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When faced with a problem asking to convert a large number of particles of a compound like Li₂O
(lithium oxide) into grams of a related compound or substance, such as Li₂ODOLL, it’s essential to
approach the task methodically. This process involves understanding the scientific principles behind
particle count conversions, mole calculations, molar masses, and the relationship between the
compounds involved. This comprehensive guide will walk you through the step-by-step process,
emphasizing key concepts, calculations, and best practices for solving such problems efficiently and
accurately.

---

Understanding the Problem

Before diving into calculations, it’s crucial to understand the key components of the problem:

- Number of particles: 3.07 × 10⁸ particles of Li₂O.
- Target: Convert this particle count into grams of Li₂ODOLL.
- Relevant concepts:
- Avogadro's number
- Molar mass
- Conversion between particles and moles
- Understanding chemical formulas and their molar masses
- Recognizing the relationship between Li₂O and Li₂ODOLL

---

Key Concepts and Principles

1. Particles and Moles
- Avogadro's number (6.022 × 10²³): The number of particles (atoms, molecules, ions) in one mole of
a substance.
- Conversion formula:

\[
\text{Number of moles} = \frac{\text{Number of particles}}{\text{Avogadro's number}}



\]

2. Molar Mass
- Molar mass is the mass of one mole of a substance, expressed in grams per mole (g/mol).
- To find the molar mass of Li₂O and Li₂ODOLL, sum the atomic masses:

- Lithium (Li): approximately 6.94 g/mol
- Oxygen (O): approximately 16.00 g/mol
- Deuterium (D): approximately 2.014 g/mol (heavy isotope of hydrogen, but often approximated as
hydrogen for molar calculations)

3. Converting Moles to Grams
- Once the number of moles is calculated, multiply by the molar mass to get grams:

\[
\text{Mass (g)} = \text{Moles} \times \text{Molar mass (g/mol)}
\]

4. Understanding the Relationship between Li₂O and Li₂ODOLL
- Clarify what Li₂ODOLL represents.
- If Li₂ODOLL is a compound related to Li₂O but contains deuterium or other modifications, determine
whether the molar mass differs significantly.
- For the purpose of this problem, assume Li₂ODOLL is formed by substituting hydrogen with
deuterium in the compound, affecting molar mass accordingly.

---

Step-by-Step Solution Process

Step 1: Convert Particles to Moles of Li₂O

- Use Avogadro's number:

\[
\text{Moles of Li}_2O = \frac{3.07 \times 10^8 \text{ particles}}{6.022 \times 10^{23} \text{
particles/mole}}
\]

- Calculate this value:

\[



\text{Moles of Li}_2O \approx \frac{3.07 \times 10^8}{6.022 \times 10^{23}} \approx 5.10 \times
10^{-16} \text{ moles}
\]

Step 2: Determine Molar Mass of Li₂O and Li₂ODOLL

- Molar mass of Li₂O:

\[
(2 \times 6.94) + 16.00 = 13.88 + 16.00 = 29.88 \text{ g/mol}
\]

- Molar mass of Li₂ODOLL:

- Assuming deuterium replaces hydrogen:

\[
(2 \times 6.94) + 16.00 + 2.014 = 13.88 + 16.00 + 2.014 = 31.894 \text{ g/mol}
\]

- Note: If the problem states "grams of Li₂ODOLL," and the compound is a derivative with deuterium,
this molar mass adjustment is critical.

Step 3: Calculate Grams of Li₂ODOLL

- Multiply the moles of Li₂O by the molar mass of Li₂ODOLL:

\[
\text{Mass of Li}_2\text{ODOLL} = 5.10 \times 10^{-16} \times 31.894 \approx 1.63 \times
10^{-14} \text{ grams}
\]

- This tiny mass reflects the extremely small amount of particles being converted.

---

Additional Considerations

1. Clarifying the Compound Relationship
- Make sure to confirm if Li₂ODOLL is directly related to Li₂O or a derivative.
- If the problem involves converting particles of Li₂O into grams of a different compound, determine
the mole ratio between the compounds.



