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Flu.orimetr)'

It is The measurement of fluorescence Infensity
af o parficular wavelength with the help of

spectrofluorimeter.

It is the process in which we can easily find out
the concentration of a solution by measuring the

intensity of o fluorescence or Phosphorescence.

Excited state E-S Cg\ouﬂ
i luorescence ht
Light g Rbsorption (Fluo ) (lgmnssmn

L - & Ground state Q % '

Light
Molecule Light

¥  When a beam oflight orincident rayis fallon
sample. The molecule of the sample gef excited

£rom GBS to E.S (electon) ang gtart's 1o glow
or emit visible light. (8o, we can say Molecile
absorb the light and goes into excited State.
When incident |ight is cuX OFf then e~ again moves
fom  ES to G:S by the emission of Light and this
emission is8 known 08 fluorescence.
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* The lifetime of Ffluorescence is short ar very

Short approx. 108 second .

endure for several second.

Rlso called as Delayecd fluorescence -

" Emission of light continuously for sometime
Cseconds) even affer we cut the incident light

Cor source of light) .

*  Molecule electron gef exdted when a indicient
Light fallson it due to this e- are shifted from
GS to E.S.

When light source is removed the e~ emit the
light ond come back to normmal gtate CGround

gtare) . Bur in case of phosphorescence e-shift
from excitated state To Tripler State then in
Ground Stafe.

The lifetime of Triplet State is long 10-2- 190
second approx-

Light Source Gg‘;ﬂ
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Concept of Singlet, Doublet Triplet State.

‘These types of electronic stare describe the

amount of unpaired e- present in a molecule:

Single State = In which electron is presentin
pairecd form. (1)

I. Double State — Th which atast one unpaired
electron is present. (1)or(h)
m. Triplet State —» Tn which e- of a molecule
are pvesent in same Spin.
(11)  (+1) .
Singlet Doublet Triplet
Singlet excited
state Double state Triplet state
(1 @ (D
Spin
change
singlet ground Singlet ground  Singlet ground
stafe State State
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+ Principle

When a beam of light is generated from a
light source ahd fall on sample solution.

‘Then the sample solution molecule absorb

the light and the election get exdted from

Ground State 1o Excited Stote.

When the source of light is cut e~ will be
back 1o the ground state fiom excited state

by emitiing the radiction/ Light known as

£luorescence.-

Now with the help of the fluorescence we

can*/ easily find owt the concentration of
molecule present in sample. More will be the
sample more will be the fluoroscence, Less will
be the sample Cconcentrarion) less will be the

fluorescence. And there is another term called

Delayed fluorescence or Phosphorescence, in
which e- are shifted from excited State to
Triplet State and then back +othe ground State.
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- Factors affecting Fluowescence

1. Nature of Molecule

All of the Molecule cannot show the
Phenomenon of Fluorescence.

Fluorescence onh{ showed) by those molecwe who
can absorb UV/Visible radiation .

Conjugation (Tt bond) « Fluorescence
or

Unsaturation X Fluorescence

Lone pair o Fluorescence
Greater the Absorbancy of molecule ~~r The

ore intense it's fluorescence.

2. Nature . of S('JbSﬁTUQHTS
|
[ I

a.- Electron withdrawing b. Electron donating

- group .

—
—_—

Substituent also affect the fluorescence of
Mmolecule .
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a. Electron withdrawing group

L, [E\AIG o — = ]
Fluorescence

Electron withdrawing group can decrease or
diminished or desTroy fluorescence
eg' COOH, N02 7 N:N.

b. Electron Donating Group

L,[ EDG o« Fluorescence]

Some Electron donating Group like —OH, —NH=2
enhance fluorescence.

But some EDG like —S0sH, NHyq and Alkyl

group not have much effect on fluorescence.

c. If we introduce high Atomic numberinto Te-

system thenit decrease fluorescence and
enhahce phosphorescene.

3. Effect of Concentration

Fluorescence isdirectly proportional to conc- of
molecule.
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[F o ]

F= Fluorescence
C = Concentration.

