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118 elements are known and named at this time.This element list includes the names, symbols, and atomic numbers of all 118 chemical elements, arranged in order of increasing atomic number. The atomic number is the number of protons in an atom of that element. Each element has a symbol, which is a one- or two-letter abbreviation of its name. Sometimes the symbol represents an old name (e.g., Ag for argentum, Pb for plumbum, Au for aurum).The element list is a handy reference for students, teachers, and anyone interested in the periodic table of
elements.This list is available for download as a CSV text file and as a PDF file. The PDF file is optimized for

printing. NUMBERSYMBOLELEMENT1HHydrogen2HeHelium3LiLithium4BeBeryllium5BBoron6CCarbon7NNitrogen800xygen9FFluorinel10NeNeon11NaSodium12MgMagnesium13AlAluminum14SiSilicon15PPhosphorus16SSulfurl 7C1Chlorine18ArArgon19KPotassium20CaCalcium21ScScandium22TiTitanium23VVanadium24CrChromium25MnManganese26Felron27CoCobalt28NiNickel29CuCopper30ZnZinc31GaGallium32GeGermanium33AsArsenic34SeSelenium35BrBromine36 KrKrypton37RbRubidium38SrStrontium39YYttrium40ZrZirconium4 1 NbNiobium4
element list is a quick-reference tool for students, educators, and science enthusiasts. Here are a few practical ways to use it:Study Aid: Use the list for memorizing element names, symbols, and atomic numbers for chemistry class, exams, or competitions.Worksheet or Quiz Resource: Print the list as a handout or for creating flashcards and classroom activities.Project Reference: Include it in science fair posters, lab notebooks, or educational displays.Periodic Table Companion: Pair it with a printable periodic table for a complete atomic reference set.Whether
youre learning the periodic table or preparing classroom materials, this list keeps essential element information at your fingertips.Right now, there are no blank spaces in the periodic table up to element 118. The present table has 7 periods. However, scientists are working on synthesizing even heavier elements. Once a new element is synthesized, the IUPAC reviews the research before approving new name and symbol. The discoverer suggests a new name and symbol, but the IUPAC has the final word. The systematic element name is in use until a new name
is approved. This name describes the atomic number of the element, followed by the -ium suffix. For example, element 120 has the temporary name of unbinilium. The temporary names are cumbersome, so its perfectly acceptable to refer to an unverified element by its atomic number (e.g., element 122, element 145).An element is a pure chemical substance consisting of atoms with the same number of protons in their nuclei. This number is the atomic number and determines the elements identity.The atomic number reflects the number of protons in an atom
and defines the element. Ordering elements by atomic number reveals repeating chemical properties the basis of the periodic table.Each element has a unique one- or two-letter symbol (like H for hydrogen or Fe for iron), usually based on its English or Latin name.There are actually four elements that qualify as newest. Nihonium (113), moscovium (115), tennessine (117), and oganesson (118) were all officially recognized by the International Union of Pure and Applied Chemistry (IUPAC) in December 2015, with their names approved in 2016. In terms of the
timeline of experimentation, the newest element is tennessine.Not yet. Scientists are working toward synthesis of element 119 and beyond.Ball, P. (2004). The Elements: A Very Short Introduction. Oxford University Press. ISBN 978-0-19-284099-8.Emsley, J. (2003). Natures Building Blocks: An AZ Guide to the Elements. Oxford University Press. ISBN 978-0-19-850340-8.IUPAC (1997). Chemical element. Compendium of Chemical Terminology (2nd ed.) (the Gold Book). doi:10.1351/goldbook.C01022Related Posts Group5Melting pointUnknownPeriod7Boiling
pointUnknownBlockdDensity (g cm3)UnknownAtomic numberl05Relative atomic mass[268]State at 20CSolidKey isotopes268DbElectron configuration[Rn]5f146d37s2CAS number53850-35-4ChemSpider IDChemSpider is a free chemical structure database.Dubnium is a chemical element discovered by Albert Ghiorso in the year 1970. It has an atomic number of 105 with symbol Db, and it belongs to the 7th period of the 5th group of the periodic table.Since Dubnium is not produced in high amounts and it does not exist even on the earths crust. Hence there
are no such practical applications of this metal apart from the research areas.The metal has not also proved any harmful effects on health and the environment since it tends to decompose within a short period.The metal behaves as a solid at temperatures of 200 C. Itoccurs as a synthetic element in nature, and it is artificially produced by the bombardment of the californium-249 with the nuclei nitrogen-1.Dubnium is a highly radioactive element with only one single stable isotope dubnium-268 which has a half-life measuring about only 32 hours and gets
decayed through the process of spontaneous fission. The other isotopes are synthetic in nature and have mass numbers ranging from 256 to 270.Themetal is produced in small amounts artificially. The bombardment of it can make many isotopes of it with the Heavy Ion Linear Accelerator.The group number of dubnium is 5.The electron configuration of dubnium is [Rn] 5f14 6d3 7s2.The atomic mass of the dubnium element is 268 g/mol.The atomic number of dubnium is 105. Put your understanding of this concept to test by answering a few MCQs. Click Start
Quiz to begin! Select the correct answer and click on the Finish buttonCheck your score and answers at the end of the quiz Visit BYJUS for all Chemistry related queries and study materials 0 out of 0 arewrong 0 out of 0 are correct 0 out of 0 are Unattempted View Quiz Answers and Analysis Science, Tech, Math All Science, Tech, MathHumanities All HumanitiesLanguages All LanguagesResources All ResourcesActinium,00AcActiniumPronunciation/ktnim/ (ak-TIN-ee-m)Appearancesilvery-white, glowing with an eerie blue light;[1] sometimes with a golden
cast[2]Mass number[227]Actinium in the periodic
tableHydrogenHeliumLithiumBerylliumBoronCarbonNitrogenOxygenFluorineNeonSodiumMagnesiumAluminiumSiliconPhosphorusSulfurChlorineArgonPotassiumCalciumScandiumTitaniumVanadiumChromiumManganeselronCobaltNickelCopperZincGalliumGermaniumArsenicSeleniumBromineKryptonRubidiumStrontiumYttriumZirconiumNiobiumMolybdenumTechnetiumRutheniumRhodiumPalladiumSilverCadmiumIndiumTinAntimonyTelluriumlodineXenonCaesiumBariumLanthanumCeriumPraseodymiumNeodymiumPromethiumSamariumEuropiumGadolinium
(element)ThalliumLeadBismuthPoloniumAstatineRadonFranciumRadiumActiniumThoriumProtactiniumUraniumNeptuniumPlutoniumAmericiumCuriumBerkeliumCaliforniumEinsteiniumFermiumMendeleviumNobeliumLawrenciumRutherfordiumDubniumSeaborgiumBohriumHassiumMeitneriumDarmstadtiumRoentgeniumCoperniciumNihoniumFleroviumMoscoviumLivermoriumTennessineOganessonLaAc(Uqgt)radium actinium thoriumGroupf-block groups (nonumber)Periodperiod7Block f-blockElectron configuration[Rn] 6d1 7s2Electrons per shell2, 8, 18, 32,
18, 9, 2Physical propertiesPhase atSTPsolidMelting point1500K (1227C, 2240F) (estimated)[2]Boiling point3500300K (3200300C, 5800500F) (extrapolated)[2]Density (nearr.t.)10g/cm3Heat of fusion14k]J/mol Heat of vaporization400k]J/mol Molar heat capacity27.2]/(molK) Atomic propertiesOxidation states+3 (astrongly basic oxide)ElectronegativityPaulingscale: 1.1 Ionization energies1st:499kJ/mol 2nd:1170k]J/mol 3rd:1900k]J/mol (more) Covalent radius215pm Spectral lines of actiniumOther propertiesNatural occurrencefrom decayCrystal structure face-
