Renewable Hydrocarbon Oil: A Cleaner Alternative

Overview

Renewable hydrocarbon oil, often referred to as "renewable oil," is an advanced biofuel

designed to serve as a direct replacement for conventional petroleum-based oil. Produced from

renewable resources like vegetable oils, animal fats, and waste greases through processes such

as hydrotreating, renewable oil offers numerous environmental, economic, and operational

benefits.

Key Characteristics

Chemical Composition: Renewable oil consists of hydrocarbons that are chemically
identical to those in petroleum oil. This compatibility allows it to be used in existing
engines and infrastructure without the need for modification.

Production Process: Unlike biooil, which is produced through transesterification,
renewable oil is created via hydrotreating. This process removes oxygen and
impurities, resulting in a high-quality fuel that mirrors the properties of petroleum oil.
Environmental Impact: Renewable oil contributes to a cleaner environment by
significantly reducing greenhouse gas emissions and containing lower levels of sulfur
and aromatics, leading to fewer pollutants.

Performance: With a high cetane number, renewable oil enhances engine performance
and efficiency compared to traditional oil.

Applications: Renewable oil can seamlessly replace conventional oil across various

applications, including transportation, power generation, and heating.

Comparison with Biooil

Chemical Structure: Renewable oil is composed of hydrocarbons, akin to petroleum
oil, while biooil consists of fatty acid methyl esters (FAME).

Compeatibility: Renewable oil is fully compatible with existing oil infrastructure,
whereas biooil may require blending and can be limited in certain engines and climates.
Production: Renewable oil is refined through hydrotreating, in contrast to biooil's

production via transesterification.

Advantages

Greenhouse Gas Reduction: Renewable oil can reduce lifecycle greenhouse gas
emissions by up to 80% or more compared to conventional oil.
Direct Replacement: It serves as a direct replacement for petroleum oil in existing

engines and infrastructure without requiring modifications.



e Fossil Fuel Independence: Adoption of renewable oil helps reduce reliance on fossil
fuels.
Challenges
e Production Costs: Depending on feedstock and technology, renewable oil can be more
expensive to produce than conventional oil.
e Feedstock Availability: Availability of sustainable feedstock is limited by agricultural
production and competition with other uses.
Environmental Impact of Renewable Hydrocarbon Oil
Renewable hydrocarbon oil is designed to minimize environmental impact compared to
conventional fossil fuels. Below are key contributions to environmental sustainability:
Environmental Benefits
o Reduced Greenhouse Gas Emissions:
o Lifecycle Emissions: Up to 80% reduction in greenhouse gas emissions compared
to conventional oil.
o  Carbon Neutrality: Often considered carbon-neutral because the carbon released
during combustion was absorbed by the feedstock during its growth.
o Lower Air Pollutants:
o Reduced Sulfur Content. Lower sulfur content results in reduced sulfur dioxide
(SO,) emissions, which contribute to acid rain.
o Lower Particulate Matter: Cleaner combustion reduces particulate matter
emissions, benefiting air quality and public health.
o Fewer Aromatics: Reduced aromatic hydrocarbons lower emissions of harmful
pollutants like nitrogen oxides (NOy) and carbon monoxide (CO).
e Sustainability of Feedstocks:
o Waste Utilization: Renewable oil can be made from waste products, reducing
waste and environmental pollution.
o Non-Food Crops: Using non-food crops for production reduces competition with
food resources.
e Land and Water Use:
o Less Intensive Land Use: Requires less land and water compared to biofuels like
corn ethanol, reducing the environmental impact of agriculture.
o Improved Soil Health: Production from cover crops or perennial plants can
improve soil health and reduce erosion.

o Energy Efficiency:



o Higher Energy Content. Higher energy content per gallon leads to more efficient
energy use.
o Better Cold Weather Performance: Performs better in cold weather compared to

biooil, reducing the need for additives or blending.

Challenges and Considerations

Feedstock Availability: Sustainable feedstock availability is crucial to avoid negative
environmental impacts like deforestation or biodiversity loss.

Production Energy Use: The energy-intensive production process requires renewable
energy sources to maximize environmental benefits.

Land Use Change: Land use changes for feedstock production can diminish

environmental benefits.

