








































































































Possible errors in fluorimetry and phosphorimetry: 
These are: 
• i. The quantum efficiency of a luminescent process must be the same and 

reproducible. If such quantum efficiency decreases, it leads to the phenomenon of 
quenching. 

• ii. Heavy atoms and paramagnetic species affect intersystem crossing (ISC) and 
quantum efficiency, especially in fluorimetry. 

• iii. Oxygen contributes its paramagnetism and leads to quenching. 
• iv. A drift or change in source intensity and position of the cell lead to wrong 

measurement. 
• v. The inner filter effect which originates due to difference in intensity of fluorescence 

leads to wrong measurements.

• Merits of fluorimetry and phosphorimetry: Advantages of fluorimetry as well as 
phosphorimetry in quantitative analysis are as follow: 

• i. The methods are selective and have no spectral interference; if such interference is 
present it can be mitigated by the right choice of both excitation and luminescence 
wavelength. 

• ii. The methods are sensitive. Time resolution is of importance in phosphorimetry, due 
to its long life-time. This also helps to eliminate scattering from the sample. 

• Advantage of fluorimetry over phosphorimetry: In comparison to fluorimetry, 
phosphorimetry is however not commonly used in chemical analysis due to the 
complexity of instrumentation and the need to cool the sample to get reproducible 
results.



• APPLICATIONS OF FLUORIMETRY
This technique has diverse applications in medicine, forensic and environmental levels in addition 
to inorganic and organic analysis.
i. In medicine e.g. drugs like quinine can be analysed at nanogram levels
ii. In environmental chemistry, atmospheric carcinogens belonging to polynuclear aromatic 
hydrocarbons like 3-4 benzopyrine which are formed by incomplete combustion of fuel and 
cigarette tar can be analysed by fluorimetry.
iii. The inorganic analysis of metals can be done by fluorimetry.
iv. Fluorescent probes - This method is used to qualitatively and quantitatively detect biological 
compounds present in low concentration.
v. Protein structure - There are several intrinsic fluorophores present in proteins, such as 
tryptophan, tyrosine, phenylalanine among others. The fluorescence of a protein is determined by 
all its amino acids, solvent properties, and presence of co-factors, such as NAD, FAD. Thus, this 
method can help in determining the protein structure.
v. Fluorescence-activated cell sorting (FACS) - This is method used to sort a mixture of cells 
based on the differences in fluorescent properties.



• Factors that affect fluorescence spectroscopy
a. Molecular rigidity
• Fluorophores with rigid structures are preferred for performing fluorescence 

spectroscopy, as they have reduced vibrations and reduced probability of 
transitioning to triplet state. Fluorescein and eosin have rigid structures and are 
strongly fluorescent, while phenolphthalein is non-rigid and non-fluorescent.

b. Solvent polarity
• The polarity of the solvent can also dictate the degree of fluorescence. The 

fluorescence of the structures can decrease in the presence of heavy atoms in the 
solvent.

c. Dissolved oxygen
• Dissolved oxygen in the solvent can also affect the fluorescence by reducing the 

emission intensity. This is achieved by photochemical oxidation of fluorophore. The 
paramagnetic properties of oxygen can also lead to quenching of fluorescence.

d. pH
• pH can affect the fluorescent properties. One such example is aniline, which exists as 

a cation at lower pH and as anion at higher pH. In both instances, the fluorescence is 
lost. .

e. Quenching
• Quenching refers to decrease in the fluorescence intensity. This may be caused by 

absorption of fluorescence by the solution or absorption of the fluorescent material 
itself. The latter effect is called self-quenching.



• TURBIDIMETRY AND NEPHELOMETRY
• These refer to the peculiar spectral properties of dispersion and may be taken as the 

ratio of light reflected to the light incident upon a dispersion. The intensity of light 
reflected by a suspension is a function of concentration when the other conditions 
are constant. The method of measurement of turbidity fall under three classes: 

a. measurement of the ratio of the intensity of scattered light to the intensity of incident 
light; 
b. measurement of the intensity of transmitted light to that of the incident light and, 
c. measurement of the extinction effect i.e. the depth at which a target disappears 
beneath the layer of a turbid medium. 
Turbidimetry involves the measurement of transmitted light, and is directly 
proportional to the concentration and depth of the dispersion. It also depends upon the 
colour. For smaller particles the Tyndall ratio is proportional to the cube of the particle 
size and is inversely proportional to the fourth power of the wavelength.
The principle of absorption spectroscopy can be used in turbidimetry wherein 
absorption due to the suspended particles is measured while in nephelometry, the 
scattering of light by a suspension is measured. 



•    



• All the laws governing turbidimetric determinations are also applicable to nephelometric 
measurements. The only point of difference in nephelometry is that the light source and receptor 
are at right angles. In both turbidimetry and nephelometry one must use a uniform suspension. It 
is possible to obtain particles with a uniform physical character. It is necessary to control the 
concentration of the two ions which produce the precipitate. The ratio of concentrations of the 
two solutions to be mixed should be controlled. The manner and order of mixing should be 
observed and the time of mixing should be standardised. The amount of protective colloids 
present should be properly controlled and the temperature carefully noted. For best results during 
nephelometric measurements, turbidity should be homogeneous with a low density, turbidities 
should have the same dispersion. A constant degree of turbidity should be maintained through 
the entire process of measurement and the results should be definitely reproducible.

       Applications of turbidimetic and nephelometric techniques
• The applications of both turbidimetic and nephelometric techniques are numerous e.g. in water 

pollution studies the amount of sulphate in water is measured by nephelometry as barium 
sulphate. Previously, the trbidity of water was measured by a Jackson candle turbidimeter in JU- 
units but nowadays it is measured by a turbidimeter in NTU units. Ammonia from water can be 
determined with Nessler’s reagent by turbidimetry. Similarly phosphate can be determined as 
phosphomolybdate. The amount of selenium or tellurium in a sample can be determined by 
nephelometry by reduction with stannous chloride as the blue sols. Other determinations include 
colloidal sulphur, acetone, pepsin, proteins and trypsin. Other examples of the use of light 
scattering methods are determination of silver as chloride suspension, gold as colloidal gold, 
calcium as oxalate suspension, potassium suspension with sodium cobaltnitrite, sodium with zinc 
uranylacetate and tellurium with dihydrogen sodium phosphite.
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