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gﬂUnit One|
= An Introduction to Chemical Products

Pre-reading notes: !
Chemicals are part of madern life, and we are likely to encounter them everyday—
from the chemicals used at work, to products in the home such as paint, and detergents and
pesticides used in the garden.
This unit aims to give you an idea of the concept and types of chemical products, several
main typical chemicals, identity and property of chemicals, as well as the hazards associated
with chemicals. This unit gives the information needed to help identify and manage the risks

from chemicals.

The chemical industry is an important driver of the global economy, with estimated
global annual sales of €1 871 billion in 2009. The EU remains a leading chemical production
area, valued at €449 billion and accounting for 24 percent of world chemical production in
2009.

Chemical engineering is the branch of engineering that applies the physical sciences (e.g.,
chemistry and physics) and/or life sciences (e.g., biology, microbiology and biochemistry)
together with mathematics and economics to processes that convert raw materials or chemicals
into more useful or valuable forms. In addition, modern chemical engineers are also concerned
with pioneering valuable materials and related techniques—which are often essential to
related fields such as nanotechnology, fuel cells and biomedical engineering. Within chemical
engineering, two broad subgroups include: (1) design, manufacture, and operation of plants
and machinery in industrial chemical and related processes ("chemical process engineers"),
and (2) development of new or adapted substances for products ranging from foods and
beverages to cosmetics to cleaners to pharmaceutical ingredients, among many other products
("chemical product engineers").
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With the rapid development of chemical product engineers, more and more new
chemicals are produced and applied in nearly all walks of life, up to now the chemical
products total more than 24,000 and can be classified into the following types:

<> Chemical mine |

Sulfur ore, phosphorus ore, boron ore, potassium ore, and other chemical mine.

< Inorganic chemical raw materials

Acids, base class, inorganic salt, other metal salts, oxide, elementary substance, industrial
gas, and other inorganic chemical raw materials.

< Organic chemical raw materials

Basic organic raw materials, organic intermediate materials, and common organic raw
materials.

< Chemical fertilizer

< Pesticides

<> High molecular polymer

Synthetic resins, plastic, synthetic rubber, synthetic fiber monomer, and synthetic fiber
polymer.

< Paint and inorganic pigment

< Colourant and organic pigment

<> Chemicals for information

Film base, cine film, X-ray film, special purpose film, and magnetic recording materials.

< Chemical reagent ‘

General reagents, high purity reagent, and high purity materials.

<> Food and feed additives

< Synthetic drugs

<> Daily-use chemical

Soap, detergent spice, cosmetics, and others.

<> Adhesive

<> Rubber item

Tyre, belt, rubber latex, rubberized fabric, and others.

< Catalyst and chemical additives

< Explosives

< Other chemical products

Coal chemical products, forest chemicals, enzyme, and others.



New Words and Expressions

chemical engineering
physical sciences

life sciences

biology

microbiology

biochemistry

nanotechnology

fuel cells

biomedical engineering
beverage

cleaner

pharmaceutical ingredients
chemical mine

sulfur ore

phosphorus ore

boron ore

potassium ore

inorganic chemical raw materials
acids

base class

inorganic salt

other metal salts

oxide

elementary substance
industrial gas

organic chemical raw materials
basic organic raw materials
organic intermediate materials
common organic raw materials
chemical fertilizer

pesticides

high molecular polymer
synthetic resins
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plastic

synthetic rubber
synthetic fiber monomer
synthetic fiber polymer
paint

inorganic pigment
colourant

organic pigment
chemicals for information
film base

cine film

X-ray film

special purpose film
magnetic recording materials
chemical reagents
general reagents

high purity reagents
high purity materials
food and feed additives
synthetic drugs
daily-use chemical
detergent

spice

cosmetics

adhesive

rubber item

tyre

belt

rubber latex
rubberized fabric
catalyst

chemical additives
explosives

coal chemical products
forest chemicals

enzyme
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Exercises

Choose the correct answer.
1. Which is the leading chemical production area? ( )

A. EU. B. South Africa. C. America. D. East Asia.
2. Which is inorganic chemical raw material? ( )

A. Pesticide. B. Sulfur ore. C. Acids. D. Plastic.
3. Which is high molecular polymer? ( )

A. Synthetic resins. B. Film. C. Salt. D. Oxide.

» Sodium Carbonate

Sodium carbonate ( also known as washing soda, soda crystals or soda ash ), Na, CO,, is
a sodium salt of carbonic acid. It-most commonly occurs as a crystalline heptahydrate, which
readily effloresces to form a white powder, the monohydrate; and is domestically well known
for its everyday use as a water softener. It has cooling alkaline, and can be extracted from
the ashes of many plants. It is synthetically produced in large quantities from table salt in a
process known as the solvay process. The manufacture of glass is the most important use of

sodium carbonate. It is also used as a relatively strong base in various settings.