2. Molecular Ratios and Stoichiometry
- Sometimes, chemical reactions or conversions require understanding molar ratios.

3. Handling Large or Small Numbers
- Use scientific notation consistently.
- Double-check calculations to avoid errors, especially when dealing with tiny or huge numbers.

4. Error Propagation and Precision
- Be mindful of significant figures throughout calculations.
- Round appropriately based on the given data.

---

Summary of the Process

To summarize, converting particles of Li₂O to grams of Li₂ODOLL involves:

1. Converting particles to moles using Avogadro's number.
2. Calculating the molar mass of Li₂ODOLL, considering its chemical composition.
3. Multiplying moles by molar mass to obtain the mass in grams.

This systematic approach ensures accurate conversion, critical in chemistry and related sciences.

---

Additional Tips for Effective Problem Solving

- Always verify the chemical formulas and molar masses before calculations.
- Maintain unit consistency throughout.
- Use scientific notation to handle large or small numbers efficiently.
- Cross-check your calculations at each step.
- Understand the chemical context to interpret what the problem asks more precisely.

---

Conclusion

Solving a problem that involves converting a specified number of particles of a chemical compound
into grams of another compound requires a clear understanding of atomic/molecular concepts, molar
masses, and unit conversions. By systematically applying principles of chemistry—starting from



particles to moles, then to grams—you can arrive at an accurate solution. Remember to validate
assumptions about the compounds involved, carefully perform calculations, and consider the
implications of molecular differences, such as isotopic substitutions like deuterium in Li₂ODOLL.
Mastering this approach will enhance your proficiency in chemical conversions and problem-solving in
chemistry.

---

Key Takeaways:

- Always convert particles to moles using Avogadro's number.
- Calculate accurate molar masses considering the chemical composition.
- Multiply moles by molar mass to find grams.
- Confirm the relationship between compounds when dealing with derivatives or isotopic substitutions.
- Use precise calculations and scientific notation for accuracy.

By following this structured method, you can confidently tackle similar chemical conversion problems
in academic, research, or industrial settings.

Frequently Asked Questions

How do you convert particles of Li₂O to grams of Li₂O?
First, determine the number of particles given, then use Avogadro's number to convert particles to
moles, and finally multiply by the molar mass of Li₂O to find the mass in grams.

What is the molar mass of Li₂O needed for this conversion?
The molar mass of Li₂O is approximately 29.88 g/mol, calculated as (2 × 6.94 g/mol for Li) + (1 ×
16.00 g/mol for O).

How many particles are in one mole of Li₂O?
One mole of Li₂O contains Avogadro's number of particles, which is approximately 6.022 × 10²³
particles.

What is the step-by-step process to convert 3.07×10⁸
particles of Li₂O to grams?
First, divide the number of particles by Avogadro's number to find moles: (3.07×10⁸) / (6.022×10²³).
Then, multiply the moles by the molar mass of Li₂O (29.88 g/mol) to get grams.

How do you handle the calculation to ensure accuracy in the
conversion?
Use precise values for constants like Avogadro's number and molar mass, perform calculations step-
by-step, and keep track of units throughout to minimize errors.



What is the final mass in grams of 3.07×10⁸ particles of Li₂O?
Calculating: (3.07×10⁸ / 6.022×10²³) mol × 29.88 g/mol ≈ 1.52×10⁻¹⁴ grams of Li₂O.

How can understanding this conversion help in practical
chemistry applications?
It allows chemists to accurately determine the amount of substance from particle counts, which is
essential for reactions, formulations, and laboratory measurements where precise mass calculations
are required.

Additional Resources
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Li₂O

Converting a given number of particles into grams is a common task in chemistry, especially when
dealing with molecular quantities and preparing samples. When faced with a problem like "Convert
3.07 × 10^8 particles of Li₂O to grams," a systematic approach rooted in fundamental chemical
principles ensures accuracy and clarity. This article walks through the detailed process, from
understanding the problem to performing the calculations, providing a clear roadmap for students,
educators, and professionals alike.

---

Understanding the Problem: Particles, Moles, and Mass

The core challenge in this problem involves translating a count of particles—specifically, 3.07 × 10^8
particles of lithium oxide (Li₂O)—into a measurable quantity in grams. This process involves three key
concepts:

- Particles (Atoms, Molecules, or Formula Units): The fundamental units of matter.
- Moles: A standard unit in chemistry representing a specific number of particles.
- Mass in Grams: The measurable weight of a substance.