centered cubic (fcc)Thermal conductivityl2W/(mK) CAS Number7440-34-8 HistoryDiscovery and first isolationFriedrich Oskar Giesel (1902)NamedbyAndr-Louis Debierne (1899)Isotopes of actiniumveMain isotopes[3]Decayabundancehalf-life (t1/2)modeproduct225Actrace9.919d221Fr14C211Bi226Acsynth29.37h226Th226Ra222Fr227Actrace21.772y227Th223FrCategory: Actiniumviewtalkedit | referencesActinium is chemical element 89 on the periodic table. Its symbol is Ac. Actinium's mass is 227 g/mol. Actinium is a silver radioactive, solid metal in actinide
group. It is so radioactive that it glows in the dark. Even a small amount of actinium is dangerous to people.Actinium was discovered in 1899 by Andr-Louis Debierne, a French chemist. In 1899, Debierne described the substance as similar to titanium[4] and (in 1900) as similar to thorium.[5]Actinium is a soft, silvery-white, radioactive metal.[6][7] Its estimated shear modulus is similar to that of lead. Because its strong radioactivity, actinium glows in the dark with a pale blue light.[8]Actinium reacts quickly with oxygen and moisture in air forming a white
coating of actinium oxide that stops the actinium from oxidizing.[6]Actinium that is found in nature is made up of two radionuclides 227Ac and 228Ac. Thirty-six radionuclides of actinium have been found. The most stable is 227Ac which has a half-life of 21.772 years. The shortest-lived known isotope of actinium is 217Ac which has a half-life of 69 nanoseconds.Actinium is only found in trace amounts in uranium ores. For example, one tonne of uranium ore contains about 0.2 milligrams of 227Ac. Thorium ores contain about 5 nanograms of 228Ac per one tonne
of thorium.[9]225Ac is now being studied for use in cancer treatments. 227Ac is studied for use as an active element of radioisotope thermoelectric generators. 225Ac is used in medicine to make 213Bi in a reusable generator. It can be used in radiation therapy.[10][11][12] Wall, Greg (8 September 2003). "C&EN: It's Elemental: The Periodic Table - Actinium". C&EN: It's Elemental: The Periodic Table. Chemical and Engineering News. Retrieved 2 June 2011. 2.0 2.1 2.2 Kirby, Harold W.; Morss, Lester R. (2006). "Actinium". The Chemistry of the Actinide and
Transactinide Elements. p.18. doi:10.1007/1-4020-3598-5_2. ISBN978-1-4020-3555-5. Kondev, F. G.; Wang, M.; Huang, W. J.; Naimi, S.; Audi, G. (2021). "The NUBASE2020 evaluation of nuclear properties" (PDF). Chinese Physics C. 45 (3): 030001. doi:10.1088/1674-1137/abddae. Debierne, Andr-Louis (1899). "Sur un nouvelle matire radio-active". Comptes rendus (in French). 129: 593595. Debierne, Andr-Louis (19001901). "Sur un nouvelle matire radio-actif 'actinium". Comptes rendus (in French). 130: 906908. 6.0 6.1 Stites, Joseph G.; Salutsky, Murrell L.;
Stone, Bob D. (1955). "Preparation of Actinium Metal 2". Journal of the American Chemical Society. 77 (1): 237240. do0i:10.1021/ja01606a085. ISSN0002-7863. Solid state physics: advances in research and applications. Volume 16. Seitz, Frederick, 1911-2008., Turnbull, David, 1915-2007. New York: Academic Press. 1964. ISBN978-0-08-086480-8. OCLC646775097. {{cite book} }: ISBN / Date incompatibility (help)CS1 maint: others (link) Katz, J J; Manning, W M (1952). "Chemistry of the Actinide Elements". Annual Review of Nuclear Science. 1 (1): 245262.
Bibcode:1952ARNPS...1..245K. doi:10.1146/annurev.ns.01.120152.001333. ISSN0066-4243. Archived from the original on 2020-07-30. Retrieved 2020-10-15. Hagemann, French (1950). "The Isolation of Actinium 1". Journal of the American Chemical Society. 72 (2): 768771. doi:10.1021/ja01158a033. ISSN0002-7863. CRC handbook of chemistry and physics. Lide, David R., 1928- (86th ed., 2005-2006ed.). Boca Raton: CRC Press. 2005. ISBN0-8493-0486-5. OCLC61108810.{{cite book}}: CS1 maint: others (link) Deblonde, Gauthier J.-P.; Abergel, Rebecca J.
(2016). "Active actinium". Nature Chemistry. 8 (11): 1084. Bibcode:2016NatCh...8.1084D. doi:10.1038/nchem.2653. ISSN1755-4330. PMID27768109. S2CID5404889. Boll, Rose A.; Malkemus, Dairin; Mirzadeh, Saed (2005). "Production of actinium-225 for alpha particle mediated radioimmunotherapy". Applied Radiation and Isotopes. 62 (5): 667679. doi:10.1016/j.apradiso.2004.12.003. PMID15763472.Retrieved from " substance not composed of simpler onesThis article needs additional citations for verification. Please help improve this article by adding
citations to reliable sources. Unsourced material may be challenged and removed.Find sources:"Chemical element"news newspapers books scholar JSTOR (July 2025) (Learn how and when to remove this message)The chemical elements ordered in the periodic tablePart of a series on thePeriodic tablePeriodic table forms18-column32-columnAlternativeandextendedformsPeriodic table historyD. Mendeleev1871 table1869 predictionsDiscovery of elementsNaming and etymologyfor peoplefor placescontroversies(in East Asia)Systematic element namesSets of
elementsBy periodic table structureGroups (118)1 (alkali metals)2 (alkaline earth metals)3456789101112131415 (pnictogens)16 (chalcogens)17 (halogens)18 (noble gases)Periods (17, ...)12345678+Blocks (s, p, d, {, ...)Atomic orbitalsAufbau principleBy metallic classificationMetalsalkalialkaline earthtransitionpost-transitionlanthanideactinideMetalloidsdividing metals and nonmetalsNonmetalsnonmetal halogennoble gasBy other characteristicsCoinage metalsPlatinum-group metalsPrecious metalsRefractory metalsHeavy metalsLight metalsNative metalsNoble
metalsMain-group elementsRare-earth elementsTransuranium elementsMajor, minor and trans- actinidesElementsList of chemical elementsby abundance (in human body)by atomic propertiesby isotope stabilityby symbolProperties of elementsRelative atomic massCrystal structureElectron affinityconfigurationElectronegativity (Allen, Pauling)Goldschmidt classificationNutritionValenceData pages for elementsAbundanceAtomic radiusBoiling pointCritical pointDensityElasticityElectrical
resistivityElectronaffinity/configurationElectronegativityHardnessHeatcapacity/offusion/ofvaporizationlonization energyMelting pointOxidation stateSpeed of soundThermalconductivity/expansioncoefficientVapor pressureCategoryChemistry PortalvteA chemical element is a chemical substance whose atoms all have the same number of protons. The number of protons is called the atomic number of that element. For example, oxygen has an atomic number of 8: each oxygen atom has 8 protons in its nucleus. Atoms of the same element can have different
numbers of neutrons in their nuclei, known as isotopes of the element. Two or more atoms can combine to form molecules. Some elements form molecules of atoms of said element only: e.g. atoms of hydrogen (H) form diatomic molecules (H2). Chemical compounds are substances made of atoms of different elements; they can have molecular or non-molecular structure. Mixtures are materials containing different chemical substances; that means (in case of molecular substances) that they contain different types of molecules. Atoms of one element can be
