Ethylene Is A Very Combustible Gas. Write A

Balanced Equation For The Complete Oxidation
Reaction That

Ethylene Is A Very Combustible Gas. Write A Balanced Equation For The Complete Oxidation Reaction
That is an essential starting point for understanding the chemical behavior and safety considerations
associated with this widely used hydrocarbon. Ethylene (C,Hy), also known as ethene, is a colorless,
flammable gas with a sweet odor and taste, predominantly used in the production of plastics, chemicals, and
as a plant hormone in agriculture. Due to its high flammability, understanding its combustion reactions is

crucial for industrial safety, environmental impact, and proper handling.

Understanding Ethylene: Properties and Uses

What Is Ethylene?

Ethylene is the simplest alkene, characterized by a carbon-carbon double bond. Its molecular formula is
C,Ha, and it exists as a gas at room temperature and atmospheric pressure. Ethylene is naturally produced in

plants and plays a significant role in fruit ripening and plant growth regulation.

Common Uses of Ethylene

Ethylene's versatility makes it a vital raw material in various industries:

- Plastic Manufacturing: Used to produce polyethylene, one of the most common plastics.

- Chemical Industry: Serves as a precursor for ethylene oxide, ethylene glycol, and other chemicals.
- Agriculture: Acts as a plant hormone to promote ripening.

- Welding and Cutting: Used in specialized gas mixtures.

Combustibility of Ethylene



Why Is Ethylene Considered Highly Combustible?

Ethylene's chemical structure and physical properties contribute to its high flammability:

- Vapor Pressure: Ethylene readily vaporizes at room temperature, creating flammable mixtures with air.

- Lower Explosive Limit (LEL): Approximately 2.7% by volume in air, meaning even small concentrations
can ignite.

- Autoignition Temperature: About 460°C (860°F), indicating the temperature at which ethylene ignites
without a spark.

- Energy Content: Its high heat of combustion makes it an efficient fuel but also a hazardous one.

Risks Associated With Ethylene Combustion

- Explosion Hazard: Mixtures of ethylene with air within the explosive range can lead to explosions.
- Fire Hazard: Easily ignited by static electricity, sparks, or open flames.
- Environmental Impact: Combustion releases carbon dioxide and water vapor but can also produce toxic by-

products if incomplete.

Balanced Equation for Complete Oxidation of Ethylene

Understanding Complete Combustion

Complete combustion occurs when a hydrocarbon reacts fully with oxygen, producing only carbon dioxide
(CO,) and water (H,O). This process releases a significant amount of energy, making it vital in energy

generation and industrial applications.

Writing the Balanced Equation

The unbalanced combustion reaction for ethylene is:
C,H, + O, —» CO, + H,0O
To balance this equation, follow these steps:

1. Balance Carbon Atoms: There are 2 carbons in C;Hy, so produce 2 CO, molecules.
2. Balance Hydrogen Atoms: There are 4 hydrogens, so produce 2 H,O molecules.
3. Balance Oxygen Atoms: Count total oxygen atoms on the right side:

- 2 CO, molecules contribute 2x2 = 4 oxygen atoms.

- 2 H,0 molecules contribute 2x1 = 2 oxygen atoms.



- Total oxygen atoms needed: 4 + 2 = 6.
4. Balance Oxygen on the Left: Since each O, molecule provides 2 oxygen atoms, divide total oxygen atoms
by 2:

-6 ~2 =30, molecules.
Final balanced reaction:
CH;s,+30,—>2CO0O,+2H,0

This equation indicates that one molecule of ethylene reacts with three molecules of oxygen to produce

two molecules each of carbon dioxide and water.

Industrial and Safety Implications of Ethylene Combustion

Energy Production

Ethylene's combustion releases a large amount of heat, which can be harnessed for power generation,

heating, and industrial processes. However, uncontrolled combustion poses fire and explosion risks.

Environmental Considerations

While complete combustion primarily produces CO, and H,O, incomplete combustion can generate harmful
pollutants like carbon monoxide (CO), unburned hydrocarbons, and soot. Proper control measures are

essential to minimize environmental impact.

Handling and Storage Safety

Due to its flammability:

- Storage tanks must be designed to prevent leaks.

- Ventilation systems are crucial to prevent vapor accumulation.
- Detection sensors should be installed to identify leaks early.

- Emergency protocols should be in place to handle accidental ignition.



Key Points About Ethylene Combustion

- Ethylene is highly flammable and poses explosion and fire hazards.

- Complete combustion of ethylene produces carbon dioxide and water, releasing energy.
- The balanced chemical equation for complete oxidation is:

CHs+30,—>2CO,+2H0

- Proper safety measures are vital when handling ethylene to prevent accidents.

- Environmental considerations include managing emissions from incomplete combustion.

