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The Liquid 1-nonanol Has A Density Of 0.828 G/mL At 20 C. If A 2.65 Kilogram
Sample Of This Compound presents an interesting scenario for discussing the physical
properties, applications, and calculations related to this chemical compound. 1-Nonanol is
a valuable alcohol in various industrial and scientific contexts, and understanding its
density, mass, and volume relationships can be critical for practical applications. In this
article, we will explore the properties of 1-nonanol, how to perform relevant calculations,
and the significance of its density at 20°C.

---

Understanding 1-Nonanol: An Overview

What Is 1-Nonanol?
1-Nonanol, also known as nonyl alcohol, is a primary alcohol with the molecular formula
C9H20O. It consists of a nine-carbon straight chain with a hydroxyl group (-OH) attached
to the first carbon atom. Its structure makes it a member of the alcohol family, with
unique physical and chemical properties suited for various uses.

Key Characteristics of 1-Nonanol:
- Molecular weight: Approximately 142.25 g/mol
- Physical state: Liquid at room temperature
- Odor: Slightly floral or fatty odor
- Solubility: Slightly soluble in water but soluble in organic solvents like ethanol and
benzene
- Boiling point: Around 213°C (415°F)
- Density at 20°C: 0.828 g/mL

---

Significance of Density in Chemistry

Density is a fundamental physical property that indicates how much mass is contained
within a unit volume of a substance. It is crucial for:

- Calculations involving mass and volume
- Designing mixing and formulation processes
- Determining purity and quality of chemicals



- Understanding flow and storage requirements

The density of 1-nonanol at 20°C (0.828 g/mL) allows chemists and engineers to determine
the volume of a given mass, which is essential in applications like formulation of products,
chemical reactions, and industrial manufacturing.

---

Calculating Volume of a 2.65 kg Sample of 1-
Nonanol

Given:
- Mass of sample, m = 2.65 kg
- Density of 1-nonanol, ρ = 0.828 g/mL

Step 1: Convert mass to grams

Since density is in g/mL, convert kilograms to grams:

\[ 2.65\, \text{kg} \times 1000\, \text{g/kg} = 2650\, \text{g} \]

Step 2: Calculate volume using the density formula

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

\[ V = \frac{2650\, \text{g}}{0.828\, \text{g/mL}} \]

\[ V \approx 3202.89\, \text{mL} \]

Step 3: Convert mL to liters for practical applications

\[ 3202.89\, \text{mL} \div 1000 = 3.20289\, \text{L} \]

Result:
A 2.65 kg sample of 1-nonanol occupies approximately 3.203 liters at 20°C.

---

Applications of 1-Nonanol in Industry

1-nonanol finds diverse applications across different sectors owing to its physical and
chemical properties.



1. Surfactants and Emulsifiers
- Used as an intermediate in synthesizing surfactants
- Contributes to the formation of stable emulsions in cosmetics and cleaning products

2. Fragrance and Flavor Industry
- Provides a floral or fatty scent in perfumes and fragrances
- Used in flavor formulations for its aromatic profile

3. Chemical Synthesis
- Serves as a precursor in producing nonanol-based derivatives
- Used in manufacturing plasticizers, lubricants, and other functional chemicals

4. Solvent and Extractant
- Acts as a solvent for organic compounds
- Employed in extraction processes in laboratory settings

---

Physical and Chemical Properties of 1-Nonanol

Understanding the properties of 1-nonanol helps in optimizing its use and handling.

Physical Properties:
- Density at 20°C: 0.828 g/mL
- Melting point: Around -10°C
- Boiling point: 213°C
- Vapor pressure: Low at room temperature
- Viscosity: Moderate, facilitating mixing

Chemical Properties:
- Reactivity: Can undergo oxidation to form carboxylic acids
- Compatibility: Compatible with many organic solvents
- Flammability: Flammable liquid; proper storage required

---

Handling and Safety Precautions

Due to its flammability and potential health effects, proper safety measures are necessary
when handling 1-nonanol.



Safety Guidelines:
- Use in well-ventilated areas
- Store in tightly sealed containers away from heat sources
- Wear protective gloves and goggles
- Avoid ingestion and inhalation
- In case of contact, rinse with plenty of water

---

Environmental Considerations

While useful, the environmental impact of 1-nonanol must be considered.

