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Acid Base Titration Pre Lab Questions Answers: A Complete Guide

Before you step into the laboratory to perform an acid—base titration, a thorough pre lab is essential. It not only
prepares you for the experiment but also deepens your understanding of the underlying chemistry. This article
offers a comprehensive collection of pre lab questions and answers that cover every aspect of acid—base titration—
from theory to practical execution. Whether you're a high school student tackling your first titration or a university
chemistry major refining your technique, this guide will help you master the pre lab and set the stage for accurate,
reliable results.

Why a Pre Lab Matters in Acid Base Titration

Pre lab sessions are the bridge between textbook concepts and hands on practice. They serve several critical
purposes:

e Conceptual Clarity: They reinforce theoretical foundations such as stoichiometry, pH calculations, and the
behavior of acids and bases.

» Safety Preparation: Identifying hazardous materials and appropriate protective measures reduces the risk of
accidents.

e Methodical Planning: Outlining steps, calculating volumes, and selecting indicators help prevent errors during
the experiment.

< Skill Development: Practicing pipetting, titrant addition, and endpoint detection builds confidence and
precision.

Fundamentals of Acid Base Titration

Before diving into pre lab questions, it's useful to recap the key concepts that underpin every titration:

1. Acid—-Base Reaction: Typically involves a proton donor (acid) reacting with a proton acceptor (base). The
general formis HA+ BOH!" A{+Bz+H ,O.

2. Molarity (M): Concentration expressed as moles of solute per liter of solution. Accurate molarity calculations
are vital for determining unknown concentrations.

3. Equivalence Point: The point in a titration where the amount of titrant added stoichiometrically neutralizes the
analyte. The pH at this point depends on the strength of the acid and base.

4. Indicator Selection: A dye that changes color near the equivalence point. The choice depends on the
expected pH at equivalence.

5. Buffer Capacity: The ability of a solution to resist changes in pH when small amounts of acid or base are
added.

Common Pre Lab Questions & Answers

Below is a curated list of frequently encountered pre lab questions for acid—base titration, along with clear, concise
answers. These questions are grouped by theme to help you navigate the most critical areas of preparation.

1. Calculations and Stoichiometry



Adjust the stoichiometric coefficient. For HA+ 2 BOH " A{+ 2B z + 2 H ,0, the relationship becovheg M+ =2 xV , x M,

Use the Ka of the weak acid and the equation for the hydrolysis of its conjugate base: pH = ¥%2(pKw + pKa + logC),
where C is the concentration of the conjugate base.

2. Indicator Selection

Phenolphthalein is ideal because the equivalence point is slightly basic (pH ~8-9).

Use phenolphthalein or bromophenol blue, which change color in the acidic range (pH 3—4.5).
3. Safety and Equipment

Fill the burette with distilled water, record the initial reading, then add a known volume of a standard solution to
determine the exact volume per millimeter.

Immediately rinse the area with plenty of water for at least 15 minutes and seek medical attention if irritation
persists.

4. Experimental Procedure

After filling, gently tap the burette and run a small amount of titrant through before starting the titration.
Observe the color change of the indicator and add the titrant slowly near the endpoint to avoid overshooting.
5. Data Analysis

Calculate the mean, standard deviation, and relative error. Compare with the certified value if available.

Plot pH versus volume of titrant added. The inflection point indicates the equivalence point.

Sample Pre Lab Questions & Answers

Below are illustrative pre lab questions that you might encounter, along with detailed answers. These examples
cover a broad spectrum of scenarios, from basic calculations to advanced troubleshooting.

Question 1: Calculating the Volume of Titrant for a 1:1 Reaction

Suppose you have 25.0 mL of 0.100 M hydrochloric acid (HCI) to titrate with sodium hydroxide (NaOH) of unknown
concentration. You need to determine how much NaOH is required to reach the equivalence point.

Answer: For a 1:1 reaction, the moles of HCI equal the moles of NaOH. Calculate the moles of HCI: n_HCI =

0.025 /L x 0.100 /mol/L = 0.0025 /m@t V_NaOH be the unknown volume in liters. Then 0.0025 /mol = M_NaOH x
V_NaOH. If M_NaOH = 0.150 /Mthen V_NaOH = 0.0025 /mol / 0.150 /mol/L = 0.0167 /L = 16.7 /mL Adjust the
calculation if the concentration of NaOH differs.

Question 2: Indicator Choice for a Weak Acid—Strong Base Titration
You are titrating 25 /mL of 0.050 /M acetic acid (CH fCOOH) with 0.050 /M NaOH. Which indicator should you use?

Answer:The equivalence point for a weak acid—strong base titration lies slightly above pH 7 (typically 8-9).
Phenolphthalein, with a transition range of 8.3-10.0, is the most appropriate indicator because it changes from
colorless to pink near the equivalence point.

Question 3: Handling a Spill of Sodium Hydroxide

During the experiment, a small amount of NaOH spills onto your wrist. What steps should you take immediately?



Answer:Rinse the affected area thoroughly with running water for at least 15 minutes. Remove contaminated
clothing and wash the skin with mild soap. If irritation persists, seek medical attention. Document the incident in the
lab logbook.

Question 4: Determining the pH at the Equivalence Point for a Weak Acid-Strong Base Titration
Given a weak acid with Ka = 1.8 /x /aAd & strong base titrant, how do you calculate the pH at the equivalence

point?

Answer: At the equivalence point, the solution contains the conjugate base of the weak acid. Use the hydrolysis
equation: Kb = Kw /Ka=1.0/x /10 {*t/ 1.8 /x /10 { u =Thées, /askiinje phe concentration of the conjugate base

equals the initial concentration of the weak acid (0.050 /M). Solve fofOH {] = sqrt(Kb x C)OH {] = sqrt(5.56 /x /10 {* p x
0.050) = 5.9 /x /10 Corivert to pOH: pOH = -log(5.9 /x /10 { v) = Bigally, pH = 14 - pOH = 8.77.

Question 5: Calculating the Concentration of an Unknown Base

You titrate 20 /mL of an unknown base with 0.100 /M HCI. The titrant volume at the equivalence point is 24.0 /mL. What
is the concentration of the base?

Answer: For a 1:1 reaction, M_base xV_base = M_HCI x V_HCI. Rearranging: M_base = (M_HCI xV_HCI) /
V_base IM_base = (0.100 /mol/L x 0.0240 /L) / 0.0200 /L = 0.120 /M

How to Prepare for an Acid Base Titration Pre Lab

Effective preparation is a multi step process. Follow these guidelines to ensure a smooth experiment.

1. Review the Theory

Refresh your knowledge of acid—base equilibria, pKa/pKb values, and the
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