transformed into atoms of a different element in nuclear reactions, which change an atom's atomic number.Historically, the term "chemical element" meant a substance that cannot be broken down into constituent substances by chemical reactions, and for most practical purposes this definition still has validity. There was some controversy in the 1920s over whether isotopes deserved to be recognised as separate elements if they could be separated by chemical means.[1]The term "(chemical) element" is used in two different but closely related meanings:[2] it
can mean a chemical substance consisting of a single kind of atom (a free element), or it can mean that kind of atom as a component of various chemical substances. For example, water (H20) consists of the elements hydrogen (H) and oxygen (O) even though it does not contain the chemical substances (di)hydrogen (H2) and (di)oxygen (02), as H20 molecules are different from H2 and O2 molecules. For the meaning "chemical substance consisting of a single kind of atom", the terms "elementary substance" and "simple substance" have been suggested, but
they have not gained much acceptance in English chemical literature, whereas in some other languages their equivalent is widely used. For example, French distinguishes Iment chimique (kind of atoms) and corps simple (chemical substance consisting of one kind of atom); Russian distinguishes and .Almost all baryonic matter in the universe is composed of elements (among rare exceptions are neutron stars). When different elements undergo chemical reactions, atoms are rearranged into new compounds held together by chemical bonds. Only a few elements,
such as silver and gold, are found uncombined as relatively pure native element minerals. Nearly all other naturally occurring elements occur in the Earth as compounds or mixtures. Air is mostly a mixture of molecular nitrogen and oxygen, though it does contain compounds including carbon dioxide and water, as well as atomic argon, a noble gas which is chemically inert and therefore does not undergo chemical reactions.The history of the discovery and use of elements began with early human societies that discovered native minerals like carbon, sulfur,
copper and gold (though the modern concept of an element was not yet understood). Attempts to classify materials such as these resulted in the concepts of classical elements, alchemy, and similar theories throughout history. Much of the modern understanding of elements developed from the work of Dmitri Mendeleev, a Russian chemist who published the first recognizable periodic table in 1869. This table organizes the elements by increasing atomic number into rows ("periods") in which the columns ("groups") share recurring ("periodic") physical and
chemical properties. The periodic table summarizes various properties of the elements, allowing chemists to derive relationships between them and to make predictions about elements not yet discovered, and potential new compounds.By November 2016, the International Union of Pure and Applied Chemistry (IUPAC) recognized a total of 118 elements. The first 94 occur naturally on Earth, and the remaining 24 are synthetic elements produced in nuclear reactions. Save for unstable radioactive elements (radioelements) which decay quickly, nearly all
elements are available industrially in varying amounts. The discovery and synthesis of further new elements is an ongoing area of scientific study.The lightest elements are hydrogen and helium, both created by Big Bang nucleosynthesis in the first 20 minutes of the universe[3] in a ratio of around 3:1 by mass (or 12:1 by number of atoms),[4][5] along with tiny traces of the next two elements, lithium and beryllium. Almost all other elements found in nature were made by various natural methods of nucleosynthesis.[6] On Earth, small amounts of new atoms are
naturally produced in nucleogenic reactions, or in cosmogenic processes, such as cosmic ray spallation. New atoms are also naturally produced on Earth as radiogenic daughter isotopes of ongoing radioactive decay processes such as alpha decay, beta decay, spontaneous fission, cluster decay, and other rarer modes of decay.Of the 94 naturally occurring elements, those with atomic numbers 1 through 82 each have at least one stable isotope (except for technetium, element 43 and promethium, element 61, which have no stable isotopes). Isotopes considered
stable are those for which no radioactive decay has yet been observed. Elements with atomic numbers 83 through 94 are unstable enough that radioactive decay of all isotopes can be detected. Some of these elements, notably bismuth (atomic number 83), thorium (atomic number 90), and uranium (atomic number 92), have one or more isotopes with half-lives long enough to survive as remnants of the explosive stellar nucleosynthesis that produced the heavy metals before the Solar System formed. At 21019 years, over 109 times the estimated age of the
universe, bismuth-209 has the longest known alpha decay half-life of any nuclide, and is almost always considered on par with the 80 stable elements.[7][8] The heaviest elements (those beyond plutonium, element 94) are radioactive, with half-lives so short that they are not found in nature and must be synthesized.There are now 118 known elements. "Known" here means observed well enough, even from just a few decay products, to have been differentiated from other elements.[9][10] Most recently, the synthesis of element 118 (since named oganesson) was
reported in October 2006, and the synthesis of element 117 (tennessine) was reported in April 2010.[11][12] Of these 118 elements, 94 occur naturally on Earth. Six of these occur in extreme trace amounts: technetium, atomic number 43; promethium, number 61; astatine, number 85; francium, number 87; neptunium, number 93; and plutonium, number 94. These 94 elements have been detected in the universe at large, in the spectra of stars and also supernovae, where short-lived radioactive elements are newly being made. The first 94 elements have been
detected directly on Earth as primordial nuclides present from the formation of the Solar System, or as naturally occurring fission or transmutation products of uranium and thorium.The remaining 24 heavier elements, not found today either on Earth or in astronomical spectra, have been produced artificially: all are radioactive, with short half-lives; if any of these elements were present when the Earth formed, they are certain to have completely decayed, and if present in novae, are in quantities too small to have been noted. Technetium was the first
purportedly non-naturally occurring element synthesized, in 1937, though traces of technetium have since been found in nature (and also the element may have been discovered naturally in 1925).[13] This pattern of artificial production and later natural discovery has been repeated with several other radioactive naturally occurring rare elements.[14]Lists of elements are available by name, atomic number, density, melting point, boiling point and chemical symbol, as well as ionization energy. The nuclides of stable and radioactive elements are also available as
a list of nuclides, sorted by length of half-life for those that are unstable. One of the most convenient, and certainly the most traditional presentation of the elements, is in the form of the periodic table, which groups together elements with similar chemical properties (and usually also similar electronic structures).Main article: Atomic numberThe atomic number of an element is equal to the number of protons in each atom, and defines the element.[15] For example, all carbon atoms contain 6 protons in their atomic nucleus; so the atomic number of carbon is 6.
