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@ History of HDPE

At the very close of the 19th century, German
chemist Hans von Pechmann noted a precipitate
while working with a form of methane in ether. In
1900, German chemists Eugen Bamberger and
Friedrich Tschirner identi_ed this compound as
polymethylene, a very close cousin to polyethylene.

Thirty years later, a high-density residue was created
by an American chemist at E.l. du Pont de Nemours
& Company, Inc., Carl Shipp Marvel, by subjecting
ethylene to a large amount of pressure. Working with
ethylene at high pressures, British chemists Eric
Fawcett and Reginald Gibson created a solid form of
polyethylene in 1935. Its first commercial application
came during World War 1, when the British used it
to insulate radar cables. In 1953, Karl Ziegler of the
Kaiser Wilhelm Institute (renamed the Max Planck
Institute) and Erhard Holzkamp invented high-density
polyethylene (HDPE).

The process included the use of catalysts and
low pressure, which is the basis for the formulation
of many varieties of polyethylene compounds. Two
years later, in 1955, HDPE was produced as pipe.
For his successful invention of HDPE, Ziegler was
awarded the 1963 Nobel Prize for Chemistry.

@ HDPE Production Technology and Characteristics
Polyethylene (PE) is one of the five major synthetic

resins and is the most produced variety in the plastics

industry. According to different polymerization

methods and molecular weight, polyethylene is
divided into low density polyethylene (LDPE),
medium density polyethylene (MDPE), high density
polyethylene (HDPE), ultra high molecular weight
polyethylene (UHMWPE). High-density polyethylene
is usually synthesized using Ziegler-Natta (ZN for
short) catalyst at low temperature and low pressure.
There are no branches on the molecular chain, so it
has a higher density, with a relative density of 0.92
to 0.97. High-density polyethylene is mainly used
to manufacture hollow hard products, and can be
used to manufacture high-strength ultra-thin films for
packaging materials such as food, agricultural and
sideline products and textiles.

Polyethylene macromolecules and their co-polymers
build chains consisting of thousands of -CH,- units.
Depending upon polymerization, this chain develops
different branches (FIG.1).

Owing to its molecular structure with branches
of chain length, LDPE is referred to as branched
polyethylene. In contrast with this, medium and high
density grades have only short branches on their
chains and are referred to as linear polyethylene.

@ History of HDPE

At the very close of the 19th century, German
chemist Hans von Pechmann noted a precipitate
while working with a form of methane in ether. In 1900,
German chemists Eugen Bamberger and Friedrich
Tschirner identi_ed this compound as polymethylene,



a very close cousin to polyethylene.

Thirty years later, a high-density residue was
created by an American chemist at E.l. du Pont de
Nemours & Company, Inc., Carl Shipp Marvel, by
subjecting ethylene to a large amount of pressure.
Working with ethylene at high pressures, British
chemists Eric Fawcett and Reginald Gibson
created a solid form of polyethylene in 1935.
Its first commercial application came during
World War I, when the British used it to insulate
radar cables. In 1953, Karl Ziegler of the Kaiser
Wilhelm Institute (renamed the Max Planck
Institute) and Erhard Holzkamp invented high-
density polyethylene (HDPE).

The process included the use of catalysts
and low pressure, which is the basis for the
formulation of many varieties of polyethylene
compounds. Two years later, in 1955, HDPE was
produced as pipe. For his successful invention
of HDPE, Ziegler was awarded the 1963 Nobel
Prize for Chemistry.

@ HDPE Production Technology and
Characteristics

Polyethylene (PE) is one of the five major
synthetic resins and is the most produced
variety in the plastics industry. According to
different polymerization methods and molecular
weight, polyethylene is divided into low
density polyethylene (LDPE), medium density
polyethylene (MDPE), high density polyethylene
(HDPE), ultra high molecular weight polyethylene
(UHMWPE). High-density polyethylene is usually
synthesized using Ziegler-Natta (ZN for short)
catalyst at low temperature and low pressure.
There are no branches on the molecular chain,
so it has a higher density, with a relative density of
0.92 to 0.97. High-density polyethylene is mainly
used to manufacture hollow hard products, and
can be used to manufacture high-strength ultra-
thin films for packaging materials such as food,
agricultural and sideline products and textiles.

Polyethylene macromolecules and their co-
polymers build chains consisting of thousands of
-CH,- units. Depending upon polymerization, this
chain develops different branches (FIG.1).

Owing to its molecular structure with branches
of chain length, LDPE is referred to as branched
polyethylene. In contrast with this, medium and
high density grades have only short branches
on their chains and are referred to as linear
polyethylene.

Global High-Density Polyethylene Market
Regional Insights

Asia Pacific was the largest market for high-
density polyethylene owing to the presence of a
large packaging sector in this region. According
to Global Construction Perspectives and Oxford
Economics the global volume of construction is
expected to increase by 85% in future. Increment
in government spending on infrastructure
development in emerging countries including
India and China is also expected to boost market
growth in the forecast period, estimated to
contribute around 57% to the total market value.

In terms of GDP, China holds the largest
economy in spite of the volatile growth of real
estate sector, China's construction industry has
grown significantly in recent years due to the
development of railway and road infrastructure
by the Chinese government to cope with the
expansion of the industrial and service sectors.
Increased government spending is boosting the
country's industry as state-owned enterprises
dominate the construction industry.

Europe was the second-largest market owing
to the high demand for high-density polyethylene
for film and injection moulding products.
Germany is the largest vehicle manufacturing
country in the European Union, wherein high-
density polyethylene jerry cans are commonly
used for packaging. In addition, they can be
used for carrying fuels, such as petrol and
diesel. France is one of the leading agricultural
producers in Europe. Some of the majorly
produced agricultural products include cereals,
potatoes, sugar beets, and milk among others.
France is also one of the leading producers of
wine in the world. Thus, established industries
and high exporting capacities have bolstered the
demand for high-density polyethylene jerrycans
in the country.

Low growth is expected in North America
due to market saturation in the region. Latin
America is expected to witness growth during
the forecast period due to emerging end-use
industries in the region. Major players in the
high-density polyethylene market in the region
include Abu Dhabi Polymers Company Limited,
Borealis AG, PetroChina Company Limited,
Honam Petrochemical Corporation and The Dow
Chemical Company.
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