Chapter 1

Photosynthesis: The Power
Plant and the Chemical
Factory of Life

Literally, photosynthesis means “synthesis with the help of light.” This
covers a variety of processes in organic and inorganic chemistry. However,
the term is usually applied to one reaction only—the synthesis of organic
matter by plants in light—a process also called “carbon assimilation.”
This is the basic process of life (at least as we know it on earth).
It creates living matter out of inert inorganic materials, replenishes the
reservoir of oxygen in the atmosphere, and stores the energy of sunlight
to support the life activities of organisms. Its discovery is a thrilling
chapter in the history of science. »

About 1648, a Dutchman, van Helmont, grew a willow tree in a bucket
of soil and found that the amount of soil did not diminish significantly,
although a big tree was formed. He guessed that the material of the
tree- must have come from water used to wet the soil. In a book
published in 1727 (called Statical Essays, Containing Vegetable Statics,
or, an Account of Some Statical Experiments on the Sap in Vegetation),
the great English minister-naturalist, Stephan Hales, surmised that
plants drew a part of their nutrition from the air. Both views ran con-
trary to the long-accepted, Aristotelian view that plants feed on “humus”
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of the soil. Stephan Hales also suggested that sunlight may play a role
in “ennobling the prineciples of vegetables.”

Hales’ and van Helmont’s insights were remarkable. But before the
advent of modern chemistry, they had to remain guesses, not provable
by reliable experiment or by reference to well-established general laws.

THE AGE OF PNEUMOCHEMISTRY

Until the end of the eighteenth century, the different kinds of matter
definitely known to man were solids or liquids. It was surmised that
awr also was something material, and that there existed different kinds
of air, some “good” and some “bad,” some able to support life, and
some noxious or deadly. But not knowing how to weigh, transfer, mix,
or separate the different kinds of air, chemists were baffled by reactions
in which gases were formed or consumed. In fact, this was one of the
weaknesses that made them alchemists rather than chemists! Metals
rust. How would one explain it, not knowing that rusting is caused
by the addition of oxygen from the air to the metal? Alchemists thought,
not unnaturally, that in becoming rusty, and thus losing their value,
metals must lose something, and they called this something phlogiston.
Rusting, burning, and all other processes we now call oxidations were
caused, according to them, by loss of phlogiston,

According to a law, first announced by Michael Lomonosov in Russia
in 1748 and later by Antoine Lavoisier in France in 1770, the weight
of the products of a reaction must'be equal to that of the reactants.
When Lavoisier found that rust weighs more than the metal from which
it was formed, some adherents to the phlogiston theory, loath to aban-
don it, suggested that phlogiston must have negative weight! However,
at about the same time, between 1770 and 1785, chemists in different
countries of Europe, Priestley and Cavendish in England, Scheele in
Germany, and Lavoisier in France, devised methods to catch gases, to
transfer them from one container into another, and to determine their
chemical and physical properties. The age of pneumochemistry (from
the Greek word for breath) opened.

The air was found to consist of two main gaseous components. One
was chemically reactive and was consumed in burning and respiration.






