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A Student Dissolves A Jefferson Nickel To Make 100.00 ML Of Solution In A Volumetric Flask. The
Student embarks on a common yet instructive chemistry experiment that demonstrates fundamental
principles of solution preparation, stoichiometry, and analytical chemistry. This process involves dissolving
a Jefferson nickel—a coin composed primarily of copper and nickel—into a solution with a precise volume
of 100.00 mL, using a volumetric flask. This exercise not only helps students understand the practical
aspects of solution preparation but also reinforces theoretical concepts such as molarity, molar mass, and the

chemical reactivity of metals.

Understanding the Objective

Purpose of Dissolving a Nickel in Solution
The primary goal of this experiment is to prepare a solution of known concentration by dissolving a specific
mass of a metallic element—here, a Jefferson nickel—into a solvent, typically water or acid. This solution

can then be used for various analytical procedures, such as:

- Metal ion analysis
- Titration experiments
- Calibration of analytical instruments

- Studying electrochemical properties

Significance in Chemistry Education
Preparing solutions from real-world objects like coins bridges theoretical knowledge with practical skills,

including:
- Accurate measurement and transfer of substances
- Understanding molar relationships

- Handling chemicals safely

- Applying stoichiometry in real-world contexts

Materials and Equipment Needed

List of Materials



- Jefferson nickel coin

- Distilled or deionized water

- Hydrochloric acid (HCl) or nitric acid (if necessary)

- Laboratory balance (accurate to at least 0.0001 g)

- 100 mL volumetric flask

- Beaker

- Funnel

- Stirring rod

- Tongs or gloves for handling hot or reactive materials

- Safety goggles and lab coat

Equipment Summary

- Precision balance

- Volumetric flask (100 mL)

- Pipettes or burettes (if further dilution or transfer is needed)

- Hot plate or water bath (if necessary to facilitate dissolution)

Step-by-Step Procedure

Step 1: Preparing for the Dissolution
Before starting, ensure all glassware is clean and dry. Wear appropriate safety equipment, including gloves
and goggles. Familiarize yourself with the properties of the materials involved, especially handling acids if

used.

Step 2: Weighing the Nickel

1. Obtain the Jefferson nickel coin.

2. Record the mass: Use the laboratory balance to weigh the coin accurately.

- Typical mass of a Jefferson nickel is approximately 5.00 g, but this can vary slightly.

3. Note the exact weight for stoichiometric calculations.

Step 3: Dissolving the Nickel

Depending on the solvent and the purpose of dissolution, different procedures can be followed:

Method A: Dissolution in Acid

1. Add acid to a beaker: For example, 15-20 mL of dilute hydrochloric acid.

2. Introduce the nickel: Carefully place the coin into the acid.

3. Heat gently: Use a hot plate or water bath to facilitate dissolution, but avoid boiling vigorously.

4. Stir continuously: Using a stirring rod, ensure the metal reacts completely.

5. Complete dissolution: Confirm no solid metal remains—this may take several minutes.

6. Dilute to volume: Carefully transfer the resulting solution into the 100 mL volumetric flask, rinsing the

beaker to ensure all solution is transferred.



Method B: Dissolution in Water (less common)
- Metallic nickel is relatively resistant to dissolution in water alone.

- In practice, acids or complexing agents are used to ensure complete dissolution.

Step 4: Transferring to the Volumetric Flask
1. Use a funnel to transfer the solution into the volumetric flask.
2. Rinse the beaker and funnel with distilled water to ensure complete transfer.

