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Understanding Chemistry Lab 39: Acid–Base Titration Answers Explained

When students step into a chemistry laboratory, they quickly learn that the most powerful way to quantify an

unknown concentration is through titration. Lab 39, a staple in many high �school and introductory college curricula,

focuses on acid–base titrations using common reagents such as hydrochloric acid, sodium hydroxide, and

phenolphthalein. Mastering this experiment not only sharpens analytical skills but also lays the groundwork for

more advanced topics like buffer systems and pH calculations.

In this article, we’ll walk through the entire procedure, highlight common pitfalls, and present the chemistry lab 39 

acid base titration answersin a clear, step �by �step format. Whether you’re a student preparing for a quiz or a

teacher looking to enrich your lesson plan, this guide will help you navigate the intricacies of the experiment with

confidence.

What Is Acid–Base Titration?

Acid–base titration is a quantitative analytical method used to determine the concentration of an unknown acid or 

base by reacting it with a solution of known concentration (the titrant). The key to a successful titration lies in 

accurately identifying the end point—the moment when the reaction is complete. This is often indicated by a color 

change of an indicator or by a sudden shift in a pH meter reading.

In Lab 39, the typical setup involves:

•  Unknown volume of a weak acid (e.g., acetic acid) or weak base.

•  Standardized solution of a strong base (e.g., sodium hydroxide) or strong acid.

•  Phenolphthalein as the indicator.

•  Burette, pipette, and a pH meter for precision.

The goal is to calculate the concentration of the unknown solution using the volume of titrant added and its known

molarity.

Materials and Equipment Checklist

Before you begin, gather the following items:

1.  Standard solution: 0.1 /M NaOH (or HCl) prepared from a calibrated burette.

2.  Unknown solution: 10 /mL of the acid or base being tested.

3.  Phenolphthalein: 0.1 /% solution in ethanol.

4.  Pipette and pipette filler.

5.  Burette and stand.

6.  Volumetric flask.

7.  Glass rod.

8.  pH meter (optional).

Step �by �Step Procedure for Lab 39



1. Preparing the Unknown Solution

Using a calibrated pipette, transfer 10 mL of the unknown acid or base into a clean 250 mL beaker. Add a few drops

of phenolphthalein to the solution. If you’re titrating an acid, the solution will remain colorless; if it’s a base, you’ll

see a faint pink hue.

2. Setting Up the Burette

Fill the burette with the standardized NaOH solution, ensuring there are no air bubbles. Record the initial volume

reading (usually 0.0 /mL). If you’re titrating a base, the burette will contain HCl instead.

3. Titration Process

1.  Slowly add the NaOH solution to the acid while swirling the beaker gently. Add the solution in small 

increments (0.5–1.0 /mL) as you approach the expected end point.

2.  Watch for the color change: when the pink hue just starts to fade and then reappears faintly, you’ve reached 

the end point.

3.  Record the final burette reading accurately to the nearest 0.01 /mL.

4. Calculating the Concentration

Use the following formula to determine the molarity (M) of the unknown solution:

M = (M<sub>titrant</sub> × V<sub>titrant</sub>) / V<sub>unknown</sub>

Where:

•  Mtitrant is the molarity of the NaOH (e.g., 0.1 /M).

•  Vtitrant is the volume of NaOH used (in liters).

•  Vunknown is the volume of the unknown solution (in liters).

For instance, if you used 15.00 /mL (0.015 /L) of NaOH to neutralize 10 /mL (0.010 /L) of the unknown acid:

M = (0.1 /M × 0.015 /L) / 0.010 /L = 0.15 /M

Common Mistakes and How to Avoid Them

1. Air Bubbles in the Burette

Air bubbles can lead to inaccurate volume readings. Always tap the burette gently after filling and before starting

the titration to dislodge any trapped air.

2. Over �titration

Adding too much titrant can shift the solution past the true end point, skewing your results. Add the titrant slowly as

you approach the color change and keep a close eye on the indicator.

