hydrogen ions present. The pH scale ranges from 0 to 14, where values below 7 are acidic, values above 7 are basic (alkaline), and a value of 7 is neutral.
Different tools can be used to determine pH. Litmus paper provides a simple indication of whether a solution is acidic or basic but does not give a precise value. Universal indicator strips show a range of colours corresponding to approximate pH values. Methyl orange is a chemical indicator that changes colour over a narrow pH range, making it useful for identifying strong acids but less effective for neutral or basic solutions. Digital pH probes provide numerical readings and are generally the most precise, but they require calibration and careful handling.
Materials
· Buffer solutions 
· Student-provided household solutions (labelled and approved by the teacher)
· Red and blue litmus paper
· Universal indicator strips
· Methyl orange indicator solution
· Digital pH probe
· Test tubes or small beakers
· Dropper pipettes
· Distilled water
· Paper towels
· Safety goggles

Safety Considerations
· Wear safety goggles at all times during the experiment.
· Do not taste or directly smell any solutions.
· Handle student-provided solutions carefully and inform the teacher immediately if a solution causes irritation or produces an unexpected reaction.
· Wash hands thoroughly after completing the lab.


Procedure
1. Pour a small amount of each buffer solution into separate, labelled containers.
2. Test each buffer solution using red and blue litmus paper. Record whether a colour change occurs.
3. Test the same solutions using universal indicator strips, and estimate the pH by comparing the colour to the provided chart.
4. Add 2–3 drops of methyl orange to each buffer solution and record the resulting colour.
5. Measure the pH of each buffer solution using the digital pH probe, ensuring the probe is rinsed with distilled water between tests.
6. Repeat steps 2–5 for at least two household solutions brought from home.
7. Record all observations and measurements clearly in a data table.
8. Clean all equipment and dispose of solutions as instructed by the teacher.
Data Table (Suggested Format)
	Solution
	Expected pH (if known)
	Litmus Result
	Universal Indicator pH
	Methyl Orange Colour
	Digital Probe pH

	Buffer #1
	
	
	
	
	

	Buffer #2
	
	
	
	
	

	Buffer #3
	
	
	
	
	

	Buffer #4
	
	
	
	
	

	Household Solution 1
	
	
	
	
	

	Household Solution 2
	
	
	
	
	


Analysis Questions
Answer in full sentences.
1. Which testing method gave the most precise results? Support your answer using evidence from the buffer solutions.
2. Which method was the least useful for distinguishing between similar pH values? Explain why.
3. Compare the results from methyl orange to the digital probe. For which types of solutions did methyl orange work best?
4. Identify any discrepancies between expected and measured pH values for the buffer solutions. Suggest possible reasons for these differences.
5. Based on your results, rank the four pH-testing methods from most to least reliable, and justify your ranking.
Conclusion
In a well-structured paragraph:
· Summarize what was learned about pH testing
· Identify which method they would recommend for general laboratory use
· Explain how the known buffer solutions helped evaluate the accuracy of each method
