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INTRODUCTION 

 

The noble gases (historically also the inert gases) make up a group of chemical elements with similar properties; under 

standard conditions, they are all odorless, colorless, monatomic gases with very low chemical reactivity. The six noble 

gases that occur naturally are helium (He), neon (Ne), argon (Ar), krypton (Kr), xenon (Xe), and the radioactive radon (Rn). 

Oganesson (Og) is variously predicted to be a noble gas as well or to break the trend due to relativistic effects; its chemistry 

has not yet been investigated. 

 

For the initial six times of the occasional table, the noble gases are precisely the individuals from bunch 18. Noble gases are 

regularly exceptionally lifeless with the exception of when under specific outrageous conditions. The idleness of noble 

gases makes them extremely reasonable in applications where responses are not needed. For instance, argon is utilized as a 

part of lights to keep the hot tungsten fiber from oxidizing; additionally, helium is utilized as a part of breathing gas by 

remote ocean jumpers to anticipate oxygen, nitrogen and carbon dioxide (hypercapnia) poisonous quality.  

 

The properties of the noble gases can be very much clarified by present day speculations of nuclear structure: their external 

shell of valence electrons is thought to be "full", giving them minimal propensity to partake in synthetic responses, and it 

has been conceivable to plan just a couple of hundred noble gas mixes. The liquefying and breaking points for a given 

noble gas are near one another, contrasting by under 10 °C (18 °F); that is, they are fluids over just a little temperature go.  

 

Neon, argon, krypton, and xenon are acquired from air in an air detachment unit utilizing the strategies for liquefaction of 

gases and fragmentary refining. Helium is sourced from gaseous petrol fields which have high convergences of helium in 

the flammable gas, utilizing cryogenic gas partition procedures, and radon is generally segregated from the radioactive rot 

of disintegrated radium, thorium, or uranium mixes (since those mixes emit alpha particles). Noble gases have a few critical 

applications in ventures, for example, lighting, welding, and space investigation. A helium-oxygen breathing gas is 

regularly utilized by remote ocean jumpers at profundities of seawater more than 55 m (180 ft) to shield the jumper from 

encountering oxygen toxemia, the deadly impact of high-weight oxygen, nitrogen narcosis, the diverting opiate impact of 

the nitrogen in air past this incomplete weight edge, and carbon dioxide harming (hypercapnia), the frenzy instigating 

impact of over the top carbon dioxide in the circulatory system. After the dangers caused by the combustibility of hydrogen 

wound up evident, it was supplanted with helium in airships and inflatables.  

 

HISTORY 

 

In 1785 Henry Cavendish, an English scientific expert and physicist, found that air contains a little extent (marginally under 

1 percent) of a substance that is artificially less dynamic than nitrogen. After a century Lord Rayleigh, an English physicist, 

disengaged from the air a gas that he thought was unadulterated nitrogen, however he found that it was denser than nitrogen 

that had been set up by freeing it from its mixes. He contemplated that his elevated nitrogen must contain a little measure of 

a denser gas. In 1894, Sir William Ramsay, a Scottish scientific expert, worked together with Rayleigh in confining this 

gas, which turned out to be another component - argon. 
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Fig. 1: Apparatus used in the isolation of argon 

 

After the discovery of argon, and at the instigation of other scientists, in 1895 Ramsay investigated the gas released upon 

heating the mineral clevite, which was thought to be a source of argon. Instead, the gas was helium, which in 1868 had been 

detected spectroscopically in the Sun but had not been found on Earth. Ramsay and his coworkers searched for related 

gases and by fractional distillation of liquid air discovered krypton, neon, and xenon, all in 1898. Radon was first identified 

in 1900 by German chemist Friedrich E. Dorn; it was established as a member of the noble-gas group in 1904. Rayleigh 

and Ramsay won Nobel Prizes in 1904 for their work. 

