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Abstract: The chemical industry comprises the companies that produce industrial chemicals. Central to the modern world 
economy, it converts raw materials (oil, natural gas, air, water, metals, and minerals) into more than 70,000 different 
products. The plastics industry contains some overlap, as most chemical companies produce plastic as well as other 
chemicals. Providing 95 percent of the 500 billion pounds of organic chemicals produced in the world, the petroleum and 
natural gas industries are responsible for products that ensure our present quality of life. Products as diverse as gasoline, 
plastics, detergents, fibers, pesticides, tires, lipstick, shampoo, and sunscreens are based on seven raw materials derived from 
petroleum and natural gas. In an updated and expanded Third Edition, Industrial Organic Chemicals examines why each of 
these chemical building blocks-ethylene, propylene, C4 olefins (butenes and butadiene), benzene toluene, the xylenes, and 
methane-is preferred over another in the context of an environmental issue or manufacturing process, as well as their 
individual chemistry, derivatives, method of manufacture, uses, and economic significance. One of the first chemicals to be 
produced in large amounts through industrial process was sulfuric acid.  
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I. INTRODUCTION 
 
The chemical industry comprises the companies that 
produce industrial chemicals. Central to the modern 
world economy, it converts raw materials (oil, natural 
gas, air, water, metals, and minerals) into more than 
70,000 different products.The plastics industry 
contains some overlap, as most chemical companies 
produce plastic as well as other chemicals. 
 
II. INDUSTRIAL REVOLUTION 
 
One of the first chemicals to be produced in large 
amounts through industrial process was sulfuric acid. 
In 1736, the pharmacist Joshua Ward developed a 
process for its production that involved heating 
saltpeter, allowing the sulfur to oxidize and combine 
with water. It was the first practical production of 
sulfuric acid on a large scale. John Roebuck and 
Samuel Garbett were the first to establish a large-
scale factory in Prestonpans, Scotland, in 1749, which 
used leaden condensing chambers for the 
manufacture of sulfuric acid In the early 18th century, 
cloth was bleached by treating it with stale urine or 
sour milk and exposing it to sunlight for long periods 
of time, which created a severe bottleneck in 
production. Sulfuric acid began to be used as a more 
efficient agent as well as lime by the middle of the 
century, but it was the discovery of bleaching powder 
by Charles Tennant that spurred the creation of the 
first great chemical industrial enterprise. His powder 
was made by reacting chlorine with dry slaked lime 
and proved to be a cheap and successful product. He 
opened a factory in St Rollox, north of Glasgow, and 
production went from just 52 tons in 1799 to almost 
10,000 tons just five years later. Soda ash was used 
since ancient times in the production of glass, textile, 
soap, and paper, and the source of the potash had 

traditionally been wood ashes in Western Europe. By 
the 18th century, this source was becoming 
uneconomical due to deforestation, and the French 
Academy of Sciences offered a prize of 2400 livres 
for a method to produce alkali from sea salt (sodium 
chloride). The Leblanc process was patented in 1791 
by Nicolas Leblanc who then built a Leblanc plant at 
Saint-Denis. He was denied his prize money because 
of the French Revolution. 
 
