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What are spectrometers used for testing

Overview
Spectrophotometry is a tool that hinges on the quantitative analysis of molecules
depending on how much light is absorbed by colored compounds. Important features
of spectrophotometers are spectral bandwidth (the range of colors it can transmit
through the test sample), the percentage of sample transmission, the logarithmic
range of sample absorption, and sometimes a percentage of reflectance
measurement.

Key Takeaways
Spectrometers are used to analyze the composition, concentration, and properties of
substances through absorption, emission, or mass measurements.Types of Tests and
Applications
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1. Absorption and Transmission Analysis Spectrometers, such as UV-Visible
spectrometers, measure how much light a sample absorbs at specific wavelengths.
This allows researchers to determine the concentration of chemicals, biomolecules
like proteins and nucleic acids, and pharmaceutical compounds in a solution by
applying the Beer-Lambert Law (absorbance is proportional to concentration) . 2.
Emission Spectrometry Optical emission spectrometers (OES) excite atoms or ions in
a sample, often using a spark or plasma, causing them to emit light at characteristic
wavelengths. This technique is commonly used to analyze metals and determine their
chemical composition with high accuracy . 3. Atomic Absorption Spectrometry (AAS)
AAS measures the absorption of light by free atoms in the gaseous state. It is widely
used to detect and quantify trace metals in biological samples, environmental
samples, and industrial materials . 4. Mass Spectrometry Mass spectrometers
separate ions based on their mass-to-charge ratio, allowing identification and
quantification of molecules in complex mixtures. Applications include chemical
analysis, drug testing, proteomics, and environmental monitoring . 5.
Spectrophotometric Assays These assays use spectrometers to measure the
absorbance of light by a sample at specific wavelengths. They are applied in clinical
chemistry for blood and urine analysis, molecular biology for DNA/RNA quantification,
and environmental testing for pollutants . 6. Specialized Spectroscopy Techniques

• Nuclear Magnetic Resonance (NMR) Spectroscopy: Determines molecular structure
by analyzing the magnetic environment of nuclei .

• Electron Paramagnetic Resonance (EPR): Studies unpaired electrons in chemical
species.

• X-ray Photoelectron Spectroscopy (XPS): Measures electron energy to analyze
surface composition .
Summary

Spectrometers are versatile instruments used for chemical composition analysis,
concentration measurement, structural determination, and quality control across
multiple fields, including chemistry, biochemistry, pharmaceuticals, environmental
science, and forensic investigations . They provide precise, non-destructive, and
highly sensitive measurements that are essential for research, diagnostics, and
industrial applications.
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Article Content

Spectrometers – Visual Encyclopedia of Chemical Engineering

Infrared SpectrometersAtomic AbsorptionAtomic EmissionAtomic
FluorescenceAcknowledgementsReferencesDevelopersInfrared spectrometers are
used to measure the wavelength and intensity of the absorption of infrared radiation
by a sample. The measurements provide valuable chemical composition
information.See more on encyclopedia e.engin.umich Wikipedia

Spectrophotometry - Wikipedia

SummaryOverviewHistoryDesignUV-visible spectrophotometryIR
spectrophotometrySpectroradiometersSpectrophotometry in Print

Spectrophotometry is a tool that hinges on the quantitative analysis of molecules
depending on how much light is absorbed by colored compounds. Important features
of spectrophotometers are spectral bandwidth (the range of colors it can transmit
through the test sample), the percentage of sample transmission, the logarithmic
range of sample absorption, and sometimes a percentage of reflectance
measurement.

What Is a Spectrometer

Formally speaking, a spectrometer is a scientific device that can separate a certain
physical property (such as wavelength or mass)

Spectrometer | Optical, Light & Wavelength | Britannica

As used in traditional laboratory analysis, a spectrometer includes a radiation source
and detection and analysis equipment.

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

© 2026 RIVO MULTITRADE OPTICAL SYSTEMS - All rights reserved



Page 4/4

Contact Us

Continue your research online:

Website: https://rivomultitrade.co.za
Technical inquiry: https://rivomultitrade.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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