Conclusion

Ethylene's combustibility is both an asset and a hazard, depending on how it is managed. Its role in
industrial processes underscores the importance of understanding its combustion reactions, especially the
balanced equation for complete oxidation. Ensuring safety, environmental protection, and efficiency
requires careful handling, storage, and combustion control practices. By mastering the chemistry of
ethylene, industries can harness its energy potential while minimizing risks, contributing to safer and

more sustainable chemical and manufacturing practices.
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Frequently Asked Questions



Why is ethylene considered a highly combustible gas?

Ethylene is considered highly combustible because it is a hydrocarbon with a high flammability range and

low ignition temperature, making it easily igniteable in air.

‘What is the balanced chemical equation for the complete oxidation of
ethylene?

The balanced equation for the complete oxidation of ethylene (C,Hy) is: 2 CoHs + 5 O, = 4 CO, + 4 Hy0.

What are the potential hazards associated with the combustion of

ethylene?

The combustion of ethylene produces heat, light, carbon dioxide, and water, but incomplete combustion can

produce toxic carbon monoxide and soot, posing fire and health hazards.

How can the flammability of ethylene be safely managed in industrial
settings?

Proper ventilation, leak detection, use of explosion-proof equipment, and strict handling procedures help

manage ethylene's flammability risks in industrial environments.

‘What are some common applications of ethylene that require

understanding its combustion properties?

Ethylene is used in plastic manufacturing, ripening fruits, and chemical synthesis, all of which require

awareness of its flammability and combustion behavior for safety.

What determines whether ethylene undergoes complete or incomplete

combustion?

The availability of oxygen influences whether ethylene undergoes complete combustion (producing CO,

and H,0) or incomplete combustion (producing CO, soot, and other pollutants).

Can the combustion of ethylene be controlled to prevent hazardous

releases?

Yes, by controlling oxygen supply, maintaining proper flow rates, and using flame arresters, the

combustion of ethylene can be managed to minimize hazards.



Why is understanding the oxidation reaction of ethylene important in
safety protocols?

Understanding its oxidation helps in designing safe handling, storage, and emergency response strategies to

prevent fires, explosions, and toxic exposures.

Additional Resources

Ethylene Is A Very Combustible Gas: An In-Depth Analysis of Its Combustion Properties and Reactions
Introduction

Ethylene, a simple hydrocarbon with the chemical formula C;H,, is one of the most significant industrial
chemicals produced worldwide. It serves as a foundational building block in the manufacture of plastics,
solvents, and various chemicals. Despite its widespread utility, ethylene’s high flammability and
combustibility pose substantial safety concerns during its production, storage, transportation, and application.
Understanding the combustion behavior of ethylene, including the chemical reactions involved, is essential
for developing safety protocols, designing appropriate handling procedures, and minimizing risks associated

with its use.
Ethylene: An Overview

Ethylene is a colorless, sweet-smelling gas that belongs to the alkene family, characterized by a carbon-
carbon double bond. Its physical and chemical properties make it highly reactive and easily ignitable under
standard atmospheric conditions. The gas’s combustibility is a double-edged sword—it is vital for its

industrial applications but also necessitates stringent safety measures.
Physical and Chemical Properties of Ethylene

- Physical State: Gas at room temperature and atmospheric pressure.
- Boiling Point: -103.7°C.

- Melting Point: -169°C.

- Density: Approximately 1.178 kg/m? at standard conditions.

- Flammability Limits: 2.7% to 36% by volume in air.

- Lower Explosive Limit (LEL): 2.7%.

- Upper Explosive Limit (UEL): 36%.

These properties highlight ethylene’s propensity to form explosive mixtures with air, emphasizing the

importance of controlled environments during handling.

The Combustibility of Ethylene: Safety Implications



Given its flammability, ethylene requires careful safety management. Its ability to ignite and sustain
combustion makes it a potent fuel source but also a potential hazard. Accidental leaks or improper storage

can lead to fires or explosions, especially in industrial settings.

Safety considerations include:

- Proper Ventilation: To prevent accumulation of ethylene in confined spaces.

- Leak Detection: Use of sensors to detect ethylene leaks.

- Grounding and Bonding: To prevent static electricity buildup.

- Temperature Control: Avoiding ignition sources near ethylene storage or processing areas.

- Explosion-Proof Equipment: Use of explosion-proof electrical devices.

Chemical Nature and Combustion Reaction

Chemically, ethylene is an unsaturated hydrocarbon, featuring a double bond that imparts high reactivity.
Its combustion is a classic example of a hydrocarbon oxidation reaction, where ethylene reacts with oxygen

to produce carbon dioxide, water, and energy.