III. EXPANSION AND MATURATION 
 
The late 19th century saw an explosion in both the 
quantity of production and the variety of chemicals 
that were manufactured. Large chemical industries 
also took shape in Germany and later in the United 
States.Production of artificial manufactured fertilizer 
for agriculture was pioneered by Sir John Lawes at 
his purpose-built Rothamsted Research facility. In the 
1840s he established large works near London for the 
manufacture of superphosphate of lime. Processes for 
the vulcanization of rubber were patented by Charles 
Goodyear in the United States and Thomas Hancock 
in England in the 1840s. The first synthetic dye was 
discovered by William Henry Perkin in London. He 
partly transformed aniline into a crude mixture which, 
when extracted with alcohol, produced a substance 
with an intense purple colour. He also developed the 
first synthetic perfumes. However, it was German 
industry that quickly began to dominate the field of 
synthetic dyes. The three major firms BASF, Bayer 
and Hoechst produced several hundred different dyes, 
and by 1913, the German industry produced almost 
90 percent of the world supply of dyestuffs and sold 
about 80 percent of their production abroad. In the 
United States, Herbert Henry Dow's use of 
electrochemistry to produce chemicals from brine 
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was a commercial success that helped to promote the 
country's chemical industry. 
The petrochemical industry can be traced back to the 
oil works of James Young in Scotland and Abraham 
Pineo Gesner in Canada. The first plastic was 
invented by Alexander Parkes, an English 
metallurgist. In 1856, he patented Parkesine, a 
celluloid based on nitrocellulose treated with a 
variety of solvents. This material, exhibited at the 
1862 London International Exhibition, anticipated 
many of the modern aesthetic and utility uses of 
plastics. The industrial production of soap from 
vegetable oils was started by William Lever and his 
brother James in 1885 in Lancashire based on a 
modern chemical process invented by William Hough 
Watson that used glycerin and vegetable oils. By the 
1920s, chemical firms consolidated into large 
conglomerates; IG Farben in Germany, Rhône-
Poulenc in France and Imperial Chemical Industries 
in Britain. Dupont became a major chemicals firm in 
the early 20th century in America.Basic chemicals & 
Commodity Chemicals to Polymers and Speciality 
Chemicals Basic chemicals, or "commodity 
chemicals" are a broad chemical category including 
polymers, bulk petrochemicals and intermediates, 
other derivatives and basic industrials, inorganic 
chemicals, and fertilizers. Typical growth rates for 
basic chemicals are about 0.5 to 0.7 times GDP. 
Product prices are generally less than fifty cents per 
pound. 
Polymers, the largest revenue segment at about 33 
percent of the basic chemicals dollar value, includes 
all categories of plastics and man-made 
fibers.[citation needed] The major markets for 
plastics are packaging, followed by home 
construction, containers, appliances, pipe, 
transportation, toys, and games. 
The largest-volume polymer product, polyethylene 
(PE), is used mainly in packaging films and other 
markets such as milk bottles, containers, and pipe. 
Polyvinyl chloride (PVC), another large-volume 
product, is principally used to make piping for 
construction markets as well as siding and, to a much 
smaller extent, transportation and packaging 
materials.Polypropylene (PP), similar in volume to 
PVC, is used in markets ranging from packaging, 
appliances, and containers to clothing and carpeting. 
Polystyrene (PS), another large-volume plastic, is 
used principally for appliances and packaging as well 
as toys and recreation.The leading man-made fibers 
include polyester, nylon, polypropylene, and acrylics, 
with applications including apparel, home 
furnishings, and other industrial and consumer 
use.The principal raw materials for polymers are bulk 
petrochemicals. 
Chemicals in the bulk petrochemicals and 
intermediates are primarily made from liquefied 
petroleum gas (LPG), natural gas, and crude oil. 
Their sales volume is close to 30 percent of overall 
basic chemicals.[citation needed] Typical large-

volume products include ethylene, propylene, 
benzene, toluene, xylenes, methanol, vinyl chloride 
monomer (VCM), styrene, butadiene, and ethylene 
oxide. Other derivatives and basic industrials include 
synthetic rubber, surfactants, dyes and pigments, 
turpentine, resins, carbon black, explosives, and 
rubber products and contribute about 20 percent of 
the basic chemicals' external sales.Inorganic 
chemicals (about 12 percent of the revenue output) 
make up the oldest of the chemical categories. 
Products include salt, chlorine, caustic soda, soda ash, 
acids (such as nitric acid, phosphoric acid, and 
sulfuric acid), titanium dioxide, and hydrogen 
peroxide.Fertilizers are the smallest category (about 6 
percent) and include phosphates, ammonia, and 
potash chemicals. 
 
