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IN THE LOOP

COAL

A solid sedimentary rock 
mainly composed of car-
bon. Based on its carbon 
content, it can further be 
classified into anthracite, 
bituminous, sub-bitumi-
nous, and lignite. OIL NATURAL GAS

An odorless gas primarily
composed of methane. 
It is also called dry gas 
or wet gas depending 
on the presence of hy-
drocarbons heavier than 
methane such as ethane, 
propane, or butane in the 
gas mixture.

A liquid mainly composed 
of hydrocarbons. Crude 
oil is extracted from wells 
then refined into different 
petroleum products such 
as gasoline and diesel.

Whether it is fossil fuel or biofuel, both products undergo testing for their physical and chemical properties. Some tests included for 
determining fuel quality are calorific value, density, flash point, pH, and viscosity. Test results that are not within the accepted standards 
indicate contaminants and impurities in the sample. Handling and testing these materials exposes analysts to different chemicals such as 
volatile organic compounds (VOCs) which may cause adverse health effects.

Fossil fuels are non-renewable resources that provide 80% of the world’s energy. The burning of fossil fuels generates a large amount of 
energy which goes to heating, electricity, and transportation. Despite being beneficial, this efficient energy source negatively impacts the 
environment.

TYPES OF FOSSIL FUELS
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Since fossil fuels are fast depleting, the on-going search for alternatives and more sustainable sources of energy led us to one of many 
resources known as biomass. Biomass is a renewable and organic resource that comes from plants and animals. It is used to produce 
biofuels such as bioethanol and biodiesel which are used as additives in fossil fuels to reduce emissions.

Bioethanol is produced from raw materials with high sugar or starch content such as sugar cane. Through biological processes using 
enzymes and microorganisms, the sugar is converted into a flammable liquid, ethanol.

Biodiesel is produced from animal fat or vegetable oil such as soybean. The raw material goes under the process of transesterification to 
form biodiesel.

Biomass as a Sustainable Alternative
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Oil is extracted by the mechanical 
press or solid-liquid extraction.

Biodiesel is refined and purified 
before use.

Soybeans are pretreated by washing, 
drying, dehulling, and crushing 

to remove unwanted materials in 
preparation for processing.

Oil undergoes transesterification 
by reacting it with alcohol in the 
presence of a catalyst to produce 

crude biodiesel and glycerol.

Sugar is fermented into ethanol 
using Saccharomyces cerevisiae.

Ethanol is separated from the 
system through distillation.

Sugar cane is pretreated by size 
reduction to increase the surface 
area then undergoes hydrolysis to 
breakdown long chains of sugar.

Esco Frontier Ducted Fume Hoods are ASHRAE 110 and 
EN14175 certified and designed to quickly capture and contain 
fumes for operator protection.
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