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� In general, if the goal is the chemical analysis of materials, we

can use the word chemical analysis instead of the word analysis,

and if the purpose of identification is with the help of other

methods, we can refer to the desired method along with the

word analysis.

� A better word instead of analysis for the general meaning of

identification and investigation is the word characterization,

which means identification and description of materials.
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� The numbers 1 to 6 mentioned in the tables indicate the

following:

� 1. The concentration range is defined as follows: High: 10

wt.%, Low: 0.1 to 10 wt.%, Minor: 0.0001 to 0.1 wt.%, Very

Minor: Less than 0.0001 wt.%

� 2. Wet chemical analysis, electrochemical, UV/VIS and MFS

are commonly used to perform a number of general analyzes.

� 3. They can be used for a limited number of elements.

� 4. Under certain conditions

� 5. Semiconductors only

� 6. In inorganic solids, most methods (techniques) can be

applied to any type of residue after combustion.
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Applications:

• Identification of organic compounds and determine their formulas.

• Determine the composition of a mixture.

• Determining purity.
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Applications:

Isolation and quantitative analysis of constituents in organic and 

inorganic mixtures. Analysis of organic and inorganic 

compounds to detect impurities.

Limitations:

Solids should dissolve easily in the solvent. Clear identification 

of a particular constituent is difficult and may require further 

analysis by IR or solid spectrometry.
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Applications:

Quantitative and qualitative chemical analysis. The detection range 

for highly fluorescent chemical samples can be wide from 

nanomolar to sub-picomolar depending on the type of device used.

Limitations:

The desired molecules (or atoms) should exhibite natural 

fluorescence or be paired with other chemical species or changed by 

physical or chemical reactions.
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Applications:

Non-destructive measurement of partial percentage of element for 

each substance. Extremely high sensitivity for quantitative analysis 

10 g/g but destructively.

Limitations:

Some elements are not detectable (except by irradiation).A high-

intensity neutron source is required. Intense radioactivity is created 

in one or more major elements that can cause the presence of some 

or all of the minor elements to disappear.
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This method is also known as magnetic resonance imaging.

Applications: 

Quantitative analysis of specific ingredients and subgroups.
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Applications:

Quantitative determination of constituent elements in high and 

small percentages. Quantitative analysis of the element.

Limitations: 

Determining some elements such as nitrogen, oxygen, hydrogen, 

halogens and noble gases is difficult or impossible. 
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Applications: 

Molecular analysis of bulk samples.

Limitations:

Its sensitivity to small amounts is weak without amplification. 

Requires concentrations higher than about 1 to 5 percent. 

Fluorescence samples or impurities may interfere with 

Ramen's characteristic.
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Applications: 

• Quantitative and qualitative analysis of inorganic elements.

• Measurement of minor impurities in materials.

• Check the composition of alloys.

• The range for most materials is ppb.

Limitations:

• It is not usually used to measure gaseous elements.

• Chemical preparation of the sample can cause major contamination.
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Applications: 

Quantitative and qualitative analysis, especially for organic compounds.

Limitations:

The specified material must absorb the radiation from 200-800 nm or can 

be converted in such a way that it can absorb the radiation in this range.

Additional steps are often required to eliminate or calculate interferences 

caused by organic species that absorb radiation close to the breakdown 

wavelength.
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Applications:

Identification of compounds using powder and single crystal 

methods.

Limitations:

The sample of analysis must be crystalline.
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Applications:

• Determining the elementary quantity and quality.

• The range of study used to determine the bulk with respect 

to X-ray energy and the composition of the sample field is 

from a few ppm to tens of ppm.

Limitations:

• Not suitable for elements with atomic number less than 11.

• Elements up to atomic number 6 may be determined using 

special equipment.
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� A synchrotron is a type of circular particle accelerator. It 

works by accelerating charged particles (electrons) 

through sequences of magnets until they reach almost the 

speed of light. 

� With these high-speed particles and synchrotron 

radiation, the characterization and analysis of different 

materials, imaging, study of molecular and cellular 

structures, etc. can be studied with much higher accuracy 

than the accuracy of conventional devices.
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� Today, synchrotron radiation is widely used in industrial 

research and one of the main users of synchrotron 

laboratories in the world are industrial companies. 

� Oil and gas, materials and metallurgy, food, cosmetics, 

pharmaceuticals, mining, agriculture, environment and 

archeology are some of the many applications of 

synchrotron radiation.
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