 

In 1895 the French chemist Henri Moissan, who discovered elemental fluorine in 1886 and was awarded a Nobel Prize in 

1906 for that discovery, failed in an attempt to bring about a reaction between fluorine and argon. This result was 

significant because fluorine is the most reactive element in the periodic table. In fact, all late 19th- and early 20th-century 

efforts to prepare chemical compounds of argon failed. The lack of chemical reactivity implied by these failures was of 

significance in the development of theories of atomic structure. In 1913 the Danish physicist Niels Bohr proposed that the 

electrons in atoms are arranged in successive shells having characteristic energies and capacities and that the capacities of 

the shells for electrons determine the numbers of elements in the rows of the periodic table. On the basis of experimental 

evidence relating chemical properties to electron distributions, it was suggested that in the atoms of the noble gases heavier 

than helium, the electrons are arranged in these shells in such a way that the outermost shell always contains eight 

electrons, no matter how many others (in the case of radon, 78 others) are arranged within the inner shells. 

 

In a theory of chemical bonding advanced by American chemist Gilbert N. Lewis and German chemist Walther Kossel in 

1916, this octet of electrons was taken to be the most stable arrangement for the outermost shell of any atom. Although only 

the noble-gas atoms possessed this arrangement, it was the condition toward which the atoms of all other elements tended 

in their chemical bonding. Certain elements satisfied this tendency by either gaining or losing electrons outright, thereby 

becoming ions; other elements shared electrons, forming stable combinations linked together by covalent bonds. The 

proportions in which atoms of elements combined to form ionic or covalent compounds (their ―valences‖) were thus 

controlled by the behaviour of their outermost electrons, which—for this reason—were called valence electrons. This 

theory explained the chemical bonding of the reactive elements, as well as the noble gases’ relative inactivity, which came 

to be regarded as their chief chemical characteristic.  
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Fig. 2: In the shell atomic model, electrons occupy different energy levels, or shells.  

The K and L shells are shown for a neon atom. 

 

PHYSICAL AND ATOMIC PROPERTIES 

 

The noble gases have weak Interatomic force, and consequently have very low melting and boiling points. They are all 

monatomic gases under standard conditions, including the elements with larger atomic masses than many normally solid 

elements.[9] Helium has a few one of a kind characteristics when contrasted and different components: its bubbling and 

liquefying focuses are lower than those of some other known substance; it is the main component known to show 

superfluidity; it is the main component that can't be cemented by cooling under standard conditions—a weight of 25 

standard environments (2,500 kPa; 370 psi) must be connected at a temperature of 0.95 K (−272.200 °C; −457.960 °F) to 

change over it to a solid.[24] The noble gases up to xenon have numerous steady isotopes. Radon has no steady isotopes; its 

longest-lived isotope, 222Rn, has a half-existence of 3.8 days and rots to shape helium and polonium, which eventually rots 

to lead.[9] Melting and breaking points for the most part increment going down the gathering. 

 

 
Fig. 3: This is a plot of ionization potential versus atomic number. 

https://en.wikipedia.org/wiki/Ionization_potential
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The noble gas atoms, like atoms in most groups, increase steadily in atomic radius from one period to the next due to the 

increasing number of electrons. The measure of the molecule is identified with a few properties. For instance, the ionization 

potential abatements with an expanding span in light of the fact that the valence electrons in the bigger noble gases are 

more distant far from the core and are thusly not held as firmly together by the particle. Noble gases have the biggest 

ionization potential among the components of every period, which mirrors the dependability of their electron arrangement 

and is identified with their relative absence of concoction reactivity. A portion of the heavier noble gases, nonetheless, have 

ionization possibilities sufficiently little to be similar to those of different components and atoms. It was the understanding 

that xenon has an ionization potential like that of the oxygen particle that drove Bartlett to endeavor oxidizing xenon 

utilizing platinum hexafluoride, an oxidizing specialist known to be sufficiently solid to respond with oxygen. Noble gases 

can't acknowledge an electron to frame stable anions; that is, they have a negative electron fondness.  

