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Instrumentation

Raman Lineshape



Raman Spectrometers

(90° angle)

Lasers ; Single wavelength
Raman scattering is a weak process

He-Cd (441.6 nm), Ar* (488.0 nm, 514.5 nm), He-Ne (632.8),
Diode (782 or 830), Nd/YAG (1064)
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Presentation Notes
Photodegradation can also occur because of the strong light intensity.
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Schematic of Micro Raman Set-up



LINE SHAPE PARAMETERS
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Roman intensity —o»

Wavenumber / cm=1 —»
Raman spectra of two bands at 999 and
1024 cm! of chlorobenzene at six slit
openings: (a) 50; (b) 100; (c) 150;
(d) 200; (e) 250; (f) 300 mm.
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Plasma lines at 734 cm™! for the 488.0
nm line of the Ar*-laser at seven slit
openings: (a) 50; (b) 100; (c) 150; (d) 200;
(e) 250; (f) 300; (g) 400 mm.






Molecular Association

Hydrogen Bonding

X

& Y are the electronegative atoms

Intra-Molecular

Inter-Molecular

Self-Association

Hydrogen Bonded Complex




Hydrogen bonded structure

Raman Intensity

Peak due to Acetomitrile + Methanol

self-association

Neat (Acetonitrile)
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Ring deformation in phenol
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Raman spectra of binary mixtures of phenol +
ACN at different mole fractions



Ring deformation in phenol
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Raman spectra of binary mixtures of (a) phenol + benzene and (b) phenol + ODCB at
different mole fractions of phenol (x)




Pyridine+CH,0OH/CD,0D
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Raman Spectra for Pyridine+CH30H complex Raman Spectra for Pyridine+CD30D
complex
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The ring breathing mode splits into two bands for x(Py)<0.9. The new band is broad because in solution many species of mPy + nCH3OH complex may coexist; m and n being integers. The DFT calculations suggest that for higher complexes the shift in peak position of ring breathing mode does not give separate bands. Instead, they produce inhomogeneously broadened line profile. The effect on ring breathing mode of CD3OD is also similar to that in CH3OH. 
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pyridine+CH30H (A ) and pyridine+ CD30D of pyridine+CH30H (A) and

().

The diffusion coefficient of CH;OH is 1.58X10®

pyridine+CD30D (e).

m?/s and of CD,0D is 2.23X107°

m?/s. Motional narrowing and caging effect, Concentration flutuation.
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The diffusion coefficient of CH3OH is 1.58X10-9 m2/s and of CD3OD is 2.23X10-9 m2/s. The higher diffusion coefficient of CD3OD causes more increase in linewidth. 
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