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What Volume Of Benzene (C6H6, D = 0.88 G ML-1, Molar Mass = 78.11 G Mol-1) Is
Required To Produce 1.5 grams or moles of a specific product depends on the underlying
chemical reaction, its stoichiometry, and the conditions under which the reaction occurs. In this
article, we will explore the detailed process of calculating the volume of benzene necessary to
produce a desired amount of a product, assuming a particular chemical reaction, and considering
the physical properties of benzene such as density and molar mass. We will walk through the steps
involved in converting between mass, moles, and volume, and highlight the importance of
understanding chemical equations, molar ratios, and physical constants.

Understanding the Context and Assumptions

Identifying the Product and Reaction

Before calculating the volume of benzene required, it is critical to specify what product is being
formed and the chemical reaction involved. For example, suppose we are interested in producing a
certain amount of a compound via a benzene-based reaction. Let's assume the relevant reaction is
the nitration of benzene:

C₆H₆ + HNO₃ → C₆H₅NO₂ + H₂O

In this case, the molar ratio of benzene to the product (nitrobenzene) is 1:1. Alternatively, if the
question pertains to a different synthesis, such as benzene oxidation or substitution, the reaction
and molar ratios might differ.

For this in-depth analysis, we will assume a general scenario where the molar ratio of benzene to the
desired product is 1:1, which is common in many substitution reactions. If the actual reaction is
different, the molar ratios would need adjustment accordingly.

Defining the Quantity to Be Produced

The statement specifies "to produce 1.5"—which, in typical chemical contexts, could refer to:

- 1.5 grams of the product, or
- 1.5 moles of the product.

Given the lack of units, we will explore both possibilities, starting with 1.5 grams of product and
then 1.5 moles, to provide comprehensive guidance.



Calculating the Required Moles of Benzene

Case 1: To produce 1.5 grams of the product

Step 1: Determine Moles of Product

Assuming the molar mass of the product is known; for illustration, let's say the molar mass of the
product is M_product g/mol. For simplicity, suppose the product is nitrobenzene (C₆H₅NO₂), with a
molar mass of approximately 123.11 g/mol.

Number of moles of product:

\[ \text{Moles of product} = \frac{\text{Mass of product}}{\text{Molar mass of product}} \]

\[ = \frac{1.5 \text{ g}}{123.11 \text{ g/mol}} \approx 0.0122 \text{ mol} \]

Step 2: Relate to Benzene via Stoichiometry

Given the molar ratio is 1:1:

\[ \text{Moles of benzene} = \text{Moles of product} \approx 0.0122 \text{ mol} \]

Step 3: Convert Moles of Benzene to Mass

Using the molar mass of benzene (78.11 g/mol):

\[ \text{Mass of benzene} = 0.0122 \text{ mol} \times 78.11 \text{ g/mol} \approx 0.952 \text{ g} \]

---

Case 2: To produce 1.5 moles of the product

Step 1: Moles of Benzene

With a 1:1 ratio:

\[ \text{Moles of benzene} = 1.5 \text{ mol} \]

Step 2: Convert to Mass

\[ \text{Mass of benzene} = 1.5 \text{ mol} \times 78.11 \text{ g/mol} \approx 117.17 \text{ g} \]

---



Calculating the Volume of Benzene from Mass

Once the mass of benzene required is known, the next step is to convert this mass into volume using
the density.

Using Density to Convert Mass to Volume

The density of benzene is given as:

\[ D = 0.88 \text{ g/mL} \]

The volume (V) is calculated as:

\[ V = \frac{\text{Mass}}{\text{Density}} \]

For 0.952 g (from case 1):

\[ V = \frac{0.952 \text{ g}}{0.88 \text{ g/mL}} \approx 1.08 \text{ mL} \]

For 117.17 g (from case 2):

\[ V = \frac{117.17 \text{ g}}{0.88 \text{ g/mL}} \approx 133.07 \text{ mL} \]

---

Summary of Calculations

| Scenario | Moles of Product | Moles of Benzene | Mass of Benzene (g) | Volume of Benzene (mL) |
|------------|--------------------|------------------|---------------------|------------------------|
| 1.5 grams | 0.0122 mol | 0.0122 mol | 0.952 g | 1.08 mL |
| 1.5 moles | 1.5 mol | 1.5 mol | 117.17 g | 133.07 mL |

This table summarizes the key steps and results for both interpretations of the quantity "1.5."

