Chemical Manufacturing

FURNACE

Petroleum goes into much more than just the tanks of our cars and
airplanes. Petroleum is part of many of the products we use every
day. Itis wellknown that plastics are made from petroleum products,
but that is only the beginning. Your toothbrush, toothpaste,
shampoo, and even your contact lenses contain petroleum, as do
carpeting, CDs, the ink in your pen, and medical devices such as
prosthetic heart valves.

Chemical plants take refine y products and turn them into the
products we use. There are many different kinds of chemical plants.
Some are small and produce one or two items. Some are very large
and produce a number of items. The largest plants can produce
over 5 billion pounds of product each year. Large chemical plants
operate all the time. They run 24 hours a day, every day of the year.
Many of these plants are automated with new technology and need
fewer people than in the past to run them.

Plant Equipment and Processes

Cracking in a chemical plant is very similar to cracking in a refine y.
Heat is used to break apart the chemical bonds of the hydrocarbon
molecules in feedstocks. Feedstocks are the raw materials used to
make products in chemical manufacturing plants.

Boilers and Furnaces

Both boilers and furnaces are important parts of chemical plants.
Often feedstocks are brought to a chemical plant in solid form, such
as powder or pellets. To work with these materials, they must be
heated and melted into liquids or sometimes gases.

Cooling Towers

Cooling towers are used to return the water used in chemical
processing back to a normal temperature before it is returned to
the river or lake from which it was taken. To do this, water is sent
through a maze-like structure that allows as much air as possible
to come into contact with the water. Gravity pulls the water down
through this maze, cooling it as it goes.

The air inside a cooling tower heats up as it comes into contact with
the warm water being fed into the tower. The warming air rises,
collecting a tiny bit of water vapor in the process, and is released
from the top of the tower. As you drive by a chemical plant, you can
sometimes see a cloud of water vapor rising from the cooling tower.

Heat Exchangers

Heat exchangers are devices that can speed up production and cut
down on the need to process waste heat at the same time. Heat
exchangers use fluids that contain waste heat, or heat that is no
longer useful from a previous step, to heat materials that must be
warmed in another step.

Heat exchangers are large pipes with smaller pipes inside. The small
pipes carry cool liquids that need to be heated. The small pipes do
not completely fill the large pipes, and the space around the small
pipes is where the waste-heat fluid (liquid or gas) flows.

As the cool liquid and the hot fluid fl w past each other, heat is
transferred from the hot fluid to the cool liquid. At the end of the
heat exchanger, the cool liquid has warmed in preparation for its
next step. The hot fluid has ooled and requires less processing.

e N

. /

4 )
Heat Exchanger

- J

Wastewater Treatment

Processing chemicals can use large quantities of water. Water
is present in nearly every step. Boilers, cooling towers, and heat
exchangers all use water. To ensure that the water leaving the plant
is as clean as the water coming into the plant, wastewater treatment
facilities are located on site.

Laboratory

One important part of a chemical plant is the laboratory. Chemists
constantly monitor the product at each step to make sure it meets
the required specific tions. If the chemistry is not just right, plastic
bags could be too weak to hold groceries or nylon thread too brittle
to sew. Chemists also monitor waste products to make sure the
land and water is not being polluted.

Loading Station

Once the final product is complete, it is stored in a warehouse or
storage tank, depending on the type of product. When needed, the
product is taken from the storage facility to a loading station to
be transported to market or to another chemical plant for further
processing. Depending on the product, it may be transported by
road, rail, air, water, or pipeline.

©2015 The NEED Project 8408 Kao Circle, Manassas, VA 20110  1.800.875.5029 www.NEED.org 23




Transportation

Refine ies and chemical plants are located all over the country
and feedstock is often moved long distances between the two.
Sometimes, chemicals are moved in small 50-pound bags or
400-pound drums. Feedstocks that must be transported in large
quantities may be moved by barge, ship, or pipelines, which can
carry larger quantities of product.

Products

To get the products that are familiar to us, feedstocks must be
processed. Different products have different steps that are needed.
Many products are made from more than one feedstock, which are
combined in different ways to produce a variety of products.

There are two general types of chemicals produced from petroleum
that are used to create most everyday items—aromatics and olefin .
Aromatics are a group of petrochemicals with a distinctive sweet
smell that are characterized by ring structures, and are produced in
refine ies and petrochemical plants. The most common aromatics
are benzene, toluene, and xylenes.

Aromatics are used for chemical production or as high-octane
components for gasoline blending. Aromatics are also used to make
plastics and polymers. These materials go into products such as
paint, textiles, building materials, and leather alternatives.

Olefins are a class of hydrocarbons recovered from petroleum that
contain one or more pairs of carbon atoms linked by a double
bond. Typical examples include ethylene and propylene. Olefins
are obtained by cracking petroleum fractions at high temperatures.
Another word for olefin is alken .

The simplest olefins ethylene, propylene, butylene, butadiene,
and isoprene—are the basis of the petrochemicals industry. They
are used to produce plastics, industrial solvents, and chemicals that
are used in other applications. A number of familiar products come
from these petrochemicals, including plastic bags, paint, tires, and
plastic bottles.
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Products Made From Petroleum

Lipstick
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