Balanced Equation for Complete Combustion of Ethylene

The combustion of ethylene in excess oxygen proceeds according to the following balanced chemical

equation:

C,H, + 30, —» 2CO, + 2H,0

This equation indicates that one mole of ethylene reacts with three moles of oxygen to produce two moles
of carbon dioxide and two moles of water. The reaction releases energy in the form of heat and light,

which is the characteristic of combustion.

Detailed Explanation of the Combustion Reaction

1. Reactants:
- Ethylene (C,Hy): The hydrocarbon fuel.

- Oxygen (0,): The oxidizing agent providing the necessary oxygen atoms for combustion.

2. Products:
- Carbon Dioxide (CO,): The complete oxidation product of carbon in ethylene.

- Water (H,0): The oxidation product of hydrogen in ethylene.

3. Energy Release:
- Combustion of ethylene is exothermic, releasing a significant amount of energy used in various industrial

processes.



Incomplete Combustion and Its Hazards

In real-world scenarios, complete combustion may not always occur due to insufficient oxygen supply,

leading to incomplete combustion:

C,H, + 20, — 2CO + 2H,0

This produces carbon monoxide (CO), a colorless, odorless, and highly toxic gas, and soot (carbon particles).
Incomplete combustion can result in hazardous conditions, including toxic exposure and the risk of fire or
explosion.

Industrial Relevance of Ethylene Combustion

Understanding ethylene’s combustion is critical for:

- Designing Combustion Systems: Ensuring complete combustion for efficiency and safety.

- Emergency Response: Recognizing combustion products and potential hazards.

- Environmental Impact: Managing emissions of CO, CO,, and unburned hydrocarbons.

Safety Measures and Handling

Given its combustibility, ethylene must be handled with care:

- Storage: In approved pressurized cylinders or tanks, away from heat sources.

- Transportation: Using specialized vehicles designed for flammable gases.

- Usage: Within well-ventilated areas, with explosion-proof equipment.

- Monitoring: Continuous detection of leaks and combustible concentrations.

Regulations and Standards

Various safety standards govern ethylene handling, including:

- OSHA (Occupational Safety and Health Administration): Regulations for workplace safety.

- NFPA (National Fire Protection Association): Flammability and explosion hazard classifications.

- EPA (Environmental Protection Agency): Emission standards.

Conclusion

Ethylene’s status as a very combustible gas underscores the importance of understanding its chemical
behavior, particularly its combustion reactions. The balanced combustion equation—C,H4 + 30, = 2CO, +
2H,O—serves as a fundamental reference in both industrial applications and safety protocols. Proper

management, adherence to safety standards, and awareness of the hazards associated with ethylene

combustion are vital for leveraging its benefits while minimizing risks. As industry continues to rely on



ethylene for manufacturing and energy, ongoing research and regulation remain essential to ensure safe

handling and environmental protection.

Ethylene Is A Very Combustible Gas Write A Balanced
Equation For The Complete Oxidation Reaction That

Ethylene Is A Very Combustible Gas Write A Balanced Equation For The Complete Oxidation
Reaction That

Related Articles

e Essential Amino Acids? Can Be Synthesized By The Body. Must Be Provided By The Diet. Are
The Only Ones

e Encryption Can Help Protect Volumes In The Following Situations Except:A.when A Storage
Device Is Lost

e An Element Consists Of Two Isotopes. The Natural Abundance Of One Isotope Is 60.1% And Its
Atomic Mass

Back to Home


https://sip.evo9x.com/ma24/ethylene-is-a-very-combustible-gas-write-a-balanced-equation-for-the-complete-oxidation-reaction-that.pdf
https://sip.evo9x.com/ma24/ethylene-is-a-very-combustible-gas-write-a-balanced-equation-for-the-complete-oxidation-reaction-that.pdf
https://sip.evo9x.com/ma24/essential-amino-acids-can-be-synthesized-by-the-body-must-be-provided-by-the-diet-are-the-only-ones.pdf
https://sip.evo9x.com/ma24/essential-amino-acids-can-be-synthesized-by-the-body-must-be-provided-by-the-diet-are-the-only-ones.pdf
https://sip.evo9x.com/ma24/encryption-can-help-protect-volumes-in-the-following-situations-except-a-when-a-storage-device-is-lost.pdf
https://sip.evo9x.com/ma24/encryption-can-help-protect-volumes-in-the-following-situations-except-a-when-a-storage-device-is-lost.pdf
https://sip.evo9x.com/ma24/an-element-consists-of-two-isotopes-the-natural-abundance-of-one-isotope-is-60-1-and-its-atomic-mass.pdf
https://sip.evo9x.com/ma24/an-element-consists-of-two-isotopes-the-natural-abundance-of-one-isotope-is-60-1-and-its-atomic-mass.pdf
https://sip.evo9x.com