3. Inconsistent Mixing

Insufficient mixing can cause localized concentrations to differ from the bulk solution. Use a glass rod to stir

continuously throughout the titration.

4. Temperature Fluctuations

Temperature changes can affect the reaction rate and the indicator’s color change. Conduct the experiment in a

temperature �controlled environment whenever possible.

Interpreting the Results: A Practical Example



Let’s walk through a full example to illustrate how the chemistry lab 39 acid base titration answers are derived.

Experiment Setup

•  Unknown solution: 10 /mL of an unknown weak acid.

•  Standardized NaOH: 0.1 /M.

•  Phenolphthalein indicator.

Data Collection

1.  Initial burette reading: 0.00 /mL.

2.  Final burette reading: 13.45 /mL.

Calculations

Convert the volume to liters: 13.45 /mL = 0.01345 /L.

Apply the formula:

M = (0.1 /M × 0.01345 /L) / 0.010 /L = 0.1345 /M

Rounded to three significant figures, the concentration of the unknown acid is 0.135 /M.

Expanding the Lab: Buffer Preparation and pH Measurement

Once you’ve mastered the basic titration, Lab 39 can be extended to explore buffer solutions. By mixing a weak

acid and its conjugate base, students can create a buffer and measure its pH using a calibrated pH meter. The

Henderson–Hasselbalch equation then allows you to predict the pH:

pH = pK<sub>a</sub> + log([A<sup>"�</sup>]/[HA])

Where [A<sup>"�</sup>] is the concentration of the conjugate base and [HA] is the concentration of the weak acid.

Practical Steps for Buffer Preparation

1.  Take 5 /mL of the weak acid solution and add 5 /mL of its conjugate base (e.g., sodium acetate).

2.  Stir thoroughly and measure the pH.

3.  Compare the measured pH with the theoretical value calculated using Henderson–Hasselbalch.

Discrepancies often arise from ionic strength variations or incomplete mixing—valuable learning points for students.

Why Mastering Lab 39 Matters

Beyond the immediate laboratory skills, Lab 39 serves as a microcosm of chemical analysis:

•  Precision: Accurate volume measurement trains students in meticulous technique.

•  Critical Thinking: Interpreting color changes and pH data fosters analytical reasoning.

•  Data Analysis: Calculating concentrations from experimental data reinforces algebraic proficiency.

•  Problem Solving: Troubleshooting common errors enhances scientific curiosity.

These competencies are transferable to advanced chemistry courses, environmental testing, pharmaceutical

quality control, and even everyday problem solving.

Frequently Asked Questions (FAQ)

1. Can I use a different indicator for Lab 39?

Yes, but phenolphthalein is preferred for strong acid–strong base titrations because of its clear color transition



around pH 8.2–10.0. If you’re titrating a weak acid with a strong base, you might also consider methyl orange or

bromocresol green, depending on the pH range.

2. What if the titration doesn’t show a clear color change?

Ensure the indicator is fresh and properly diluted. Also, check for contamination or a malfunctioning burette. If the

pH meter is available, use it to confirm the end point.

3. How do I ensure my NaOH solution is truly 0.1 /M?

Standardize the NaOH solution by titrating it against a primary standard, such as potassium hydrogen phthalate

(KHP). Record the volume of NaOH used and calculate the molarity accordingly.

4. Can I perform the titration in a small beaker?

Using a larger volume (e.g., 250 /mL) helps minimize the relative impact of any volume errors. Small beakers can still 

be used, but the precision of the burette reading becomes more critical.

Conclusion: Mastering the Acid–Base Titration in Lab 39

Lab 39’s acid–base titration is more than a routine experiment; it’s a gateway to understanding the quantitative side

of chemistry. By following the structured procedure, paying close attention to detail, and learning from common

pitfalls, students can reliably determine unknown concentrations and gain confidence in their analytical abilities.

Remember, the key to accurate chemistry lab 39 acid base titration answerslies in meticulous preparation,

precise measurement, and thoughtful interpretation. With practice, these skills will become second nature, paving

the way for success in advanced laboratory work and beyond.
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