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(Pagelndex{4})): e

A= 2o
) P

Solar energy as the most promising renewable
source could be the way to solve that problem, but it
is variable depending on day time and season.
From this side, the understanding of photosynthesis
process could be of significant help for us to
develop effective strategies of solar energy
capturing, conversion, and storage.

Natural photosynthesis serves as an inspiration for
green solar energy technologies. The solar energy
the Earth is exposed to in 1 minute exceeds the
human worldwide energy demand for 1 day 3 .
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SOLAR ENERGY AND SOLAR
PHOTOSYNTHESIS

Solar energy provides the reducing power within
green leaves to convert CO 2 and H 2 O into
sugars. The CO 2 is supplied by the atmosphere
and enters the leaf by diffusion. Factors affecting
the rate of photosynthesis must either change the
CO 2 diffusive resistances or the CO 2
concentration gradient along the diffusion pathways.
Therefore, these effects can be described ???

Microalgal photosynthesis is a promising solar
energy conversion process to produce high
concentration biomass, which can be utilized in the
various fields including bioenergy, food resources,
and

In photosynthesis, solar energy undergoes a

. remarkable transformation, converting into essential
, W H .
e ATP molecules that fuel plant life lorophyll absorbs
M| sunlight, triggering ATP production important for

plant growth and sustenance.This energy
conversion process enables plants to efficiently
utilize solar energy to support cellular processes
and produce glucose.
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SOLAR ENERGY AND SOLAR
PHOTOSYNTHESIS

ey | L= Box 1. Standard free energy change.

o s@; i . Photosynthesis converts ?? 1/4 200 billion tonnes of
' | CO 2 into complex organic compounds annually and
produces ?? 1/4 140 billion tonnes of oxygen into
the atmosphere. By facilitating conversion of solar
energy into chemical energy, photosynthesis acts as

the primary energy input into the global food chain.

Photosynthesis changes sunlight into chemical
energy, splits water to liberate O 2, and fixes CO 2
into sugar.. Most photosynthetic organisms are
photoautotrophs, which means that they are able to
synthesize food directly from carbon dioxide and
water using energy from light. However, not all
organisms use carbon dioxide as a source of carbon
atoms to carry out photosynthesis

In the case of photosynthesis, light energy is
converted into chemical energy, which ??? Like all
other forms of kinetic energy, light can travel,
change form, and be harnessed to do work. 8.2:
The Light-Dependent Reactions of Photosynthesis -
Biology LibreTexts
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SOLAR ENERGY AND SOLAR
PHOTOSYNTHESIS

Improving the performance of photosynthesis and
finding new ways to exploit natural solar energy
conversion have become important research topics
7,8, and there is growing interest in the use of

Plants, on the other hand, are experts at capturing
il light energy and using it to make sugars through a
process called photosynthesis. This process begins
}L?é??éﬁ with the absorption of light by specialized organic
' molecules, called pigments, that are found in the
chloroplasts of plant cells.Here, we"ll consider light
——— as a form of energy, and we"ll also see how
- |= Il ! pigments ??? such as ???

Solar energy is radiation from the Sun that is
capable of producing heat, causing chemical
reactions, or generating electricity. The total amount
of solar energy incident on Earth is vastly in excess
of the world's energy requirements and could satisfy

215kWh

s t . all future energy needs if suitably harnessed. If
| i photosynthesis ceased, there would
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SOLAR ENERGY AND SOLAR
PHOTOSYNTHESIS

The energy needed to drive this reaction (??G 0)
equals 112 kilocalories per mole of CO 2 or 0.47MJ
‘ per mole, and this energy is provided by solar
energy absorbed by the plant pigments. To
calculate the amount of light, we make use of
Einstein's quantum theory of light, according to

which light is absorbed in discrete packages, called
quanta or

Photosynthesis uses solar energy, carbon dioxide,
and water to produce energy-storing carbohydrates.
Oxygen is generated as a waste product of
photosynthesis. The following is the chemical
equation for photosynthesis (Figure 5): Figure 5.
The basic equation for photosynthesis is deceptively
simple. In reality, the process takes place in many
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s The sun emits an enormous amount of

e electromagnetic radiation (solar energy in a

1 | spectrum from very short gamma rays to very long
— ﬁ radio waves). Humans can see only a tiny fraction of
"/\\KI/: this energy, which we refer to as "visible light." The

manner in which solar energy travels is ??7?
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SOLAR ENERGY AND SOLAR
PHOTOSYNTHESIS

The importance of photosynthesis is not just that it
can capture sunlight's energy. A lizard sunning itself
on a cold day can use the sun's energy to warm up.

Photosynthesis is vital because it evolved as a way
to store the energy in solar radiation as high-energy
electrons in the carbon-carbon bonds of
carbohydrate molecules.

- Natural photosynthesis is essential to all life on
[ Earth. Through photosynthesis, organisms such as

plants, microalgae, and cyanobacteria convert solar
energy into chemical energy (biomass) efficiently
using water and CO 2 [1,2,3].Photosynthesis fixes
more than 120 billion tons of carbon annually
through terrestrial plants alone [] and the CO 2
fixation efficiency ???

aaaaaaaaaaaaaaaaaaaaa Through photosynthesis, certain organisms convert

@ solar energy (sunlight) into chemical energy, which
® is then used to build carbohydrate molecules. The
R energy used to hold these molecules together is

released when an organism breaks ?7?7?
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SOLAR ENERGY AND SOLAR
PHOTOSYNTHESIS

Like all energy, light can travel, change form, and be
harnessed to do work. In the case of

photosynthesis, light energy is transformed into
chemical energy, which autotrophs use to build

B
e

carbohydrate molecules. However, autotrophs only
use a specific component of sunlight (Figure
(Pagelndex{1})). (solar energy). Humans can see
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Most solar energy occurs at wavelengths unsuitable
for photosynthesis tween 98 and 99 percent of solar
energy reaching Earth is reflected from leaves and
other surfaces and absorbed by other molecules,
which convert it to heat. Thus, only 1 to 2 percent is
available to be captured by plants. The rate at which
plants photosynthesize depends on the amount of
light ??2?

In natural photosynthesis, photosynthetic organisms
such as green plants realize efficient solar energy
conversion and storage by integrating
photosynthetic components on the thylakoid
membrane of chloroplasts. Inspired by natural
photosynthesis, researchers have developed many
artificial photosynthesis syst
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SOLAR ENERGY AND SOLAR
PHOTOSYNTHESIS

Solar-fuel systems use photoexcitation, chemical
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transformation, and transport processes to produce
fuel. 3 A typical system includes light absorbers
integrated with oxidation and reduction catalysts,
membrane separators, and water-based
electrolytes. Three central chemical reactions are
involved in the artificial photosynthesis of
carbon-containing products: ???
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