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Raman Spectroscopy Use with Gas Samples

Raman spectroscopy can be used to analyze gases with a high concentration of molecules to deliver
accurate results regarding mixture formation.

Raman spectroscopy can be used to collect spectra from variety of sample forms, and this

includes gases. As long as the sample in question contains true molecular bonding, Raman
can be utilized in order to find out important information regarding its chemical structure.’
Though it’s often difficult to use standard Raman spectroscopy equipment to analyze gases
with a very low concentration of molecules, those that possess a high concentration can be

studied with typical Raman instrumentation.

Using Raman to study gases has proved to be largely
beneficial, as the precise peaks within the gas spectra,
particularly in natural gas, has helped scientists identi-
fy the singular compounds present within the sample.2
While infrared absorption spectroscopy has also been
used to examine gas, its reliance upon molecular di-
poles prevents the recognition of gases like molecular
oxygen, hydrogen, and nitrogen.3 Raman spectroscopy,
however, can pick up on each of these and reflect the
findings in the spectra.

The oil and gas industry is an extremely promising
area for Raman spectroscopy, as it has often made
use of mass spectroscopy to uncover the chemical
composition of various compounds.* Hyaluronic
fracking is key to the harvesting of oil and gas. How-
ever, this means of understanding oil and natural gas
components has its limitations. Oftentimes, this
method of analyis is not conducive to identifying
each and every gas present within a compound,
and sometimes the equipment is not able to
withstand certain environments due to the in-
herent sensitivity of the instruments.> Raman
spectroscopy is a progressive, durable alternative,
allowing scientists to collect an accurate reading
of the gas mixtures in a relatively speedy way.

Heéllma



Educational Raman

References

(1)

Huang, W. E., Li, M., Jarvis, R. M., Goodacre, R., & Banwart, S. A. (2010, March 06). Shining Light on
the Microbial World: The Application of Raman Microspectroscopy. Retrieved September 19, 2018,
from https://www.sciencedirect.com/science/article/pii/S0065216410700058

Palzer, S., Sandfort, V., Goldschmidt, J., & Woellenstein, J. (2018, June). Enhancement Techniques
to improve Raman spectroscopy of gases. In Sensors and Measuring Systems; 19th ITG/GMA-Sym
posium (pp. 1-3). VDE.

Franhofer Institute for Physical Measurement Techniques IPM (n.d.). Raman Spectroscopy of Gases:
Complete Gas Characterization With a Single Technique. Retrieved September 19, 2018, from
https://www.ipm.fraunhofer.de/content/dam/ipm/en/PDFs/product-information/GP/SPA/raman_
spectroscopy_gases.pdf

Olapade, Olushola & Muttel, Sage & Goodings, Kelvin & Torres, Johnathan & Syzdeck, Dougles &
Wilk, Patryk. (2017). Application of Raman Spectroscopy for Determination of Natural Gas Composi
tion - Pressure and Temperature on Raman Shift & Intensity. 10.13140/RG.2.2.16712.62722.

Petrov, D. V., & Matrosov, I. I. (2016). Raman Gas Analyzer (RGA): Natural Gas Measurements. Applied
Spectroscopy, 70(10), 1770-1776. d0i:10.1177/0003702816644611

Heéllma




