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Abstract
Photochemistry is branch of chemistry with long history. First 
reactions are reported since the middle of 18th century. In this 
paper, we have discussed about the organic photochemistry along 
with some laws and reactions of photochemistry.
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I. Introduction
Photochemistry is the study of light-induced chemical reactions 
and physical processes. The pillars of photochemistry are UV/
VIS spectroscopy, photochemical reactions in organic chemistry 
and photosynthesis in biochemistry [5].
Photochemistry deals with chemical reactions occurred by the 
absorption of light waves known as photons of energy. It can 
cause by the radiations having region 800 nm to 200 nm. Photons 
should contain sufficient amount of energy to raise the atoms 
from ground to excited state. In excited state atoms or groups of 
atoms undergo chemical reactions more rapidly as compared to 
ground state.
Matter or molecule interacts with the light along with chemical 
reactions [4]. Examples of photochemical organic are electro 
cyclic reactions, photo isomerization and Norrish reactions [1- 
2]. Alkenes undergo many important reactions that proceed via a 
photon-induced π to π* transition. The first electronic excited state 
of an alkene lack the π-bond, so that rotation about the C-C bond is 
rapid and the molecule engages in reactions not observed thermally. 
These reactions include cis-trans isomerization, cyclo addition to 
other (ground state) alkene to give cyclobutane derivatives. The 
cis-trans isomerization of a (poly) alkene is involved in retinal, 
a component of the machinery of vision. The dimerization of 
alkenes is relevant to the photodamage of DNA, where thymine 
dimers are observed upon illuminating DNA to UV radiation. 
Such dimers interfere with transcription. The beneficial effects 
of sunlight are associated with the photo chemically induced 
retro-cyclization (decyclization) reaction of ergosterol to 
give vitamin D. In the DeMayo reaction, an alkene reacts with 
a 1, 3-diketone reacts via its enol to yield a 1, 5-diketone. Still 
another common photochemical reaction is Zimmerman’s Di-pi-
methane rearrangement.
In an industrial application, about 100,000 tonnes of benzyl 
chloride are prepared annually by the gas-phase photochemical 
reaction of toluene with chlorine [3]. The light is absorbed by 
chlorine molecule, the low energy of this transition being indicted 
by the yellowish colour of the gas. The photon induces homolysis 
of the Cl-Cl bond, and the resulting chlorine radical converts 
toluene to the benzyl radical:
Cl2 + hν → 2 Cl·
C6H5CH3 + Cl· → C6H5CH2· + HCl
C6H5CH2· + Cl· → C6H5CH2Cl
Mercaptan can be produced by photochemical addition of hydrogen 
sulphide (H2S) to alpha olefins.

II. Laws of Photochemistry

A. Grotthus- Draper Law (Principle of Photochemical 
Activation)
It was proposed in 1817 by Theodor Grotthus and in 1842, by 
John William. It states that only that light which is absorbed by a 
system (molecule) can bring about a photochemical change. This 
law relates photochemical activity to the fact that each chemical 
substance absorbs only certain wavelengths of light, the set of 
which is unique to that substance. Therefore, the presence of light 
alone is not sufficient to induce a photochemical reaction; the 
light must also be of the correct wavelength to be absorbed by 
the reactant species. 

B. The Stark–Einstein law
The second law is the Stark–Einstein law, which says that 
primary chemical or physical reactions occur with each photon 
absorbed. The Stark–Einstein law is named after German-born 
physicists Johannes Stark and Albert Einstein, who independently 
formulated the law between 1908 and 1913. It is also known as 
the photochemical equivalence law or photo equivalence law. In 
essence it says that every photon that is absorbed will cause a 
(primary) chemical or physical reaction that is, only one quantum, 
or one photon, of light is absorbed by each molecule undergoing 
a photochemical reaction.

III. Quantum Yield
The quantum yield of a process is the probability that an absorbed 
photon undergoes one particular process or we can define it as 
“the number of moles of a stated reactant disappearing, or the 
number of moles of a stated product produced, per Einstein of 
monochromatic light absorbed” [8].
Quantum efficiency (ɸ) can be expressed mathematically as:
ɸ = number of molecules undergoing the    reaction of interest / 
number of photons absorbed by the photo reactive substance

IV. Criteria for Photochemical Reactions
Molecule must absorb light• 
Radiation energy must match energy difference of ground • 
and excited state

Typical absorption range of some important classes of organic 
compounds:

Table 1:
Simple Alkene 190-200 nm
Acyclic diene 220-250 nm
Cyclic diene 250-270 nm
Styrene 270-300 nm
Saturated ketones 270-280 nm
α, β- Unsaturated ketones 310-330 nm
Aromatic ketones/aldehydes 280-300 nm
Aromatic compounds 250-280 nm
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V. Photochemical Reactions
Carbonyl Compounds1. 
Alkenes2. 
Nitrogen containing compounds3. 
Aromatic compounds4. 
Photooxigenation and photoreduction5. 
Photochemistry in organized systems6. 
Photochromic compounds7. 
Photocleavable protecting groups and linkers [6-7]8. 

VI. Conclusion
Photochemistry is the chemistry of the effects of light on chemical 
systems.  Photochemistry plays an important role in everyday life 
such as in vision, photosynthesis, and the manufacture of many 
inorganic compounds. Also on photography, modern printing 
technology, in photo etching used in electronic industry and in the 
manufacture of integrated circuits used in electronic devices.
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Table 2: Classification of Electromagnetic Spectrum With Wavelength, Frequency, Wave Number

Classification of 
Electromagnetic Spectrum Wavelength Frequency Wave number

Far Infrared 105 (10µm)  3xl013 103

Near Infrared 104 (1µm)  3x1014 104

Visible Light

Red 7x103(700nm)  4.28 x1014 1.43xl04

Photochemistry 

Region

Orange 6.2x103(6200nm)  4.84 x1014 1.61xl04

Yellow 5.8x103(580nm)  5.17 x1014 1.72xl04

Green 5.3x103(500nm)  5.66 x1014 1.89x10”

Blue 4.7x103(470nm)  6.38 x1014 2.13xl04

Violet 4.2x103(420nm)  7.14 x1014 2.38x10”

Ultraviolet - - -

Near Ultraviolet 3x103(300nm)  10 x1014 3.33x104

Medium Ultraviolet 2x103(200nm)  15 x1014 5.00x104

Far And Schumann 1.5x103(l50nm)  20 x1014 6.67x104

X Ray 3x102 ÷1 (30÷0.1nm)  1016÷3x1018 3.33X105÷108

Radiation
Chemistry
RegionY-Rays 10-2  3x1020 1010


