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M Abstract

Paints are composed of ingredients such as binders, pigments, additives and solvents (organic solvents or water).
Almost all of the raw materials today are chemical products. Of these materials, the component that determines the
basic properties of the paint is the binder.

In this research survey, | seek to provide a chronologically-organized study of the development of the basic
technologies of paints, with a focus on binders.

Until the 19" century, binders were mainly natural materials. Oil-based paints , Japanese lacquer and gelatinous
glue have long been used in the West and in Japan, respectively.

In the 19" century, nitrocellulose was developed. The introduction of quick-drying nitrocellulose opened the path
to industrial paints. This marked the first technological innovation.

The latter half of the 19" century saw breakthroughs in synthetic organic chemistry in America and Europe, and
heralded the era of synthetic resin chemistry. Oil-modified alkyd resins were introduced in the beginning of the 20"
century and gave rise to baking-type amino alkyd resin paints. This marked the second technological innovation.
These advancements led to the development of electrostatic coating method and pretreatment processing
technologies. The coatings for industrial use got into gear.

In the mid-20"™ century, many synthetic resins were created by the remarkable progress in polymer and petroleum
chemistry. A variety of synthetic resin paints were created by incorporating resins. The performance of these paints
improved dramatically, ushering in the era of the third technological innovation. The development of polymer
chemistry gave birth to many kinds of paints that use a variety of materials and meet the needs of a wide range of
purposes. These paints include industrial paints, heavy-duty coating paints, construction paints, and repair paints for
different industries.

The next major innovation was the advanced systemization of paints and coating systems, which marked the fourth
technological innovation. Electro-deposition painting is a representative example. Before long, powder coating, coil
coating, and water-based recycling paint systems were created. These fourth technological innovations were further
developed to be outstanding technologies in response to the environment.

This summary gives a macro picture of the march of innovations in paint technologies. Continuous progress in
paint technologies has greatly contributed to the development of different industries and to the realization of an
affluent society.
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