3. Fill the flask up to the 100.00 mL mark with distilled water.

4. Stopper and invert several times to mix thoroughly.

Calculations and Analytical Considerations

Determining the Concentration of the Solution

Once the nickel is dissolved and the solution is prepared, calculating its molarity involves:

- Knowing the mass of nickel used (m)
- The molar mass of nickel (Ni): approximately 58.69 g/mol
- The volume of solution (V): 100.00 mL = 0.10000 L

The molarity (M) is calculated as:

\[
M = \frac{\text{moles of Ni}}{\text{liters of solution}} = \frac{\frac{m }{58.69\, \text{g/mol}}}{0.10000\,
\text{L}}

\

Example Calculation:

- Suppose the coin weighs 5.00 g:

\[
\text{Moles of Ni} = \frac{5.00\, \text{g}}{58.69\, \text{g/mol}} \approx 0.0852\, \text{mol}

\]
\[
M = \frac{0.0852\, \text{mol}}{0.10000\, \text{L}} = 0.852\, \text{M}
\]

This molarity indicates the concentration of nickel ions in the solution.

Adjusting for Actual Mass

If the mass differs, recalculate accordingly to obtain the precise molarity for experimental use.



Safety Precautions

- Handle acids with care; always add acid to water, not vice versa, to prevent splashing.
- Wear safety goggles, gloves, and a lab coat at all times.
- Work in a well-ventilated area or under a fume hood.

- Dispose of acid solutions according to institutional safety protocols.

Troubleshooting Common Issues

| Issue | Possible Cause | Solution |

N ———— S— |

| Incomplete dissolution | Insufficient acid or heat | Increase acid volume or temperature cautiously |
| Metal does not dissolve | Nickel's resistance to water | Use appropriate acid (HCI or nitric acid) |

| Solution contaminated | Residual impurities | Rinse glassware thoroughly before use |

Applications of the Prepared Nickel Solution

Analytical Chemistry
- Calibration Standards: Use the solution as a standard for spectroscopic analysis.
- Electrochemical Studies: Investigate nickel's oxidation-reduction behavior.

- Metal Ion Detection: Quantify nickel content in samples via titration or spectrometry.

Educational Demonstrations
- Visualize metal dissolution reactions.
- Understand molarity and solution preparation.

- Practice precise measurement techniques.

Conclusion

Dissolving a Jefferson nickel to prepare a 100.00 mL solution exemplifies essential laboratory skills and
chemistry principles. This process underscores the importance of accurate measurement, understanding
chemical reactivity, and meticulous technique. Whether for analytical purposes or educational
demonstrations, mastering this procedure enhances a student's practical chemistry competency. Remember,
safety is paramount, and proper disposal of chemicals ensures environmental responsibility. Through this

experiment, students gain insights into solution chemistry, stoichiometry, and the application of theoretical



knowledge in real-world contexts.

Additional Resources

- Chemistry Textbooks: For detailed explanations of solution preparation and molar calculations.
- Laboratory Manuals: For step-by-step procedures and safety guidelines.
- Online Tutorials: Visual demonstrations of dissolving metals and preparing solutions.

- Safety Data Sheets (SDS): For information on acids and other chemicals used.

Keywords: Nickel dissolution, solution preparation, volumetric flask, molarity calculation, analytical

chemistry, solution standard, laboratory techniques, safety in chemistry, titration, electrochemistry

Frequently Asked Questions

‘What is the purpose of dissolving a Jefferson Nickel in the solution?

The purpose is to analyze the metal content of the nickel by creating a solution for chemical analysis or

experimentation.

How does dissolving a nickel in acid help determine its metal
composition?

Dissolving the nickel converts it into a solution containing metal ions, allowing for quantitative analysis

such as concentration measurement or spectroscopic examination.

What precautions should be taken when dissolving a nickel in a solution?

Safety precautions include wearing gloves, eye protection, working in a well-ventilated area, and handling

acids carefully to prevent spills and chemical burns.

‘What types of acids are commonly used to dissolve metals like nickel?

Nitric acid and hydrochloric acid are commonly used to dissolve metals such as nickel, depending on the

specific procedure and desired chemical reactions.



How do you calculate the amount of nickel dissolved to make a 100.00 mL

solution?

You need to know the initial mass of the nickel and the molar mass to determine the concentration of

metal ions in the solution after dissolution, then dilute or prepare the solution to exactly 100.00 mL.

What is the significance of using a volumetric flask in this procedure?

A volumetric flask ensures precise measurement of the final solution volume, leading to accurate

concentration calculations and consistent experimental results.