Emissions Profile of Renewable Hydrocarbon Oil

When evaluating emissions from renewable hydrocarbon oil, it’s important to compare them

to conventional oil:

Emissions Benefits

Greenhouse Gas (GHG) Emissions:
o COs: Renewable oil significantly reduces CO, emissions due to the carbon
neutrality of the feedstock.
o Overall GHG Reduction: Up to 80% or more lifecycle GHG emissions reduction
compared to fossil oil.
Nitrogen Oxides (NOy):
o Emission Levels: Similar NO, emissions to conventional oil, but cleaner burning
may result in slightly lower levels.
Particulate Matter (PM):
o Reduction: Lower levels of particulate matter due to cleaner combustion and
lower sulfur content.
Sulfur Dioxide (SO,):
o Lower Emissions: Very low sulfur content results in significantly lower SO,
emissions.
Carbon Monoxide (CO):
o Emission Levels: Lower CO emissions due to cleaner combustion.
Unburned Hydrocarbons (UHCs):
o Reduction: Reduced emissions of unburned hydrocarbons, thanks to better
combustion characteristics.

Aromatic Compounds:



o Lower Content. Fewer aromatic compounds result in lower emissions and
improved air quality.
Factors Influencing Emissions
o Feedstock and Production Method: The type of feedstock and production method
significantly impact the emissions profile.
e Engine Type and Condition: Emissions performance also depends on the engine type,
condition, and maintenance.
¢ Blend Levels: Blending with conventional oil affects the emissions profile, with pure
renewable oil offering the greatest reduction.
Economic Growth from Renewable Hydrocarbon Oil
Renewable hydrocarbons, such as renewable oil, play a significant role in economic growth
by creating jobs, fostering industry development, and enhancing energy security.
Economic Benefits
e Job Creation:
o Production Jobs: Renewable hydrocarbon production facilities create jobs in
manufacturing, maintenance, and operations.
o Agricultural Jobs: Provides additional income sources and job opportunities for
farmers.
e Industry Growth:
o Investment in Technology: Drives investment in research and development,
leading to innovations across industries.
o Infrastructure Development. Expanding production capacity requires new
infrastructure, contributing to economic growth.
e Energy Security:
o Diversification: Reduces dependence on fossil fuels, enhancing energy security.
o Local Production: Renewable fuels produced domestically reduce reliance on
imports, strengthening local economies.
e Environmental and Health Benefits:
o Cost Savings: Reduces pollution and healthcare costs, benefiting the economy.
o Regulatory Compliance: Helps businesses and governments meet environmental
standards, avoiding penalties.
Economic Challenges
e Cost of Production: Higher production costs compared to fossil fuels can affect

competitiveness.



e Infrastructure Investment: Requires significant capital investment for production and
distribution infrastructure.
e Feedstock Availability: Sustainable feedstock supply is crucial for long-term economic
viability.
e Market Transition: Adoption rates depend on government policies, market incentives,
and technological advancements.
Benefits of Renewable Hydrocarbon Oil
Renewable hydrocarbons, particularly oil-type fractions like renewable oil, offer significant
benefits across environmental, economic, operational, social, and health dimensions.
Environmental Benefits
e Reduced Greenhouse Gas Emissions: Up to 80% reduction in CO, emissions
compared to conventional oil.
e Improved Air Quality: Lower particulate emissions and reduced sulfur content
contribute to better air quality.
e Fewer Harmful Pollutants: Reduced aromatic compounds lead to lower NOy and CO
emissions.
e Sustainable Feedstocks: Utilizes waste materials and non-food crops, supporting a
circular economy.
Economic Benefits
e Job Creation: Growth in production facilities and agricultural feedstock sectors creates
jobs.
¢ Investment and Industry Growth: Fosters technological innovation and infrastructure
development.
o Energy Security: Reduces reliance on imported fuels, enhancing national energy
security.
Operational Benefits
o Compatibility: Can be used in existing oil engines and infrastructure without
modification.
e Performance: Higher cetane number leads to better engine performance and cold
weather stability.
Social and Health Benefits
e Public Health: Cleaner air improves public health and reduces healthcare costs.
e Community Impact: Supports economic development in rural and underserved
communities.

Long-Term Sustainability



Reduced Environmental Impact: Lower lifecycle environmental impact contributes to
sustainability goals.
Enhanced Resilience: Supports a resilient energy system adaptable to environmental

and economic changes.