[16] Carbon atoms may have different numbers of neutrons; atoms of the same element having different numbers of neutrons are known as isotopes of the element.[17]The number of protons in the nucleus also determines its electric charge, which in turn determines the number of electrons of the atom in its non-ionized state. The electrons are placed into atomic orbitals that determine the atom's chemical properties. The number of neutrons in a nucleus usually has very little effect on an element's chemical properties; except for hydrogen (for which the
kinetic isotope effect is significant). Thus, all carbon isotopes have nearly identical chemical properties because they all have six electrons, even though they may have 6 to 8 neutrons. That is why atomic number, rather than mass number or atomic weight, is considered the identifying characteristic of an element.The symbol for atomic number is Z.Main articles: Isotope, Stable isotope ratio, and List of nuclidesIsotopes are atoms of the same element (that is, with the same number of protons in their nucleus), but having different numbers of neutrons. Thus, for
example, there are three main isotopes of carbon. All carbon atoms have 6 protons, but they can have either 6, 7, or 8 neutrons. Since the mass numbers of these are 12, 13 and 14 respectively, said three isotopes are known as carbon-12, carbon-13, and carbon-14 (12C, 13C, and 14C). Natural carbon is a mixture of 12C (about 98.9%), 13C (about 1.1%) and about 1 atom per trillion of 14C.Most (54 of 94) naturally occurring elements have more than one stable isotope. Except for the isotopes of hydrogen (which differ greatly from each other in relative
massenough to cause chemical effects), the isotopes of a given element are chemically nearly indistinguishable.All elements have radioactive isotopes (radioisotopes); most of these radioisotopes do not occur naturally. Radioisotopes typically decay into other elements via alpha decay, beta decay, or inverse beta decay; some isotopes of the heaviest elements also undergo spontaneous fission. Isotopes that are not radioactive, are termed "stable" isotopes. All known stable isotopes occur naturally (see primordial nuclide). The many radioisotopes that are not
found in nature have been characterized after being artificially produced. Certain elements have no stable isotopes and are composed only of radioisotopes: specifically the elements without any stable isotopes are technetium (atomic number 43), promethium (atomic number 61), and all observed elements with atomic number greater than 82.0f the 80 elements with at least one stable isotope, 26 have only one stable isotope. The mean number of stable isotopes for the 80 stable elements is 3.1 stable isotopes per element. The largest number of stable isotopes
for a single element is 10 (for tin, element 50).Main articles: Atomic mass and Relative atomic massThe mass number of an element, A, is the number of nucleons (protons and neutrons) in the atomic nucleus. Different isotopes of a given element are distinguished by their mass number, which is written as a superscript on the left hand side of the chemical symbol (e.g., 238U). The mass number is always an integer and has units of "nucleons". Thus, magnesium-24 (24 is the mass number) is an atom with 24 nucleons (12 protons and 12 neutrons).Whereas the
mass number simply counts the total number of neutrons and protons and is thus an integer, the atomic mass of a particular isotope (or "nuclide") of the element is the mass of a single atom of that isotope, and is typically expressed in daltons (symbol: Da), aka universal atomic mass units (symbol: u). Its relative atomic mass is a dimensionless number equal to the atomic mass divided by the atomic mass constant, which equals 1Da. In general, the mass number of a given nuclide differs in value slightly from its relative atomic mass, since the mass of each
proton and neutron is not exactly 1Da; since the electrons contribute a lesser share to the atomic mass as neutron number exceeds proton number; and because of the nuclear binding energy and electron binding energy. For example, the atomic mass of chlorine-35 to five significant digits is 34.969Da and that of chlorine-37 is 36.966Da. However, the relative atomic mass of each isotope is quite close to its mass number (always within 1%). The only isotope whose atomic mass is exactly a natural number is 12C, which has a mass of 12Da; because the dalton is
defined as 1/12 of the mass of a free neutral carbon-12 atom in the ground state.The standard atomic weight (commonly called "atomic weight") of an element is the average of the atomic masses of all the chemical element's isotopes as found in a particular environment, weighted by isotopic abundance, relative to the atomic mass unit. This number may be a fraction that is not close to a whole number. For example, the relative atomic mass of chlorine is 35.453u, which differs greatly from a whole number as it is an average of about 76% chlorine-35 and 24%
chlorine-37. Whenever a relative atomic mass value differs by more than ~1% from a whole number, it is due to this averaging effect, as significant amounts of more than one isotope are naturally present in a sample of that element.Chemists and nuclear scientists have different definitions of a pure element. In chemistry, a pure element means a substance whose atoms all (or in practice almost all) have the same atomic number, or number of protons. Nuclear scientists, however, define a pure element as one that consists of only one isotope.[18]For example, a
copper wire is 99.99% chemically pure if 99.99% of its atoms are copper, with 29 protons each. However it is not isotopically pure since natural copper consists of two stable isotopes, 69% 63Cu and 31% 65Cu, with different numbers of neutrons. (See Isotopes of copper.) However, pure gold would be both chemically and isotopically pure, since ordinary gold consists only of one isotope, 197Au.Main article: AllotropyAtoms of chemically pure elements may bond to each other chemically in more than one way, allowing the pure element to exist in multiple
chemical structures (spatial arrangements of atoms), known as allotropes, which differ in their properties. For example, carbon can be found as diamond, which has a tetrahedral structure around each carbon atom; graphite, which has layers of carbon atoms with a hexagonal structure stacked on top of each other; graphene, which is a single layer of graphite that is very strong; fullerenes, which have nearly spherical shapes; and carbon nanotubes, which are tubes with a hexagonal structure (even these may differ from each other in electrical properties). The
ability of an element to exist in one of many structural forms is known as 'allotropy'.The reference state of an element is defined by convention, usually as the thermodynamically most stable allotrope and physical state at a pressure of 1 bar and a given temperature (typically 298.15K). However, for phosphorus, the reference state is white phosphorus even though it is not the most stable allotrope, and the reference state for carbon is graphite, because the structure of graphite is more stable than that of the other allotropes. In thermochemistry, an element is
defined to have an enthalpy of formation of zero in its reference state. Several kinds of descriptive categorisations can be applied broadly to the elements, including consideration of their general physical and chemical properties, their states of matter under familiar conditions, their melting and boiling points, their densities, their crystal structures as solids, and their origins.Several terms are commonly used to characterise the general physical and chemical properties of the chemical elements. A first distinction is between metals, which readily conduct
electricity, nonmetals, which do not, and a small group, the metalloids, having intermediate properties and often behaving as semiconductors.A more refined classification is often shown in coloured presentations of the periodic table. This system restricts the terms "metal" and "nonmetal" to only certain of the more broadly defined metals and nonmetals, adding additional terms for certain sets of the more broadly viewed metals and nonmetals. The version of this classification used in the periodic tables presented here includes: actinides, alkali metals, alkaline
earth metals, halogens, lanthanides, transition metals, post-transition metals, metalloids, reactive nonmetals, and noble gases. In this system, the alkali metals, alkaline earth metals, and transition metals, as well as the lanthanides and the actinides, are special groups of the metals viewed in a broader sense. Similarly, the reactive nonmetals and the noble gases are nonmetals viewed in the broader sense. In some presentations, the halogens are not distinguished, with astatine identified as a metalloid and the others identified as nonmetals.Another commonly