Can dissolving a nickel in acid alter its physical properties or appearance?

Yes, dissolving a nickel can change its physical state from solid to solution, and it may also change color

depending on the chemical species present in the solution.

‘What are common applications of dissolving metals like nickel in

laboratory settings?

Applications include metal analysis, preparing standard solutions, electroplating, and conducting chemical

reactions or spectroscopic studies involving metal ions.

Additional Resources

A Student Dissolves A Jefferson Nickel To Make 100.00 ML Of Solution In A Volumetric Flask — An In-
Depth Analysis

Introduction

In the realm of chemistry, understanding how to prepare solutions accurately is fundamental to conducting
precise experiments, whether in research labs or educational settings. The process of dissolving a metal
object, such as a Jefferson nickel, to create a specific concentration of solution exemplifies core principles
including stoichiometry, solution preparation, and chemical reactivity. This detailed review explores the
various facets involved when a student dissolves a Jefferson nickel to produce 100.00 mL of solution,

emphasizing best practices, chemical considerations, and potential challenges.

Background on Jefferson Nickels and Composition



Composition of a Jefferson Nickel

A Jefferson nickel, officially known as the “5-cent coin,” has specific metallic constituents that influence its

behavior during dissolution:

- Material Composition:
- Copper (Cu): approximately 75%
- Nickel (Ni): approximately 25%

- Copper-Nickel Alloy: The coin's core and outer layers are primarily an alloy of copper and nickel.

Implications for Dissolution

- Corrosion Resistance: Nickel and copper both have good corrosion resistance but can be dissolved under
appropriate chemical conditions.

- Chemical Reactivity: Nickel can be dissolved using acids such as nitric acid (HNO;) or hydrochloric acid
(HCI) under controlled conditions.

- Environmental and Safety Considerations: Dissolving metals in acids releases metal ions into solution,

which can be hazardous and require proper waste disposal.

Objective of the Dissolution Process

The primary goal in dissolving a Jefferson nickel is to obtain a solution with a known concentration of
metal ions—either nickel, copper, or both—depending on the purpose of the experiment. The student’s

intent might be:
- To analyze the metal content via titration or spectroscopy.

- To prepare a stock solution for further reactions.

- To understand the dissolution process for educational demonstration.

Step-by-Step Procedure

1. Selection of Appropriate Chemicals and Equipment

- Chemicals:

- Concentrated nitric acid (HNOs) or hydrochloric acid (HCI)
- Deionized water

- Optional: other reagents for precipitation or analysis

- Equipment:



- Volumetric flask (100.00 mL capacity)

- Beakers and flasks

- Glass stirring rod

- Safety goggles and gloves

- Fume hood (highly recommended)

- Analytical balance to weigh the nickel if needed

2. Preparing the Nickel for Dissolution

- Cleaning: Remove surface dirt or oxidation by gently cleaning the coin with distilled water.
- Weighing (Optional): Record the mass of the nickel for stoichiometric calculations.

- Cutting or Scraping: If necessary, cut the coin into smaller pieces to accelerate dissolution.

3. Dissolution Process

- Safety Precautions: Always wear appropriate PPE and conduct reactions in a fume hood.

- Adding Acid:

- Place the nickel or coin pieces into a beaker.

- Carefully add a measured volume of concentrated acid (e.g., 10-20 mL), ensuring the acid covers the
metal.

- Initiate gentle heating if needed, but avoid vigorous boiling.

- Reaction Observation:

- Expect bubbling, indicating evolution of gases (NO, or H,).

- The dissolution may take several minutes to hours depending on the metal size and acid concentration.
- Completion:

- The reaction is complete when no more gas evolution occurs, and the solution appears clear or uniformly

colored.

4. Dilution to Final Volume

- Transfer the acid-metal solution to a 100.00 mL volumetric flask.
- Rinse the beaker and transfer all residues to the flask.

- Add deionized water gradually until the bottom of the meniscus reaches the calibration mark.

- Mix thoroughly by inverting or gentle shaking.