[F & A ]
A= Absorbance.

Buat in Fluorime‘rrg anal\/sis if we increase the
concentration of molecwle then chances of
collision between molecuwle ig increased.

So, in this case low concentrotion sample is
used (0.02+.)

[F=IOC§}_].

So, according to this we can say that
Fluorescence is independent of concentrokion &
it is dependent on intensity of inddent radiation.

4. Adsorption

To ehhance the sensitivity of fluorimetry we
required or we used a very dilufe Solution
Cto avoid oollision befwem molecule)¥F +o obtain
accurafe reading.

»  Adsorption of molecule on the container wald

creafes d serious pyoblems. [So, solutionmust be
dilured to avoid this] |
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5. Light

Monochromatic light is essential for
fluorescence.

Oxygen interfere with fluoroscence by direct
oxidaton of fluorescent Substance to nhon-

fluorescent or by Quenching of fluorescence.

€9. Anthracene iS Susceptible 10 02.
3. PH

Alteration of pH of solution will have /leads

to significant effect on fluorescence.

Example : Phenol show fluorescence in both
forms dissociated and undissociated
form.

8. TTemperature and Viscoosity

Temperature and viscosity also affect fluorescence.
T T Viscosity ¥ — Collison T — fluorescence

T Viswsity T — Collison | —> fluorescence *.
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. G}uenching
Tt is a process by which intensity of

fluorescence is reduced.

*  Substance which cause @uenching called
Quenchers.

“This may occur due to various factors like
pH, Temperodure, Concentrafion, Viscosity,
presence of Oz, Heavy metal .

—> o.. Collisional Cguenching
Quenchmg — b. Static Quenching

l— ¢. Concentration Guenching

> d. Chemical @Quenching.

a- Collisional Quenching
(occurs when number of collision increased) .

This type of Quenching occured by the

interaction of a Quehcher molecule with
excited molewle of fluorescent Substance.

°  TThis type of collision occur dueto

[ Tt Vi, Halides, Heavy merals] .
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F + hy — ¥ F¥ 5 F+hv
molecw e Light excited state.
F¥ + @ F+ Q¥

roscence v v
Non —Tad adive Fluoros e

energy fransfer

b. Static Quenching

Static Quenching accurs at Ground state.

A complex formation occurs between (F)

Fluorescent molecule and Quencher molecule
CQ®) through a strong coupling.

Such complex may not undergo exdtation or
excited fo a little extent. i.e reducing the
infensity of fluorescence molecule.

[F+ @ — F:GZ]

F: Q@+ hy — Q% +F

G}‘l‘ —_— @+ Energy[HeCd).
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Concentration Queching

Also known as Self Quenching.
A low concentration linearity observed

Co.02 sSample).

!

Buwr increase the concentration then 't leacl to

decrease in the fluorescence in’rens’ﬂy.

A
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Chemical Quenching

pH —— Aniline ([S{j at pH 5-13 gives blue

Fluorescence when excited ai 290 nm.
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( but PH <5 or > 13)— does hot show
fluorescence .

T Oxygen — Cause oxidation of flourescent
Substance
“To Non-flourescent Substance — Cause Quenching .
. Halides and EWG
Halides like cholride and Todide ions cause
G}uenching.
EWG like NO2, COOH,CHO cause Quenching.
Iv. Heavg metal
HQQ\IH metals forms complex with Flourescent
Substane and lead +o the complex formation &
Ccause CRuer\dw‘ung.
Factors aFFechng quench'mg
1. pH 6. Halides
2. Qxygen 4. Electron wiﬂmdrawing
3. Temperature Group CEWG).
4. Viscasity

5. Heavy merals
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Instrumentation and Application.

Flaorimeter

Instrument which are used o measure.the
inrensm:l of fluorescence.

H#  Fluorimeter is also knhown as Spectrofiuorimeter.