used basic distinction among the elements is their state of matter (phase), whether solid, liquid, or gas, at standard temperature and pressure (STP). Most elements are solids at STP, while several are gases. Only bromine and mercury are liquid at 0 degrees Celsius (32 degrees Fahrenheit) and 1 atmosphere pressure; caesium and gallium are solid at that temperature, but melt at 28.4C (83.2F) and 29.8C (85.6F), respectively.Melting and boiling points, typically expressed in degrees Celsius at a pressure of one atmosphere, are commonly used in
characterizing the various elements. While known for most elements, either or both of these measurements is still undetermined for some of the radioactive elements available in only tiny quantities. Since helium remains a liquid even at absolute zero at atmospheric pressure, it has only a boiling point, and not a melting point, in conventional presentations.Main article: Densities of the elements (data page)The density at selected standard temperature and pressure (STP) is often used in characterizing the elements. Density is often expressed in grams per cubic
centimetre (g/cm3). Since several elements are gases at commonly encountered temperatures, their densities are usually stated for their gaseous forms; when liquefied or solidified, the gaseous elements have densities similar to those of the other elements.When an element has allotropes with different densities, one representative allotrope is typically selected in summary presentations, while densities for each allotrope can be stated where more detail is provided. For example, the three familiar allotropes of carbon (amorphous carbon, graphite, and
diamond) have densities of 1.82.1, 2.267, and 3.515g/cm3, respectively.Main article: Crystal structureThe elements studied to date as solid samples have eight kinds of crystal structures: cubic, body-centered cubic, face-centered cubic, hexagonal, monoclinic, orthorhombic, rhombohedral, and tetragonal. For some of the synthetically produced transuranic elements, available samples have been too small to determine crystal structures.Main article: Abundance of elements in Earth's crustChemical elements may also be categorised by their origin on Earth, with
the first 94 considered naturally occurring, while those with atomic numbers beyond 94 have only been produced artificially via human-made nuclear reactions.Of the 94 naturally occurring elements, 83 are considered primordial and either stable or weakly radioactive. The longest-lived isotopes of the remaining 11 elements have half lives too short for them to have been present at the beginning of the Solar System, and are therefore "transient elements". Of these 11 transient elements, five (polonium, radon, radium, actinium, and protactinium) are relatively
common decay products of thorium and uranium. The remaining six transient elements (technetium, promethium, astatine, francium, neptunium, and plutonium) occur only rarely, as products of rare decay modes or nuclear reaction processes involving uranium or other heavy elements.Elements with atomic numbers 1 through 82, except 43 (technetium) and 61 (promethium), each have at least one isotope for which no radioactive decay has been observed. Observationally stable isotopes of some elements (such as tungsten and lead), however, are predicted to
be slightly radioactive with very long half-lives:[19] for example, the half-lives predicted for the observationally stable lead isotopes range from 1035 to 10189 years. Elements with atomic numbers 43, 61, and 83 through 94 are unstable enough that their radioactive decay can be detected. Three of these elements, bismuth (element 83), thorium (90), and uranium (92) have one or more isotopes with half-lives long enough to survive as remnants of the explosive stellar nucleosynthesis that produced the heavy elements before the formation of the Solar System.
For example, at over 1.91019 years, over a billion times longer than the estimated age of the universe, bismuth-209 has the longest known alpha decay half-life of any isotope.[7][8] The last 24 elements (those beyond plutonium, element 94) undergo radioactive decay with short half-lives and cannot be produced as daughters of longer-lived elements, and thus are not known to occur in nature at all.Main article: Periodic tablevtePeriodic tableGroup123456789101112131415161718Hydrogen &alkali metalsAlkaline earth
metalsTrielsTetrelsPnictogensChalcogensHalogensNoblegasesPeriod1Hydrogen1H1.0080Helium2He4.00262Lithium3Li6.94Beryllium4Be9.0122Boron5B10.81Carbon6C12.011Nitrogen7N14.0070xygen8015.999Fluorine9F18.998Neon10Ne20.1803Sodium11Na22.990Magnesium12Mg24.305Aluminium13A126.982Silicon14Si28.085Phosphorus15P30.974Sulfur16S32.06Chlorine17C135.45Argon18Ar39.954Potassium19K39.098Calcium20Ca40.078Scandium21Sc44.956Titanium22Ti47.867Vanadium23V50.942Chromium24Cr51.996Manganese25Mn54.938Iron26F
From decay SyntheticBorder shows natural occurrence of the element Standard atomic weight Ar, std(E)[20]Ca:40.078 Abridged value (uncertainty omitted here)[21]Po:[209] mass number of the most stable isotope s-blockf-blockd-blockp-blockThe properties of the elements are often summarized using the periodic table, which powerfully and elegantly organizes the elements by increasing atomic number into rows ("periods") in which the columns ("groups") share recurring ("periodic") physical and chemical properties. The table contains 118 confirmed
elements as of 2021.Though earlier precursors to this presentation exist, its invention is generally credited to Russian chemist Dmitri Mendeleev in 1869, who intended the table to illustrate recurring trends in the properties of the elements. The layout of the table has been refined and extended over time as new elements have been discovered and new theoretical models have been developed to explain chemical behavior.Use of the periodic table is now ubiquitous in chemistry, providing an extremely useful framework to classify, systematize and compare all
the many different forms of chemical behavior. The table has also found wide application in physics, geology, biology, materials science, engineering, agriculture, medicine, nutrition, environmental health, and astronomy. Its principles are especially important in chemical engineering.The various chemical elements are formally identified by their unique atomic numbers, their accepted names, and their chemical symbols.The known elements have atomic numbers from 1 to 118, conventionally presented as Arabic numerals. Since the elements can be uniquely
sequenced by atomic number, conventionally from lowest to highest (as in a periodic table), sets of elements are sometimes specified by such notation as "through", "beyond", or "from ... through", as in "through iron", "beyond uranium", or "from lanthanum through lutetium". The terms "light" and "heavy" are sometimes also used informally to indicate relative atomic numbers (not densities), as in "lighter than carbon" or "heavier than lead", though the atomic masses of the elements (their atomic weights or atomic masses) do not always increase monotonically
with their atomic numbers.Main article: Naming of chemical elementsThe naming of various substances now known as elements precedes the atomic theory of matter, as names were given locally by various cultures to various minerals, metals, compounds, alloys, mixtures, and other materials, though at the time it was not known which chemicals were elements and which compounds. As they were identified as elements, the existing names for anciently known elements (e.g., gold, mercury, iron) were kept in most countries. National differences emerged over
the element names either for convenience, linguistic niceties, or nationalism. For example, German speakers use "Wasserstoff" (water stuff) for "hydrogen", "Sauerstoff" (acid stuff) for "oxygen", and "Stickstoff" (smothering stuff) for "nitrogen"; English and some other languages use "sodium" for "natrium", and "potassium" for "kalium"; and the French, Italians, Greeks, Portuguese and Poles prefer "azote/azot/azoto" (from roots meaning "no life") for "nitrogen".For purposes of international communication and trade, the official names of the chemical elements
both ancient and more recently recognised are decided by the International Union of Pure and Applied Chemistry (IUPAC), which has decided on a sort of international English language, drawing on traditional English names even when an element's chemical symbol is based on a Latin or other traditional word, for example adopting "gold" rather than "aurum" as the name for the 79th element (Au). IUPAC prefers the British spellings "aluminium" and "caesium" over the U.S. spellings "aluminum" and "cesium", and the U.S. "sulfur" over British "sulphur".