Biodegradability:
- It is biodegradable but requires proper disposal to prevent environmental contamination.

Regulations:
- Comply with local regulations concerning chemical storage and disposal
- Use in accordance with safety data sheets (SDS)

---

Conclusion

Understanding the physical properties of chemicals like 1-nonanol, especially their
density, is vital for practical applications in industries ranging from manufacturing to
research. With a density of 0.828 g/mL at 20°C, a 2.65 kg sample of 1-nonanol occupies
approximately 3.203 liters, highlighting the importance of accurate measurement in
formulation and processing.

The versatility of 1-nonanol, combined with its physical attributes, makes it an important
compound in the chemical industry. Proper handling, safety, and environmental
considerations ensure its benefits are harnessed responsibly. Whether used as an
intermediate, solvent, or fragrance component, understanding its properties enables
better utilization and innovation.

---
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Frequently Asked Questions



What is the density of liquid 1-nonanol at 20°C?
The density of liquid 1-nonanol at 20°C is 0.828 g/mL.

How can you calculate the volume of a 2.65 kg sample of
1-nonanol?
Convert the mass to grams (2.65 kg = 2650 g) and divide by the density: Volume = 2650 g
/ 0.828 g/mL ≈ 3203.86 mL.

What is the significance of knowing the density of 1-
nonanol?
Knowing the density helps determine the volume of a given mass, which is essential for
mixing, formulation, and process calculations in chemical and industrial applications.

How would the volume change if the density of 1-
nonanol increased to 0.85 g/mL at the same
temperature?
The volume would decrease because volume = mass / density; with higher density, the
same mass occupies less volume. For 2650 g, volume = 2650 g / 0.85 g/mL ≈ 3117.65 mL.

Is 1-nonanol a polar or non-polar compound, and how
does its density relate to its polarity?
1-Nonanol is a mostly non-polar compound due to its long hydrocarbon chain, and its
density is typical for such organic liquids, reflecting its molecular structure and
intermolecular forces.

What are some common uses of 1-nonanol in industry?
1-Nonanol is used in the production of flavors, fragrances, and as an intermediate in
chemical syntheses due to its alcohol properties.

How does temperature affect the density of 1-nonanol?
Generally, increasing temperature decreases the density of liquids like 1-nonanol because
of thermal expansion, meaning it becomes less dense at higher temperatures.

Additional Resources
1-Nonanol: Exploring Its Properties and Practical Implications

When examining the fascinating world of organic compounds, 1-nonanol stands out as a
noteworthy alcohol with diverse applications across industries such as cosmetics,



pharmaceuticals, and chemical manufacturing. Its physical and chemical characteristics
directly influence how it’s handled, stored, and utilized in various processes. In this
article, we take an in-depth look at liquid 1-nonanol, focusing on its density at 20°C,
analyzing what a 2.65-kilogram sample signifies practically, and exploring the broader
implications of its properties.

---

Understanding 1-Nonanol: An Overview

1-Nonanol is a straight-chain aliphatic alcohol with the molecular formula C9H20O. As a
primary alcohol, it features a hydroxyl group (-OH) attached to the terminal carbon of a
nine-carbon chain. Its physical state at room temperature is liquid, and it exhibits
characteristics typical of long-chain alcohols, such as relatively high boiling points, low
volatility, and moderate solubility in water.

Key features of 1-nonanol include:

- Molecular weight: Approximately 142.25 g/mol
- Physical state: Colorless, viscous liquid
- Odor: Mild, fatty or waxy smell
- Boiling point: Around 236°C (457°F)
- Flash point: Approximately 95°C (203°F)

Understanding these properties provides a foundation for appreciating its applications and
handling considerations.

---

Density of Liquid 1-Nonanol at 20°C

A crucial physical property of liquids is density, which influences how substances are
stored and processed. For liquid 1-nonanol, the density at 20°C is reported as 0.828 g/mL.

Significance of Density

Density determines how the compound interacts with other substances, impacts its flow
characteristics, and influences separation processes like distillation or extraction. For
instance, a lower density than water (1.0 g/mL) means that 1-nonanol will float on water,
which is vital for separation techniques.

