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1 Objective

To study the electronic properties of Rhodamine B dye using spectrophotome-
ters The study of absorption spectra of a sample helps in determining the optical
properties of the sample.

2 Theory: Absorption Spectroscopy

When a light of wavelength (λ) is passed through a sample , the atoms in the
sample which has excitation energy corresponding to the incident wavelength are
excited and the intensity of the incoming light is decreased. From the intensities
of incoming and outgoing light, Absorbance is written using Lambert law as,

log10

(
I0
I

)
= εlc

Where log10

(
I0
I

)
is the Absorbance, c is the concentration of the sample solu-

tion, l is the length of the optical path, ε is molar absorption coefficient. I0 is
the incident intensity. The correction has to be done to neglect the absorbance
effects of solvent and silica cells from I0.

3 UV Vis spectrophotometer

The sample is loaded into the sample table with the use of cuvettes made of
quartz or silica cell. To calculate absorbance of the sample at different wave-
lengths, the instrument needs a source with wide spectral range and a monochro-
mator for selecting single wavelength at a time. Such a tungsten halogen lamp
is used as a source. As absorbance calculation is dependent on incident and
outgoing intensities, the light is split into two beams, one passing through the
sample and another through reference sample having pure solvent in a cuvette
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Figure 1: Schematic diagram of a spectrophotometer

to measure the intensities (Isample and Iref ). The absorption of the solvent and
silica cell is to be deducted from the outgoing intensity.

I = Isample − Iref

This process is called baseline correction. The instrument has a photomulti-
plier and a detector upon which the light falls and the absorbance is calculated
in the computer interfaced with the instrument. The light falling on the detec-
tor produces the photocurrent and intensity of both beams are measured.

4 Procedure

4.1 Sample preparation

As the absorption measurement depends on the concentration of the sample, it
is also vital to prepare a sample of suitable concentration. The sample is diluted
to get expected concentration using the relation,

V1S1 = V2S2

The selection of suitable concentration is a trial and error and only measure-
ments of suitable concentration is taken into account. The solvent ethanol is
added to dilute the rhodamine dye in an amount to get the desired concentra-
tion.

4.2 Absorption measurement

The spectrophotometer is calibrated for baseline correction. The sample is
loaded into the Instrument using cuvettes. The spectrophotometer is inter-
faced with the computer and the measurements are collected. The experiment
is done for solutions by making different concentrations.
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Figure 2: Spectrophotometer cuvettes with length 2, 10 and 50 mm.

5 Results and Analysis

• The plot (Figure 3) shows that absorbance has a peak at one wavelength
i.e., molar absorbivity (ε) is constant for a sample.

• From the plot between Absorbance and concentration (Figure 4) it is seen
that it is obeying Beer-Lambert law that Absorbance is linearly dependent
on concentration. The error deviation from the linear fitting may be due
to error in dilution.

• The molar absorptivity of rhodamine dye is observed to be:
ε =23.15 m−1(µM)−1 at 545 nm.

References

[1] Colin N Banwell, Elaine M McCash, et al. Fundamentals of molecular spec-
troscopy. McGraw-Hill London, 1972.

[2] William Kemp. Organic spectroscopy. Molecules, 7(1):11, 1991.

[3] Nikolai V Tkachenko. Optical spectroscopy: methods and instrumentations.
Elsevier, 2006.

3



Figure 3: Absorbance of Rhodamine dye of different concentrated samples.

Figure 4: Graph showing the relation between absorbance and concentration
for a given wavelength 545nm.
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