However, elements that are practical to sell in bulk in many countries often still have locally used national names, and countries whose national language does not use the Latin alphabet are likely to use the IUPAC element names.According to IUPAC, element names are not proper nouns; therefore, the full name of an element is not capitalised in English, even if derived from a proper noun, as in californium and einsteinium. Isotope names are also uncapitalised if written out, e.g., carbon-12 or uranium-235. Chemical element symbols (such as Cf for
californium and Es for einsteinium), are always capitalised (see below).In the second half of the 20th century, physics laboratories became able to produce elements with half-lives too short for an appreciable amount of them to exist at any time. These are also named by IUPAC, which generally adopts the name chosen by the discoverer. This practice can lead to the controversial question of which research group actually discovered an element, a question that delayed the naming of elements with atomic number of 104 and higher for a considerable amount of
time. (See element naming controversy).Precursors of such controversies involved the nationalistic namings of elements in the late 19th century. For example, lutetium was named after Paris, France. The Germans were reluctant to relinquish naming rights to the French, often calling it cassiopeium. Similarly, the British discoverer of niobium originally named it columbium, in reference to the New World. It was used extensively as such by American publications before the international standardisation (in 1950).For lists of current chemical symbols, symbols
not currently used, and other symbols that may look like chemical symbols, see Chemical symbol.Before chemistry became a science, alchemists designed arcane symbols for both metals and common compounds. These were however used as abbreviations in diagrams or procedures; there was no concept of atoms combining to form molecules. With his advances in the atomic theory of matter, John Dalton devised his own simpler symbols, based on circles, to depict molecules.The current system of chemical notation was invented by Jns Jacob Berzelius in 1814.
In this system, chemical symbols are not mere abbreviationsthough each consists of letters of the Latin alphabet. They are intended as universal symbols for people of all languages and alphabets.Since Latin was the common language of science at Berzelius' time, his symbols were abbreviations based on the Latin names of elements (they may be Classical Latin names of elements known since antiquity or Neo-Latin coinages for later elements). The symbols are not followed by a period (full stop) as with abbreviations. In most cases, Latin names of elements as
used by Berzelius have the same roots as the modern English name. For example, hydrogen has the symbol "H" from Neo-Latin hydrogenium, which has the same Greek roots as English hydrogen. However, in eleven cases Latin (as used by Berzelius) and English names of elements have different roots. Eight of them are the seven metals of antiquity and a metalloid also known since antiquity: "Fe" (Latin ferrum) for iron, "Hg" (Latin hydrargyrum) for mercury, "Sn" (Latin stannum) for tin, "Au" (Latin aurum) for gold, "Ag" (Latin argentum) for silver, "Pb" (Latin
plumbum) for lead, "Cu" (Latin cuprum) for copper, and "Sb" (Latin stibium) for antimony. The three other mismatches between Neo-Latin (as used by Berzelius) and English names are "Na" (Neo-Latin natrium) for sodium, "K" (Neo-Latin kalium) for potassium, and "W" (Neo-Latin wolframium) for tungsten. These mismatches came from different suggestings of naming the elements in the Modern era. Initially Berzelius had suggested "So" and "Po" for sodium and potassium, but he changed the symbols to "Na" and "K" later in the same year.Elements
discovered after 1814 were also assigned unique chemical symbols, based on the name of the element. The use of Latin as the universal language of science was fading, but chemical names of newly discovered elements came to be borrowed from language to language with little or no modification. Symbols of elements discovered after 1814 match their names in English, French (ignoring the acute accent on ), and German (though German often allows alternate spellings with k or z instead of c: e.g., the name of calcium may be spelled Calcium or Kalzium in
German, but its symbol is always "Ca"). Other languages sometimes modify element name spellings: Spanish iterbio (ytterbium), Italian afnio (hafnium), Swedish moskovium (moscovium); but those modifications do not affect chemical symbols: Yb, Hf, Mc.Chemical symbols are understood internationally when element names might require translation. There have been some differences in the past. For example, Germans in the past have used "J" (for the name Jod) for iodine, but now use "I" and Iod.The first letter of a chemical symbol is always capitalised, and
the subsequent letters, if any, are always lowercase; see the preceding examples.There are also symbols in chemical equations for groups of elements, for example in comparative formulas. These are often a single capital letter, and the letters are reserved and not used for names of specific elements. For example, "X" indicates a variable group (usually a halogen) in a class of compounds, while "R" is a radical, meaning a compound structure such as a hydrocarbon chain. The letter "Q" is reserved for "heat" in a chemical reaction. "Y" is also often used as a
general chemical symbol, though it is also the symbol of yttrium. "Z" is also often used as a general variable group. "E" is used in organic chemistry to denote an electron-withdrawing group or an electrophile; similarly "Nu" denotes a nucleophile. "L" is used to represent a general ligand in inorganic and organometallic chemistry. "M" is often used in place of a general metal.At least two other, two-letter generic chemical symbols are also in informal use, "Ln" for any lanthanide and "An" for any actinide. "Rg" was formerly used for any rare gas element, but the
group of rare gases has now been renamed noble gases and "Rg" now refers to roentgenium.Isotopes of an element are distinguished by mass number (total protons and neutrons), with this number combined with the element's symbol. IUPAC prefers that isotope symbols be written in superscript notation when practical, for example 12C and 235U. However, other notations, such as carbon-12 and uranium-235, or C-12 and U-235, are also used.As a special case, the three naturally occurring isotopes of hydrogen are often specified as H for 1H (protium), D for
2H (deuterium), and T for 3H (tritium). This convention is easier to use in chemical equations, replacing the need to write out the mass number each time. Thus, the formula for heavy water may be written D20 instead of 2H20.Main article: NucleosynthesisEstimated distribution of dark matter and dark energy in the universe. Only the fraction of the mass and energy labeled "atoms" is composed of elements.Only about 4% of the total mass of the universe is made of atoms or ions, and thus represented by elements. This fraction is about 15% of the total
matter, with the remainder of the matter (85%) being dark matter. The nature of dark matter is unknown, but it is not composed of atoms of elements because it contains no protons, neutrons, or electrons. The remaining non-matter part of the mass of the universe is composed of the even less well understood dark energy.The 94 naturally occurring elements were produced by at least four classes of astrophysical process. Most of the hydrogen, helium and a very small quantity of lithium were produced in the first few minutes of the Big Bang. This Big Bang
nucleosynthesis happened only once; the other processes are ongoing. Nuclear fusion inside stars produces elements through stellar nucleosynthesis, including all elements from carbon to iron in atomic number. Elements higher in atomic number than iron, including heavy elements like uranium and plutonium, are produced by various forms of explosive nucleosynthesis in supernovae and neutron star mergers. The light elements lithium, beryllium and boron are produced mostly through cosmic ray spallation (fragmentation induced by cosmic rays) of carbon,
nitrogen, and oxygen.In the early phases of the Big Bang, nucleosynthesis of hydrogen resulted in the production of hydrogen-1 (protium, 1H) and helium-4 (4He), as well as a smaller amount of deuterium (2H) and tiny amounts (on the order of 1010) of lithium and beryllium. Even smaller amounts of boron may have been produced in the Big Bang, since it has been observed in some very old stars, while carbon has not.[22] No elements heavier than boron were produced in the Big Bang. As a result, the primordial abundance of atoms (or ions) consisted of
~75% 1H, 25% 4He, and 0.01% deuterium, with only tiny traces of lithium, beryllium, and perhaps boron.[23] Subsequent enrichment of galactic halos occurred due to stellar nucleosynthesis and supernova nucleosynthesis.[24] However, the element abundance in intergalactic space can still closely resemble primordial conditions, unless it has been enriched by some means.Periodic table showing the cosmogenic origin of each element in the Big Bang, or in large or small stars. Small stars can produce certain elements up to sulfur, by the alpha process.
