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Abstract
In this paper the effect of light exposure duration on Anthracene solution in
chloroform is studied. It is found that: the Anthracene solution change its color when
it is exposed to light, and that its relative quantum efficiency, ®, decreases as the
light exposure duration, t, increases and this govern by following empirical

equation:-

® = 0.7918-0.0762 In (t)
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1. Introduction

Anhtracene was discovered in 1832 a
constituent of the Anthracene oil fraction of coal
tar; and it is still today obtained from it. Pure
Anthracene forms are colorless leaflets, which
exhibit an intense blue-violet fluorescence in
UV-light. The Anthracene molecule consists of
three linear orthofused benzene rings, Figurel,
and there are 14n- electrons associated with 16
bonds as a result, the aromatic character of
Anthracene is weaker than that of naphthalene
whose molecule consists of two benzene rings
with 10w electrons associated with 11 bonds, the
resonance energy of Anthracene is 86K cal/
mole.
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Figure 1: Anthracene Molecule

It is expected that, the large interatomic distance
between mesocarbon atoms 9 and 10 does not,
however allow the existence of a meso-bond.
Later, Armstrong and Hinsberg [1] suggested
the generally accepted structure of Anthracene,
Figure 2. In this structure the meso-carbon
atoms 9 and 10 being the terminal atoms of two
conjugated double bonds.
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Figure 2: The Meso-Carbon Atoms
Addition at the 9, 10 positions, which are
regarded as the terminal atoms of a diene
system, occur readily and result in the formation
of two fully aromatic end-rings. For instance,
irradiation of strong UV-light of an Anthracene
solution in the presence of oxygen vyield
Anthracene peroxide, Figure 3.

Figure 3: Anthracene Peroxide

The addition of chlorine or bromine gives 9, 10
dichloro or 9, 10 dibromo-Anthracene,
respectively [1].
The relative quantum efficiency is defined by
[21.

@2/ ®1 =area2/areal

Where ®1 and @2 are the absolute fluorescence
efficiencies for the substances 1, and, 2; area 1,
and, area 2 are the areas under their fluorescence
spectra. If the absolute fluorescence efficiency
of one of the substances is known that of the
other is then simply calculated. For clearance
the absolute fluorescence efficiency is defined
as the number of emitted photons per the
number of absorbed photons [3].

2. EXPERIMENTAL PART

1. A chloroform is used as a solvent for
Anthracene molecule to get a solution with
concentration of 0.15 mole / liter.

2. Two species of this solution are used, one
of them is exposed to UV-light and the
other is not exposed.

3. The fluorescence measuring system, which
is used to determine the fluorescence
spectrum, is illustrated in Figure 4, and is
described in ref. [4]
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Figure 4: The Fluorescence Measuring System

4. The fluorescence spectrum of Anthracene
solutions is measured using the cell, which
is shown in Figure 5, and fully described in
ref. [4].
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Figure 5: the Cell which is used to Measure the
Spectrum of Solutions
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3. Results And Discussion

1.1t is found that Anthracene solution
changes its color when it is exposed to UV-
light.

2. The emission spectra of the colored
solutions were found to be board spectra
and displaced toward longer wave length.
The broadening and displacement of each
spectrum depend on the light exposure
duration, and reach constant values when
the exposure duration exceeds a week,
Figure 6.

3. The intensity of the emission spectrum,
which is related to the quantum efficiency,
decreases as the light exposure duration
increases, Figure 6.
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(---) the spectrum which is measured in the first day.

(-.-.-.) the spectrum which is measured in the second day.

(*-*-*) the spectrum which is measured in the third day.
(-..-) the spectrum which is measured in the fourth day.

( ...) the spectrum which is measured after seven day.

(xxx) the spectrum which is measured after ten day.
(000) the spectrum which is measured after month.
(***) the spectrum which is measured after three months.

Figure 6: The Emission Spectrum of Anthracene Solution

4. As a result, the quantum efficiency, @,
decreases with increasing the light
exposure duration, t, as shown in Figure 7,
according to the following empirical
equation

® =0.7918-0.0762 In (t)
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Figure 7: Quantum efficiency as a function of
light exposure duration

These results can be interpreted as follows:-

The change of the Anthracene solution color,
when it is exposed to UV- light, is attributed to
the strong chemical bonding of Anthracene with
oxygen, which is presented in the air, and with
chlorine, which is existing in chloroform. Their
product is characterized by separation of the
halogen and the production of a radical when it
is exposed to light.

Consequently photodimer, dianthracene, and
different long polymer molecules, depending on
the wavelength of the light and its duration, are
produced. Of course, the color of polymer
molecule will represent the Anthracene solution
color.

The decrement of the quantum efficiency as the
light exposure duration increases is due to the
increment of the concentration of these products
(photodimer, dianthracene, and polymer) and the
same interpretation can be used to explain the

AR

emission spectrum shift. These results are in
good agreement with those of others [4-11].
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