Additional Considerations

Impact of Reaction Conditions

- Temperature and Pressure: The calculations assume standard conditions, where benzene remains
in liquid form. Deviations in temperature or pressure might alter density and volume.
- Purity of Benzene: Commercial benzene is typically high purity, but impurities could affect the
actual volume needed.



- Reaction Efficiency: The calculations assume 100% yield. In practice, yields are less than 100%, so
actual benzene required would be higher, accounting for the reaction yield.

Practical Implications

- Safety Measures: Benzene is a toxic and carcinogenic solvent. Proper handling and safety protocols
are essential.
- Storage and Handling: The calculated volume should be stored in suitable containers, considering
volatility and safety.

Conclusion

Calculating the volume of benzene required to produce a specific amount of a product is a
fundamental task in chemical manufacturing and laboratory synthesis. By understanding the
stoichiometry of the reaction, molar masses, and physical properties like density, chemists can
accurately determine how much benzene is needed. Whether aiming to produce 1.5 grams or 1.5
moles of a product, the process involves converting the desired product quantity into moles, relating
it to benzene via the reaction's molar ratio, converting the benzene's molar amount into mass, and
finally translating that mass into volume using the density.

These calculations are essential for planning experiments, scaling up reactions for industrial
processes, and ensuring safety and efficiency. Always remember to consider reaction yields, purity,
and physical conditions to obtain the most accurate estimates.

In summary:

- To produce 1.5 grams of a product (assuming molar mass 123.11 g/mol): approximately 1.08 mL of
benzene is required.
- To produce 1.5 moles of a product: approximately 133.07 mL of benzene is required.

Understanding these principles allows chemists to effectively plan and execute chemical syntheses
involving benzene and other compounds.

Frequently Asked Questions

What volume of benzene is required to produce 1.5 moles?
Using the molar mass of benzene (78.11 g/mol) and density (0.88 g/mL), the mass for 1.5 moles is
117.165 g. The volume is then 117.165 g / 0.88 g/mL ≈ 133.1 mL.

How do you calculate the volume of benzene needed for a



given number of moles?
First, determine the mass using moles × molar mass, then divide the mass by the density to find the
volume: Volume = (moles × molar mass) / density.

What is the molar mass of benzene (C6H6)?
The molar mass of benzene is 78.11 g/mol.

What is the density of benzene in g/mL?
The density of benzene is 0.88 g/mL.

If I need 1.5 moles of benzene, how many grams do I need?
You need 1.5 mol × 78.11 g/mol = 117.165 grams of benzene.

What is the formula to convert moles of benzene to volume?
Volume = (moles × molar mass) / density.

What assumptions are made when calculating benzene volume
based on density?
It is assumed that benzene's density remains constant and that the sample is pure and at the
specified conditions.

How accurate is the volume calculation for benzene based on
standard density?
The calculation is accurate under standard conditions; variations in temperature or impurities can
affect density and volume.

What is the significance of knowing the volume of benzene
required in chemical processes?
Knowing the volume helps in precise measurement and efficient use of benzene in reactions,
ensuring safety and accuracy in laboratory and industrial settings.

Additional Resources
What Volume Of Benzene (C6H6, D = 0.88 G/mL, Molar Mass = 78.11 g/mol) Is Required To
Produce 1.5?

---



Introduction

Benzene (C₆H₆) is a fundamental aromatic hydrocarbon with widespread industrial applications,
ranging from chemical manufacturing to pharmaceuticals. Its unique chemical properties and
physical characteristics make it a subject of considerable interest in both academic research and
industrial processes. A key aspect of understanding benzene's utility involves calculating the volume
needed to produce a specific amount of product or reactant, such as 1.5 units of a particular
metric—be it grams, moles, or volume—depending on the context.

This article aims to thoroughly analyze and determine what volume of benzene is required to
produce 1.5 units of a specified quantity, with a focus on converting between mass, moles, and
volume based on benzene's physical properties. The discussion will include detailed calculations,
considerations of density, molar mass, and practical implications for laboratory and industrial
settings.

---

Clarifying the Target Quantity: What Does "1.5" Refer To?

Before proceeding, it's crucial to define what "1.5" signifies:

- If "1.5" refers to grams, the calculation involves converting grams to volume.
- If "1.5" refers to moles, then the focus shifts to molar mass and number of molecules.
- If "1.5" refers to liters, then the calculation involves density and volume conversion.

Given the nature of chemical calculations, and since the user did not specify the units, the most
common scenario is that "1.5" denotes grams of benzene. Therefore, this review will primarily
address the computation of the volume of benzene required to obtain 1.5 grams of benzene.

