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roduction to Spectrophotometry

operties of Light:
ectromagnetic radiation moves in waves
Ight (called electromagnetic radiation) moves in waves.

avelength = different types of light have different
velengths. Some are longer than others. For instance, In
visible light spectrum, red light waves are longer than blu
waves.

engths are commonly given in ???7?
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Visible light




rs & Wavelengths

pse substances appear coloured that absorb VIS radiation
lour is then determined by the reflected light (the colour of th
ce Is complementary to that one which has been absorbed):




Visible Light
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sence & concentration of dissolved substances Is

yzed by passing light through the sample.




Spectrophotometers measure electromagnetic

s0rption

Iples of Spectrophotometer

ophotometer consists of two Instrurnr




(wavelength),

ytometer: for measuring the intensity of light.

ts of Measurement




e \Wha

absorption of light indicates the presence of t
tance. This Is a qualitative measurement.

~amount of light absorbed measures
tration of the dissolved substance. This
atlve measurement.




sorption of Light

nite light

All colors .
20lychromatic light o o'
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white (polychromatic) light passes through a col
1on some of the light is absorbed by the substances I
tion, and the rest passes through.

r Example: Green solution absorbs light other than gre

Monochromatic light
Ight of one color

example: If white light is made to pass through ar

all light except red is filtered out and absorbe
re, only red light hits the solution.
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Sample Display and
compartment controls

Source, monochromator, detector




Light
source

Wavelength
selector
(monochromator)

Light
detector

Computer, meter, or
chart to display results
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Semitransparent
Rotating mirror mirror
(Beam chopper)

Scanning ]
monochromator Display

Reference
cuvet
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Collimator Wavelength Selector
(Lens) (Slit)
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Light source Monochromator

(Prism or Grating)

Sample

Solution
(in Cuvette)

Detector
(Photocell)

B ©-20 |

Digital Display
or Meter
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Spectrophotometer

ight from 200 to below 380 nm = deuterium ¢

ogen lamp.
le region from 380 nm to 780 nm = tungstern




Tungsten lamp

Deuterium
lamp
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romator (prism or gratting) can isolate &
Ic wavelength of white light and allow It to
 through the solution being analyzed.

mple Containers
BIPOr cuvettes:

ble range = glass cuvette and plastic cuvette
ange = quartz cuvette




OIS

- Convert radiant energy (photons) into &
al signal.

~oll To detect transmitted light,

Clomuttiplier tube: very sensitive dete




)r recorder




of a suitable
wavelength



) absorption of photons of the infrared radiation can bring
he changes of the energy states

energy of photons of UV and visible light (VIS) is suffic
quse the transition of to a higher electronic energ




evels of a molecule




vibrational levels




Initions & Symbols:

Jiation Intensity (1)
1S the radiation transmitted by the solution.

. IS the radiation transmitted by the pure sol
ank). |
' Transmittance (T)

It’s also referred to as % T or T x 100




o %T = I x 100

o lo
Jefinitions &
Symbols:

. DRBANCE (A)
. IT) =-log(T)
. = log lo—log It



‘bance is what is generally recorded from a
rophotometer. '

- Lambert law

More dissolved substance
absorption and less tran




Beer-Lambert’s Law is:

A=0bC

Hg lo =0bC
It

A= Absorbance

= molar extinction coefficient,

¢ = concentration of the absorbing species (r
= path length of the light-absorbing samg







e Problem

Cytosine has a molar extinction coefficient o
mol* L cm™at 270 nm at pH 7. Calculate absor
of 1 x 10 M cytosine solution in 1mm cell at 27

(Solution:
Log I, =0bC

\It
" mol?L.cm
b=1mm=0.1cm
=1x103M

dbc=(6x10%x (0.1) x (1 x 107







Chemical analysis
Food safety analysis

Blood analysis

DNA/RNA Conc. analysis

Residual Pesticide analysis

Residual chlorine analysis
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mportant characteristics of
ctrophotometric methods

le applicability to both organic and inorganic systems

1 sensitivity of 10°-10* M

ate to high selectivity.




suracy the relative error encountered in co

and convenience of data acquisition




A/ Which one Is more sensitive? Explain why? Phc

e or photomultiplier tube as detector.

/Why can't we use glass or plastic cell in UV
oscopy with wave length from 200-400nm?




ources and references:

tbook: Principles of instrumental analysis, Skoog et al., 5" edition, chapts

I. re slides partially adopted from Dr. Raafat Aly slides.

>
> titative chemical analysis, Daniel C. Harris, 6" edition , chapter 20.
>
>

ul links
e hitp://w

o inimations.blogspot.com/2008/04/double-beam-

notometer.html



http://www.youtube.com/watch?v=pxC6F7bK8CU&feature=player_detailpage