Supernovae are needed to produce "heavy" elements (those beyond iron and nickel) rapidly by neutron buildup, in the r-process. Certain large stars slowly produce other elements heavier than iron, in the s-process; these may then be blown into space in the off-gassing of planetary nebulaeOn Earth (and elsewhere), trace amounts of various elements continue to be produced from other elements as products of nuclear transmutation processes. These include some produced by cosmic rays or other nuclear reactions (see cosmogenic and nucleogenic nuclides),
and others produced as decay products of long-lived primordial nuclides.[25] For example, trace (but detectable) amounts of carbon-14 (14C) are continually produced in the air by cosmic rays impacting nitrogen atoms, and argon-40 (40Ar) is continually produced by the decay of primordially occurring but unstable potassium-40 (40K). Also, three primordially occurring but radioactive actinides, thorium, uranium, and plutonium, decay through a series of recurrently produced but unstable elements such as radium and radon, which are transiently present in
any sample of containing these metals. Three other radioactive elements, technetium, promethium, and neptunium, occur only incidentally in natural materials, produced as individual atoms by nuclear fission of the nuclei of various heavy elements or in other rare nuclear processes.Besides the 94 naturally occurring elements, several artificial elements have been produced by nuclear physics technology. By 2016, these experiments had produced all elements up to atomic number 118.Main article: Abundance of the chemical elementsThe following graph (note
log scale) shows the abundance of elements in our Solar System. The table shows the 12 most common elements in our galaxy (estimated spectroscopically), as measured in parts per million by mass.[26] Nearby galaxies that have evolved along similar lines have a corresponding enrichment of elements heavier than hydrogen and helium. The more distant galaxies are being viewed as they appeared in the past, so their abundances of elements appear closer to the primordial mixture. As physical laws and processes appear common throughout the visible
universe, however, scientists expect that these galaxies evolved elements in similar abundance.The abundance of elements in the Solar System is in keeping with their origin from nucleosynthesis in the Big Bang and a number of progenitor supernova stars. Very abundant hydrogen and helium are products of the Big Bang, but the next three elements are rare since they had little time to form in the Big Bang and are not made in stars (they are, however, produced in small quantities by the breakup of heavier elements in interstellar dust, as a result of impact by
cosmic rays). Beginning with carbon, elements are produced in stars by buildup from alpha particles (helium nuclei), resulting in an alternatingly larger abundance of elements with even atomic numbers (these are also more stable). In general, such elements up to iron are made in large stars in the process of becoming supernovas. Iron-56 is particularly common, since it is the most stable nuclide that can easily be made from alpha particles (being a product of decay of radioactive nickel-56, ultimately made from 14 helium nuclei). Elements heavier than iron
are made in energy-absorbing processes in large stars, and their abundance in the universe (and on Earth) generally decreases with their atomic number.The abundance of the chemical elements on Earth varies from air to crust to ocean, and in various types of life. The abundance of elements in Earth's crust differs from that in the Solar System (as seen in the Sun and massive planets like Jupiter) mainly in selective loss of the very lightest elements (hydrogen and helium) and also volatile neon, carbon (as hydrocarbons), nitrogen and sulfur, as a result of solar
heating in the early formation of the Solar System. Oxygen, the most abundant Earth element by mass, is retained on Earth by combination with silicon. Aluminium at 8% by mass is more common in the Earth's crust than in the universe and solar system, but the composition of the far more bulky mantle, which has magnesium and iron in place of aluminium (which occurs there only at 2% of mass) more closely mirrors the elemental composition of the solar system, save for the noted loss of volatile elements to space, and loss of iron which has migrated to the
Earth's core.The composition of the human body, by contrast, more closely follows the composition of seawatersave that the human body has additional stores of carbon and nitrogen necessary to form the proteins and nucleic acids, together with phosphorus in the nucleic acids and energy transfer molecule adenosine triphosphate (ATP) that occurs in the cells of all living organisms. Certain kinds of organisms require particular additional elements, for example the magnesium in chlorophyll in green plants, the calcium in mollusc shells, or the iron in the
hemoglobin in vertebrates' red blood cells.Abundances of the chemical elements in the Solar System. Hydrogen and helium are most common, from the Big Bang. The next three elements (Li, Be, B) are rare because they are poorly synthesised in the Big Bang and also in stars. The two general trends in the remaining stellar-produced elements are: (1) an alternation of abundance in elements as they have even or odd atomic numbers (the OddoHarkins rule), and (2) a general decrease in abundance as elements become heavier. Iron is especially common
because it represents the minimum energy nuclide that can be made by fusion of helium in supernovae.Elements in our galaxyParts per millionby massHydrogen739,000Helium240,0000xygen10,400Carbon4,600Neon1,340Iron1,090Nitrogen960Silicon650Magnesium580Sulfur440Potassium210Nickel100Essential elements[27][28]
[29]vteHHeLiBeBCNOFNeNaMgAISiPSCIArKCaScTiVCrMnFeCoNiCuZnGaGeAsSeBrKrRbSrYZrNbMoTcRuRhPdAgCdInSnShTelXeCsBa*LuHfTaWReOsIrPtAuHgTIPbBiPoAtRnFrRa**LrRfDbSgBhHsMtDsRgCnNhFIMcLvTsOg*LaCePrNdPmSmEuGdTbDyHoErTmYb**AcThPaUNpPuAmCmBkCfEsFmMdNoLegend:The six basic organic elementsQuantity elementsEssential trace elementsEssentiality or function in mammals debatedNo evidence for biological action in mammals, but essential or beneficial in some organismsIn the case of the lanthanides, the
definition of an essential nutrient as being indispensable and irreplaceable is not completely applicable due to their extreme chemical similarity. The stable early lanthanides LaNd are known to stimulate the growth of various lanthanide-using organisms, and SmGd show lesser effects for some such organisms. The later elements in the lanthanide series do not appear to have such effects.[30]The concept of an "element" as an indivisible substance has developed through three major historical phases: Classical definitions (such as those of the ancient Greeks),
chemical definitions, and atomic definitions.Main article: Classical element Hellenistic philosophyAncient philosophy posited a set of classical elements to explain observed patterns in nature. These elements originally referred to earth, water, air and fire rather than the chemical elements of modern science.The term 'elements' (stoicheia) was first used by Greek philosopher Plato around 360BCE in his dialogue Timaeus, which includes a discussion of the composition of inorganic and organic bodies and is a speculative treatise on chemistry. Plato believed the
elements introduced a century earlier by Empedocles were composed of small polyhedral forms: tetrahedron (fire), octahedron (air), icosahedron (water), and cube (earth).[31]1[32]Aristotle, c.350 BCE, also used the term stoicheia and added a fifth element, aether, which formed the heavens. Aristotle defined an element as:Element one of those bodies into which other bodies can decompose, and that itself is not capable of being divided into other.[33]This article may need to be rewritten to comply with Wikipedia's quality standards, as section. You can help.