»  Sulfuric Acid

Sulfuric acid, H, SO, , is a strong mineral acid. It is soluble in water at all concentrations.
Sulfuric acid has many applications, and is one of the top products of the chemical industry.
World production in 2001 was 165 million tons, with an approximate value of US$8 billion.
Principal uses include lead-acid batteries for cars and other vehicles, ore processing, fertilizer
manufacturing, oil refining, wastewater processing, and chemical synthesis.

> Polyethylene _

The most widely produced plastic includes polyethylene, polypropylene and polyvinyl
chloride.

Polyethylene is a thermoplastic polymer consisting of long chains of the monomer
ethylene. The name is abbreviated to PE in a manner similar to that by which other polymers
like polypropylene and polystyrene are shortened to PP and PS respectively.
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The ethylene molecule C, H, is CH, = CH,. Two CH groups connected by a double bond,
thus polyethylene contains the chemical elements carbon and hydrogen.

Polyethylene is resistant to water, acids, alkalies, and most solvents. Its many
applications include films or sheets for packaging, shower curtains, unbreakable bottles, pipes,
pails, drinking glasses, and insulation for wire and cable.

Polyethylene is classified into several different categories based mostly on its density
and branching. They are ultra high molecular weight polyethylene, ultra low molecular weight
polyethylene, high molecular weight polyethylene, high density polyethylene, high density
cross-linked polyethylene, cross-linked polyethylene, medium density polyethylene, linear
low density polyethylene, low density polyethlene and very low density polyethlene. The
mechanical properties of PE depend significantly on variables such as the extent and type of
branching, the crystal structure and the molecular weight.

» Refining Petroleum

Petroleum products are usually grouped into three categories: light distillates (LPG,
gasoline, naphtha), middle distillates (kerosene, diesel), heavy distillates and residuum (heavy
fuel oil, lubricating oils, wax, asphalt). This classification is based on the way crude oil is
distilled and separated into fractions (called distillates and residuum).

» Fine Chemical (Catalyst)

The fine chemical industry is an industry to produce fine chemical products. Fine
chemical products and special chemical products are both called fine chemicals. Fine
chemicals are divided into 11 categories of pesticides, dyestuffs, coatings, pigments, reagents
and high-purity chemicals, information chemicals, food and feed additives, adhesives,
catalysts and auxiliaries, chemical drugs and chemicals for daily use.

New Words and Expressions

sodium £H

carbonate WRIRER

carbonic acid /417

crystalline ghintk, Z5EEE, AWK
heptahydrate LKA

effloresce Ktk



monohydrate
softener
alkaline
synthetically

table salt

Solvay process
sulfuric acid
soluble
leading-acid battery
polyethylene
polypropylene
polyvinyl chloride
ethylene

alkali

density

ultra

molecular
cross-linked
linear low density polyethylene
polyethlene
mechanical properties
crystal
branching

light distillates
naphtha

middle distillates
kerosene

diesel

heavy distillates
residuum

heavy fuel oil
lubricating oils
wax

asphalt
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Exercises

Choose the correct answer. _
1. Sodium carbonate can be synthetically produced in large quantities from ( ) in Solvay

process.

A. acid B. table salt C. polyethylene = D. catalyst
2. Which is the most important use of sodium carbonate? ( )

A. Production of glass. B. Production of wax.

C. Production of acid. D. Production of diesel.

3. Which can be used to produce shower curtain? ( )
A. Carbonate. B. Acid. C. Polyethylene. D. Gasoline.

» Chemical Identity

Whether the logistics operation is in the planning stage or a fully operational activity,
chemical identity is usually the first of many considerations in a comprehensive risk
assessment.

The hazards of chemicals and commodities can be ranked by various systems of
commodity classifications. Chemical identity can be established through the International
Union of Pure and Applied Chemistry (IUPAC) name, trade name, common name, United
Nations/North America(UN/NA) number, Chemical Abstract Service (CAS) registry number,
Registry of Toxic Effects of Chemical Substances(RTECS) or chemical formula. As an
example, acrylonitrile can be identified as follows:

IUPAC name: Cyanoethylene

Trade and common name: Acrylon, Acrylonitrile, AN, Carbacryl, Fumigrain,

Propenenitrile, VCN, Ventox, Vinyl, Cyanide

UN/NA number: 1093

CAS registry number: 107-13-1
RTECS: AT 5250000
Chemical formula: CH,=CHCN

Containerized and packaged chemicals should be readily identifiable through the
container labels, shipping papers, Material Safety Data Sheet (MSDS), and additional
information such as Occupational Health Guidelines for Chemical Hazards, Condensed
Chemical Dictionary can be referred to.