 

The plainly visible physical properties of the noble gases are commanded by the feeble van der Waals powers between the 

particles. The alluring power increments with the measure of the molecule because of the expansion in polarizability and 

the decline in ionization potential. This outcomes in precise gathering patterns: as one goes down gathering 18, the nuclear 

sweep, and with it the interatomic powers, increments, bringing about an expanding softening point, breaking point, 

enthalpy of vaporization, and solvency. The expansion in thickness is because of the increment in nuclear mass.  

 

The noble gases are about perfect gases under standard conditions, however their deviations from the perfect gas law gave 

critical insights for the investigation of intermolecular associations. The Lennard-Jones potential, regularly used to display 

intermolecular associations, was found in 1924 by John Lennard-Jones from trial information on argon before the 

improvement of quantum mechanics gave the instruments to understanding intermolecular powers from first principles.[26] 

The hypothetical investigation of these communications wound up tractable in light of the fact that the noble gases are 

monatomic and the particles round, which implies that the cooperation between the molecules is autonomous of heading, or 

isotropic.  

 

GENERAL PROPERTIES OF THE GROUP 

 

Every noble gas component is arranged in the occasional table between a component of the most electronegative gathering, 

the halogen components (Group 17, the iotas of which add electrons to accomplish the octet and in this way wind up 

negative particles), and a component of the most electropositive gathering, the salt metals (Group 1, the molecules of which 

lose electrons to end up positive particles).  

 

A few essential employments of the noble gases rely upon their hesitance to respond artificially. Their lack of interest 

toward oxygen, for instance, gives articulate nonflammability upon the noble gases. Despite the fact that helium isn't 

exactly as light as hydrogen, its incombustibility makes it a more secure lifting gas for lighter-than-air make. The noble 

gases—regularly helium and argon, the minimum costly—are utilized to give artificially inert situations to such tasks as 

cutting, welding, and refining of metals, for example, aluminum (climatic oxygen and, now and again, nitrogen or carbon 

dioxide would respond with the hot metal). 

 

The noble gases absorb and emit electromagnetic radiation in a much less complex way than do other substances. This 

conduct is utilized as a part of release lights and fluorescent lighting gadgets: if any noble gas is restricted at low weight in 

a glass tube and an electrical release is gone through it, the gas will shine. Neon delivers the natural orange-red shade of 

promoting signs; xenon emanates a delightful blue shading.  

 

Noble gases have utilizes that are gotten from their other compound properties. The low breaking points and liquefying 

purposes of the noble gases make them valuable in the investigation of issue at to a great degree low temperatures. The low 

solvency of helium in liquids prompts its admixture with oxygen for breathing by remote ocean jumpers: since helium does 

not break down in the blood, it doesn't shape rises upon decompression (as nitrogen does, prompting the condition known 

as decompression disorder, or the twists). Xenon has been utilized as a soporific; in spite of the fact that it is exorbitant, it is 
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nonflammable and promptly dispensed with from the body. Radon is very radioactive; its lone uses have been those that 

endeavor this property (e.g., radiation treatment). (Oganesson is likewise radioactive, at the same time, since just a couple 

of molecules of this component have up to this point been watched, its physical and compound properties can't be reported.)  

 

Just krypton, xenon, and radon are known to shape stable mixes. The mixes of these noble gases are effective oxidizing 

specialists (substances that tend to expel electrons from others) and have potential incentive as reagents in the union of 

other synthetic mixes. 

 

 

 
 

Fig. 4: The helium-filled balloon Bubble manned by a scientist 

 

 

CONCLUSION 

 

In many applications, the noble gases are used to provide an inert atmosphere. Argon is used in the synthesis of air-

sensitive compounds that are sensitive to nitrogen. Solid argon is likewise utilized for the investigation of extremely flimsy 

mixes, for example, responsive intermediates, by catching them in a latent lattice at low temperatures. Helium is utilized as 

the bearer medium in gas chromatography, as a filler gas for thermometers, and in gadgets for estimating radiation, for 

example, the Geiger counter and the air pocket chamber. Helium and argon are both regularly used to shield welding curves 

and the encompassing base metal from the environment amid welding and cutting, and additionally in other metallurgical 

procedures and in the creation of silicon for the semiconductor business. 
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