The view ahead in global markets 
As to the outlook for the industry for the next year or 
so, expect more of the same or even a bit worse for 
companies that are unwilling to take steps to address 
the continuing uncertainty in major markets — and 
that sidestep the need to change the status quo. In 
2017, barring a recession in the U.S. and Europe or a 
slowdown in China, Moody’s Investor Service 
expects EBITDA in the chemicals industry to slip by 
1 or 2 percent year-over-year.Breaking this down by 
market, in the U.S., the new administration is likely 
to embrace policies that are antithetical to free trade 
and globalization as well as to reduce regulations on 
businesses. To a degree, this could increase demand 
for chemicals by stimulating domestic manufacturing 
investment. But the other side of the coin is more 
problematic for chemicals companies: If the U.S. 
impacts trade flows, producers that depend on access 
to international markets or that plan to make resource 
investments outside the U.S. could be harmed.In the 
eurozone and the United Kingdom, monetary easing 
has not translated into significant growth or demand 
gains for chemicals companies. Moreover, the 
economic, political, and legal questions brought on 
by Brexit cloud the economic outlook in the U.K. and 
could put a damper on industrial manufacturing 
activity. Key elections in France, Italy, and Germany, 
which may move these countries toward more 
protectionist and insular biases — similar to the U.S. 
— could have a strong effect on whether chemicals 
companies can collaborate and grow within the 
European Union. 
The Middle East is in the throes of a fundamental 
economic restructuring; low oil prices have 
frightened countries in the region into at least giving 
lip service to reducing dependence on revenue from 
fossil fuels and diversifying their economies. That, in 
fact, is the impetus behind Saudi Vision 2030, a far-
reaching program that aims to, among other things, 
increase Saudi Arabia’s non-oil exports as a share of 
GDP to 50 percent from 16 percent today. This plan 
and similar ones being developed in the Middle East 
encourage more local production of consumer and 
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business goods for both domestic and export markets. 
Thus, chemicals companies will need to figure out 
how they can participate in the Middle East by 
supporting and facilitating the region’s diversification 
and localization aspirations. 
 
Asia, and more specifically China with its GDP 
growth of 6 percent (almost double that of the rest of 
the world), remains a bright spot in the chemicals 
firmament. But in China, too, a tectonic shift is under 
way as its economy moves from being export driven 
to one based on domestic consumption. Margin 
pressures are increasing among domestic chemicals 
producers due to an overcapacity in basic 
commodities and in certain value chains (such as 
acrylonitrile-butadiene-styrene [ABS], a popular 
plastic used in manufacturing, and purified 
terephthalic acid [PTA], a polyester) as well as 
inefficient plants and processes. Moreover, a 6 
percent growth rate in China represents a significant 
drop from a few years ago and heralds a slowdown in 
chemicals industry end markets, including 
automotive, construction, and pharmaceuticals, that 
enjoyed heady double-digit expansion for years. 
 
Strategic choices 
 
The results of the past few years and the unstable 
landscape ahead for the chemicals industry are 
indicative of a new normal: a significantly altered 
industry that is marked by a hyper competitive 
environment in which companies must vie for 
profitable growth in global markets that each have 
their own significant shortcomings and that offer little 

support.In this situation, a zero-sum game is all that 
exists. The coming years will be decisive in 
determining market share for many established 
chemicals players. To emerge from this cauldron as 
an industry leader, chemicals companies should 
prioritize three strategic activities, described below. 
 
REFERENCES 
 

[1] Singh, Kirpal (July 2012). "17.2". Chemistry in Daily Life. 
PHI Learning Private Limited. p. 132. ISBN 978-81-203-
4617-8. 

[2] "PTFE Properties". Fluorotherm Polymers, Inc. Retrieved 
31 October 2014 ."Sectors of Chemical Industry". 
Technofunc. Retrieved 16 September 2013. 

[3] Global Specialty Chemicals (PDF) (Report). =Marketline. 
May 2012. Retrieved 16 September 2012. 

[4] Global Speciality Chemicals (PDF) (Report). MarketLine. 
May 2012. 

[5] Tullo, Alexander H. "C&EN's Global Top 50 | July 25, 2016 
Issue - Vol. 94 Issue 30 | Chemical & Engineering News". 
cen.acs.org. Retrieved 2016-10-10. 

[6] "Chemical and Agrochemical Enterprise Quality 
Management Software". Sparta Systems, Inc. Retrieved 20 
March 2015. 

[7] "Facts and Figures 2012:The European chemicals industry 
in a worldwide perspective" (PDF). CEFIC. Retrieved 5 
August 2013. 

[8] Higgins, Stan (April 2013). "European Chemicals 
Industry:A review" (PDF). Chemical News. pp. 18–20. 

[9] "Facts and Figures 2012:The European chemicals industry 
in a worldwide perspective" (PDF). CEFIC: 6. Retrieved 5 
August 2013. 

[10] "Facts and Figures 2012:The European chemicals industry 
in a worldwide perspective" (PDF). CEFIC: 7. Retrieved 5 
August 2013. 

[11] "Global Business of Chemistry". Retrieved 26 February 
2016. 

 
 
 

 