The primary goal is to convert the number of particles into grams, which necessitates understanding
the relationship between particles, moles, and mass.

---

Step 1: Recognizing the Key Conversion Factors

To bridge the gap from particles to grams, we rely on two essential constants:

1. Avogadro's Number:
- \(6.022 \times 10^{23}\) particles/mole
- This is the number of particles in one mole of any substance.

2. Molar Mass of Li₂O:



- Calculated by summing the atomic masses of its constituent atoms:
- Lithium (Li): approximately 6.94 g/mol
- Oxygen (O): approximately 16.00 g/mol

- Molar mass of Li₂O:
\( (2 \times 6.94) + 16.00 = 13.88 + 16.00 = 29.88\, \text{g/mol} \)

---

Step 2: Converting Particles to Moles

The first quantitative step involves converting the number of particles into moles. Since one mole
contains \(6.022 \times 10^{23}\) particles, the number of moles is calculated as:

\[
\text{Number of moles} = \frac{\text{Number of particles}}{\text{Avogadro's number}}
\]

Applying this to the given:

\[
\text{Number of moles} = \frac{3.07 \times 10^{8}}{6.022 \times 10^{23}}
\]

This division yields:

\[
\text{Number of moles} \approx 5.10 \times 10^{-16} \text{ mol}
\]

(Note: It’s important to keep track of significant figures; the original number has 3 significant figures,
so the result should reflect that.)

---

Step 3: Converting Moles to Grams

Next, convert moles of Li₂O into grams using the molar mass:

\[
\text{Mass in grams} = \text{Number of moles} \times \text{Molar mass}
\]

Plugging in the values:

\[
\text{Mass} = 5.10 \times 10^{-16} \text{ mol} \times 29.88\, \text{g/mol}
\]

Calculating this:



\[
\text{Mass} \approx 1.53 \times 10^{-14} \text{ grams}
\]

This is an extremely small mass, illustrating how tiny quantities of particles translate into measurable
weights.

---

Step 4: Verification and Reasonableness Check

It’s crucial to verify the result:

- The small number of particles corresponds to a tiny mass, which aligns with expectations.
- The calculation uses precise constants and logical steps, reducing potential errors.

---

Practical Considerations and Common Pitfalls

While the calculations are straightforward in theory, practical challenges and common mistakes can
occur:

- Incorrect use of Avogadro’s number:
Ensure the number is correctly applied; it’s the number of particles per mole, not per gram or other
units.

- Mixing units:
Be consistent with units, especially when dealing with molar masses and particle counts.

- Significant figures:
Maintain appropriate significant figures throughout, based on the original data.

- Atomic masses:
Use precise atomic masses from reliable sources for molar mass calculations.

---

Real-World Applications and Relevance

Understanding how to perform such conversions is vital in various fields:

- Chemical manufacturing: Precise dosing of reactants.
- Laboratory research: Quantifying small quantities of materials.
- Pharmaceutical development: Handling minute amounts of compounds.

This problem exemplifies the importance of foundational concepts in chemistry, such as mole
relationships and unit conversions, which underpin accurate experimental work and scientific
communication.

---



Summary: A Step-by-Step Approach

To recap, solving the problem of converting particles of Li₂O into grams involves:

1. Identify given data: particles count (3.07 × 10^8).
2. Recall conversion factors: Avogadro’s number and molar mass.
3. Convert particles to moles: divide by Avogadro’s number.
4. Convert moles to grams: multiply by molar mass.
5. Interpret the result: understand the very small mass corresponding to the particle count.

This structured approach ensures clarity, accuracy, and confidence when tackling similar problems in
chemistry.

---

Final Thoughts

Converting particles to grams might seem intimidating at first, but breaking down the process into
manageable steps demystifies the task. By understanding the relationships between particles, moles,
and mass, and applying fundamental constants and chemical principles, you can confidently convert
even tiny quantities of substances into meaningful measurements. Whether in a laboratory,
classroom, or industrial setting, mastering these conversions is essential for precise scientific work
and effective communication of quantitative data.
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