---

Physical Properties of Benzene Relevant to Calculations

Understanding the physical and chemical properties of benzene is fundamental for accurate
calculations:

| Property | Value | Notes |
|------------|---------|--------|
| Density (D) | 0.88 g/mL | Used to convert mass to volume |
| Molar Mass (M) | 78.11 g/mol | Used to convert grams to moles |
| Molecular Formula | C₆H₆ | Indicates six carbons and six hydrogens per molecule |

---

Step 1: Calculating the Moles of Benzene in 1.5 Grams

The first step involves converting the given mass of benzene into moles, which provides a basis for
understanding the amount of substance involved in the process.

Formula:



\[
\text{Number of moles} (n) = \frac{\text{Mass (g)}}{\text{Molar mass (g/mol)}}
\]

Calculation:

\[
n = \frac{1.5\, \text{g}}{78.11\, \text{g/mol}} \approx 0.0192\, \text{mol}
\]

Thus, 1.5 grams of benzene corresponds to approximately 0.0192 moles.

---

Step 2: Determining the Volume of Benzene in Milliliters

Using the density of benzene, the volume can be calculated directly from the mass.

Formula:

\[
V = \frac{\text{Mass (g)}}{\text{Density (g/mL)}}
\]

Calculation:

\[
V = \frac{1.5\, \text{g}}{0.88\, \text{g/mL}} \approx 1.7045\, \text{mL}
\]

Therefore, approximately 1.70 mL of benzene is required to obtain 1.5 grams.

---

Step 3: Expressing the Volume in Liters

In many laboratory or industrial contexts, volume is expressed in liters.

\[
1\, \text{L} = 1000\, \text{mL}
\]

Conversion:

\[
V \approx 1.7045\, \text{mL} \times \frac{1\, \text{L}}{1000\, \text{mL}} \approx 0.0017045\,
\text{L}
\]

Thus, the volume of benzene needed is approximately 0.00170 liters or 1.70 mL.



---

Deep Dive: Volume to Moles Relationship and Practical Implications

A. Molar Volume at Standard Conditions

At standard temperature and pressure (STP), gases occupy a molar volume of approximately 22.4
liters per mole. While benzene is a liquid, understanding molar volume concepts helps frame
reactions where benzene vaporizes or is involved in gaseous states.

For instance, if one were to consider vaporizing benzene:

\[
\text{Volume of vapor} = n \times 22.4\, \text{L/mol}
\]

---

Additional Considerations

1. Variations in Density

Density can vary slightly with temperature and pressure. The value used here (0.88 g/mL) assumes
room temperature (~20°C) and standard atmospheric pressure. For precise calculations,
measurements should be taken under controlled conditions.

2. Purity and Purification

Impurities or solvent interactions can influence the actual volume of benzene required in practical
applications. Purity ensures accurate volume-to-mass conversions.

3. Safety and Handling

Benzene is a carcinogen and should be handled with appropriate safety measures. Accurate volume
calculations are essential to minimize waste and exposure.

---

Broader Applications: From Laboratory to Industrial Scale

Understanding the volume of benzene needed to produce a specific amount of product or reactant is
crucial across various fields:

- Chemical Synthesis: Precise reagent measurement ensures efficiency and safety.
- Pharmaceutical Manufacturing: Accurate dosing depends on volume calculations.
- Environmental Monitoring: Quantifying benzene emissions involves conversion between mass,
volume, and molar quantities.
- Industrial Design: Equipment sizing requires volume estimations based on mass throughput.

---



Summary of Key Calculations

| Step | Description | Result |
|--------|--------------|---------|
| 1 | Convert 1.5 grams to moles | 0.0192 mol |
| 2 | Calculate volume from mass | 1.70 mL |
| 3 | Convert volume to liters | 0.00170 L |

Therefore, approximately 1.70 milliliters (or 0.00170 liters) of benzene are required to produce 1.5
grams of benzene.

---

Final Remarks

This detailed analysis underscores the importance of understanding physical properties and
conversion techniques in chemical calculations. Whether for academic research, industrial
processes, or safety protocols, accurately determining the volume of benzene based on a given mass
is fundamental. The process involves straightforward stoichiometric conversions, but attention to
detail ensures precision and safety.

In conclusion, to produce 1.5 grams of benzene, roughly 1.70 mL of benzene is necessary under
standard conditions. This information is vital for chemists, engineers, and safety personnel engaged
in handling benzene in various capacities.

---
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Note: Always verify physical properties under specific experimental conditions, as slight variations
can impact calculations. Proper safety protocols are essential when handling benzene.
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