= “There are mcu'n\\/ 4 components of Fluori meter.

a. Source of light
b. Filters and monochromador

c. Sample cell /cuvettes
d- Derectors. (pMT)— Photomuliiplier Tube

Lamp 9
+ 5
o
S22 3
=
‘ahally Snladd U © .(_D.
Absorption of Shutter AR P33
unwanfed light
Secondany Filter (F2) [ [Primary fitey. |- Fi
(\ r
e

i / _

sue| buisuapu)

‘ speadmen
s \ } | Csample)
w .

PMT »{ || \J — Condensinglens
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Lamp is the source of light and this light is

condensed by condens'\ng Lens and then after
condensatfion the light is passed on specimen)
sample-

Sarmple muolecule dosorb this light and electton
are shifted fiom ground stade 1o Excited stafe.

When molecules (election) get back from excited
stafe to Ground State they emit Light /Rad iadion.

“This emifted light(radiation again passthrough
condensing lens and condensed this radiadion
oD PMT.

Source of Ligh+

Mercury Arc Lamp— Mercury vapours —)

| At High
At low pressure Pressuregives
g\ues 254 nm. 35 Nnm.

xenon Arc Lamp = Produce TIntense Radiafion

Range beruxeen 92S§0-600MmM.

C. TTungsten Lamp - Low intensity Lamp—l

| does not offer
Produce radiation of visible UV radiodion.
region.
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2. Filters and Monochromator

These are optical filters work on prncdple of
absomption of unwanted light and fransmiting
the required wavelength of Light:

a. Primary Filters : Absorb visible radiationand
fransmit LV radiadion .
b. Secondar\/ Filters : Absorb YV radiakion and

Transmit Visible Radiadion.

Monochromador

‘Theg convert polychromq;ﬁc L|'ghT into
mohochromadtic Light-

They isolate a specific or particuar rangeof
wavelength.

a- Excitation Monochromador. b. Emission

L Monochromador.
. Provide suitable radiation

for —» Excitation of + Tt Isolate those

molecude . radiafion which
is emitted by

fluorescent
Molecwle .

3. Sample Cell [ Cuvettes

Made up of Quartz or Glass
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These are used for Holdingliquid samples.

Cylindricad or Rectangular in shape.
(Parh length 10mm or 1cm).

Detectors

Photovoltic cel)
Photo tube

PMT — Best and accurate-

Applications of Fluorimetry

Used extensively in the field of Nuclear Tesearch.

Generally Inorganic ions do mot show
Fluorescence but some of them react with Non-
fluorescent Organic Moleculeand show

£lourescence .
Used in the determination ofF Uranium

EQ. a.Used in the estimation of Traces of Boronin steel.

|

By complex farmadion with Benzoin.

b. Used in the determination of Ruthenium ion.

This ion form complex with 5- merhyl1-1,10
Phenonthroline forms the complex ion which
Show fluorescence at pH 6.
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4. Fluorescent Tndicator

Im‘ensim and colour of fluore scence

!

Depends on pH of goludion.

So, it can be used in acid-base titration.

5. Flurometric Reagent

Flurometric reagent used in cation analysis.

Must have fluorometse structure.

With 2 or more donor functional group, then
it form chelade with meralion.

OH
example of _N

—>
Flurometric reagent - |

8- Hydroxy G}Lunoliné

0 OH
" or'f®
|
H
Benzoin

6. Defermination of Vitamin Bix

Vitamin B1 (Thiamine) is non - fluroscent (Not
Show fluorescence).
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But its oOxidation product Thiochrome
Fluorescence with Rlue colour.

+ TThis property is used for defermination of
Vitamin ®1 In food sample tike Cereal, Meal,efc.
. Determination of Vitamin B2

To detect the impurity in Vitamin B2 (Riboflavin)

or to know the exact condifion we check

f£luroscence power of Vitamin B2.

Tt is altered with ITmpuvities and condition.

oxidadion
Vitamin Bjs (Riboflavin) »> Non- fluroscent
Substance.

8. Organic Analysis

Fluroscence is used in the Quantitcdive as
well as  Qualitative analysis of many Ammatic
compound in Cigratte srmoke, Air pollutant and
awlomobile exhaust:
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