How Density is Measured and Its Reliability

Density measurements are typically performed using pycnometers or digital densitometers
with precise temperature control. Since density varies with temperature, the specified
value at 20°C is standard, providing a consistent reference point. The value of 0.828 g/mL



indicates that 1-nonanol is less dense than water, consistent with similar long-chain
alcohols.

Practical Implications

- Handling & Storage: Given its density, 1-nonanol can be easily separated from aqueous
solutions by decanting or phase separation.
- Transport: Its density influences shipping costs and container specifications, as liquids
with lower densities occupy more volume per unit mass.
- Processing: Density affects flow rates in pipelines and mixing ratios in formulations.

---

Calculating the Volume of a 2.65 Kilogram
Sample of 1-Nonanol

Understanding the physical size of a given mass of 1-nonanol is essential for practical
applications, especially in manufacturing or laboratory settings. Given a sample mass of
2.65 kg, we can determine its volume using the formula:

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

Substituting the known values:

\[
\text{Mass} = 2.65\, \text{kg} = 2650\, \text{g}
\]
\[
\text{Density} = 0.828\, \text{g/mL}
\]

Calculations:

\[
\text{Volume} = \frac{2650\, \text{g}}{0.828\, \text{g/mL}} \approx 3202\, \text{mL}
\]

or approximately 3.202 liters.

Implications of the Volume Calculation

- Storage Containers: A volume of about 3.2 liters requires appropriate containers, such as
large drums or bottles designed for chemical storage.
- Handling: Knowing the volume helps in planning for transfer, mixing, and dispensing
operations.
- Cost Estimation: Volume directly correlates with shipping and handling costs, especially



when purchasing or selling in bulk.

---

Applications and Handling of 1-Nonanol Based on
Its Physical Properties

The physical characteristics of 1-nonanol, especially its density and viscosity, influence its
practical applications across various fields.

1. Cosmetic and Fragrance Industry

- Solvent and Carrier: Its moderate polarity and hydrophobic nature make it suitable as a
solvent in perfumes and skin-care formulations.
- Olfactory Additive: The mild waxy odor complements aromatic blends, and its low
volatility ensures longevity of scent.

2. Pharmaceutical and Chemical Manufacturing

- Intermediate: Used in synthesizing surfactants, plasticizers, or other specialty chemicals.
- Solvent: Its density and chemical stability make it ideal for dissolving certain compounds
safely.

3. Industrial Processes

- Extraction and Separation: Its density difference from water facilitates phase separation
in extraction processes.
- Lubricants: Its viscosity, influenced by chain length and purity, makes it suitable for
lubrication in specific equipment.

Handling Considerations

- Storage Conditions: Should be kept in airtight, corrosion-resistant containers to prevent
oxidation or contamination.
- Temperature Control: Maintaining ambient conditions around 20°C ensures consistent
density and viscosity.
- Safety Precautions: Flammable with a flash point around 95°C; proper ventilation,
grounding, and fire safety measures are essential.

---

Environmental and Safety Profile

While 1-nonanol is generally considered safe when handled properly, some considerations
are necessary:



- Toxicity: Low toxicity but ingestion or inhalation in large quantities should be avoided.
- Environmental Impact: Since it is biodegradable, spills can be managed with standard
cleanup procedures, but environmental release should be minimized.
- Regulations: Compliant with chemical safety standards, but specific regulations depend
on regional legislation.

---

Conclusion: Practical Insights for Industry and
Research

Understanding the density of liquid 1-nonanol at 20°C and its implications for a 2.65-
kilogram sample offers valuable insights into its handling, storage, and application
potential. Its density of 0.828 g/mL signifies ease of separation and suitable flow
properties, making it an attractive solvent and raw material in multiple industrial sectors.

From calculating the approximate volume to considering safety and environmental factors,
each aspect underscores the importance of comprehensive knowledge about this
compound’s physical properties. Whether used in formulations, synthesis, or as a solvent,
appreciating these details ensures efficient, safe, and effective utilization.

In essence, 1-nonanol exemplifies how fundamental physical data underpin practical
applications, guiding industry professionals and researchers in optimizing its use for
innovative solutions and sustainable practices.
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