Chemical Reactions and Stoichiometry

Dissolution of Nickel and Copper in Acid

- Nickel Reaction:

\



\text{Ni (s)} + 2\,\text{HNO}_3 (aq) \rightarrow \text{Ni(NO}_3)_2 (aq) + \text{H}_2 (g)

\

- Copper Reaction:

\

\text{Cu (s)} + 2\,\text{HNO}_3 (aq) \rightarrow \text{Cu(NO}_3)_2 (aq) + \text{H}_2 (g)

\

- The actual reaction pathways may vary depending on acid concentration, temperature, and other

conditions.

Calculating the Metal Content

- Knowing the initial mass of the nickel coin allows the student to determine the maximum possible
concentration of metal ions in the solution.

- For example, if the coin weighs 5 grams and is 75% copper and 25% nickel:

- Copper mass: 3.75 g

- Nickel mass: 1.25 g

- Molar calculations:

- Moles of copper: \( \frac{3.75\,g}{63.55\,g/mol} \approx 0.059\,mol \)
- Moles of nickel: \( \frac{1.25\,g}{58.69\,g/mol} \approx 0.021\,mol \)
- Final concentrations in 100 mL (0.1 L) solution:

- Copper: \( 0.059\,mol / 0.1\,L = 0.59\\M \)

- Nickel: \( 0.021\,mol / 0.1\,L = 0.21\,M \)

This demonstrates that the solution will contain significant concentrations of metal ions, suitable for

analytical procedures.

Challenges and Considerations

1. Complete Dissolution

- Issue: Not all metals dissolve readily; copper and nickel may require different conditions.

- Solution: Use sufficient acid volume, heat cautiously, and allow ample time for complete dissolution.

2. Formation of Passivation Layers

- Issue: Oxide layers on the coin surface can inhibit dissolution.

- Solution: Mechanical cleaning prior to dissolution and the use of aggressive acids help mitigate this.

3. Safety Hazards



- Corrosive Acids: Handle with care; acids can cause burns.
- Gas Evolution: Gases like NO, are toxic; always work in a fume hood.

- Waste Disposal: Neutralize acidic waste before disposal according to institutional protocols.

4. Accurate Volume Measurement

- Proper calibration of the volumetric flask and careful filling are vital for solution accuracy.

Applications of the Dissolved Metal Solution

- Analytical Chemistry: Quantitative analysis via titration, atomic absorption spectroscopy, or inductively
coupled plasma (ICP) methods.
- Educational Demonstrations: Illustrate the principles of metal reactivity and solution preparation.

- Research: Prepare stock solutions for electrochemical or corrosion studies.

Environmental and Ethical Considerations

- Waste Management: Metal-containing solutions must be neutralized and disposed of following
environmental regulations.

- Source of Metals: Using coins raises questions about resource conservation; consider alternative methods
when applicable.

- Safety Protocols: Ensuring the safety of students and educators is paramount during chemical handling.

Conclusion

Dissolving a Jefferson nickel to create a 100.00 mL solution is a multifaceted process that combines
fundamental chemistry concepts with practical laboratory skills. It requires careful planning, precise
measurement, and safety awareness. This process not only demonstrates core principles such as
stoichiometry, reaction mechanisms, and solution preparation but also provides a tangible connection to real-
world applications like metal analysis and materials chemistry. When performed correctly, it offers
valuable insights into the behavior of metals in acidic environments and the techniques necessary for
accurate solution preparation. Educators and students alike benefit from understanding these processes,

which underpin many analytical and industrial applications in chemistry.

Final Thoughts



Mastering the art of dissolving metals like a Jefferson nickel and preparing solutions with precision
underscores the importance of meticulous laboratory practice in chemistry. While seemingly
straightforward, this procedure embodies essential principles that form the backbone of analytical
chemistry, materials science, and environmental chemistry. Future improvements might include
exploring alternative dissolution methods, such as electrochemical approaches or using different acids, to
optimize efficiency and safety. Overall, this process remains a fundamental skill with broad applications

across scientific disciplines.
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