The talk page may contain suggestions. (March 2024)Robert Boyle, c¢.1740Title page of The Sceptical Chymist, published in 1661In 1661, in The Sceptical Chymist, Robert Boyle proposed his theory of corpuscularism which favoured the analysis of matter as constituted of irreducible units of matter (atoms); and, choosing to side with neither Aristotle's view of the four elements nor Paracelsus' view of three fundamental elements, left open the question of the number of elements. Boyle argued against a pre-determined number of elementsdirectly against
Paracelsus' three principles (sulfur, mercury, and salt), indirectly against the "Aristotelian" elements (earth, water, air, and fire), for Boyle felt that the arguments against the former were at least as valid against the latter.Much of what I am to deliver ... may be indifferently apply'd to the four Peripatetick Elements, and the three Chymical Principles ... the Chymical Hypothesis seeming to be much more countenanc'd by Experience then the other, it will be expedient to insist chiefly upon the disproving of that; especially since most of the Arguments that are
imploy'd against it, may, by a little variation, be made ... at least as strongly against the less plausible, Aristotelian Doctrine.[34]Then Boyle stated his view in four propositions. In the first and second, he suggests that matter consists of particles, but that these particles may be difficult to separate. Boyle used the concept of "corpuscles"or "atomes",[35] as he also called themto explain how a limited number of elements could combine into a vast number of compounds.Propos. I. ... At the first Production of mixt Bodies, the Universal Matter whereof they ...
consisted, was actually divided into little Particles.[36] ... The Generation ... and wasting of Bodies ... and ... the Chymical Resolutions of mixt Bodies, and ... Operations of ... Fires upon them ... manifest their consisting of parts very minute... Epicurus ... as you well know, supposes ... all ... Bodies ... to be produc'd by ... Atomes, moving themselves to and fro ... in the ... Infinite Vacuum.[37] ... Propos. II. ... These minute Particles ... were ... associated into minute ... Clusters ... not easily dissipable into such Particles as compos'd them.[38] ... If we assigne to the
Corpuscles, whereof each Element consists, a peculiar size and shape ... such ... Corpuscles may be mingled in such various Proportions, and ... connected so many ... wayes, that an almost incredible number of ... Concretes may be compos'd of them.[39]Boyle explained that gold reacts with aqua regia, and mercury with nitric acid, sulfuric acid, and sulfur to produce various "compounds", and that they could be recovered from those compounds, just as would be expected of elements. Yet, Boyle did not consider gold,[40] mercury,[41] or lead[40] elements, but
rathertogether with wine[42]"perfectly mixt bodies". Quicksilver ... with Aqua fortis will be brought into a ... white Powder ... with Sulphur it will compose a blood-red ... Cinaber. And yet out of all these exotick Compounds, we may recover the very same running Mercury.[43] ... Propos. III. ... From most of such mixt Bodies ... there may by the Help of the Fire, be actually obtain'd a determinate number (whether Three, Four or Five, or fewer or more) of Substances ...The Chymists are wont to call the Ingredients of mixt Bodies, Principles, as the Aristotelians
name them Elements. ... Principles ... as not being compounded of any more primary Bodies: and Elements, in regard that all mix'd Bodies are compounded of them.[44]Even though Boyle is primarily regarded as the first modern chemist, The Sceptical Chymist still contains old ideas about the elements, alien to a contemporary viewpoint. Sulfur, for example, is not only the familiar yellow non-metal but also an inflammable "spirit".[42]Portrait of Isaac Watts by John Shury, c.1830In 1724, in his book Logick, the English minister and logician Isaac Watts
enumerated the elements then recognised by chemists. Watts' list of elements included two of Paracelsus' principles (sulfur and salt) and two classical elements (earth and water) as well as "spirit". Watts did, however, note a lack of consensus among chemists.[45]Elements are such Substances as cannot be resolved, or reduced, into two or more Substances of different Kinds. ... Followers of Aristotle made Fire, Air, Earth and Water to be the four Elements, of which all earthly Things were compounded; and they suppos'd the Heavens to be a Quintessence, or
fifth sort of Body, distinct from all these: But, since experimental Philosophy ... have been better understood, this Doctrine has been abundantly refuted. The Chymists make Spirit, Salt, Sulphur, Water and Earth to be their five Elements, because they can reduce all terrestrial Things to these five:.. tho' they are not all agreed.Mendeleev's 1869 periodic table: An experiment on a system of elements. Based on their atomic weights and chemical similarities.The first modern list of elements was given in Antoine Lavoisier's 1789 Elements of Chemistry, which
contained 33 elements, including light and caloric.[46][47] By 1818, Jns Jacob Berzelius had determined atomic weights for 45 of the 49 then-accepted elements. Dmitri Mendeleev had 63 elements in his 1869 periodic table.Dmitri Mendeleev, 1897From Boyle until the early 20th century, an element was defined as a pure substance that cannot be decomposed into any simpler substance and cannot be transformed into other elements by chemical processes. Elements at the time were generally distinguished by their atomic weights, a property measurable with
fair accuracy by available analytical techniques.Henry MoseleyThe 1913 discovery by English physicist Henry Moseley that the nuclear charge is the physical basis for the atomic number, further refined when the nature of protons and neutrons became appreciated, eventually led to the current definition of an element based on atomic number (number of protons). The use of atomic numbers, rather than atomic weights, to distinguish elements has greater predictive value (since these numbers are integers) and also resolves some ambiguities in the chemistry-
based view due to varying properties of isotopes and allotropes within the same element. Currently, IUPAC defines an element to exist if it has isotopes with a lifetime longer than the 1014 seconds it takes the nucleus to form an electronic cloud.[48]By 1914, eighty-seven elements were known, all naturally occurring (see Discovery of chemical elements). The remaining naturally occurring elements were discovered or isolated in subsequent decades, and various additional elements have also been produced synthetically, with much of that work pioneered by
Glenn T. Seaborg. In 1955, element 101 was discovered and named mendelevium in honor of D. I. Mendeleev, the first to arrange the elements periodically.For a chronological guide, see Discovery of chemical elements.Ten materials familiar to various prehistoric cultures are now known to be elements: Carbon, copper, gold, iron, lead, mercury, silver, sulfur, tin, and zinc. Three additional materials now accepted as elements, arsenic, antimony, and bismuth, were recognised as distinct substances before 1500 AD. Phosphorus, cobalt, and platinum were
isolated before 1750.Most of the remaining naturally occurring elements were identified and characterised by 1900, including:Such now-familiar industrial materials as aluminium, silicon, nickel, chromium, magnesium, and tungstenReactive metals such as lithium, sodium, potassium, and calciumThe halogens fluorine, chlorine, bromine, and iodineGases such as hydrogen, oxygen, nitrogen, helium, argon, and neonMost of the rare-earth elements, including cerium, lanthanum, gadolinium, and neodymiumThe more common radioactive elements, including
uranium, thorium, and radiumElements isolated or produced since 1900 include:The three remaining undiscovered stable elements: hafnium, lutetium, and rheniumPlutonium, which was first produced synthetically in 1940 by Glenn T. Seaborg, but is now also known from a few long-persisting natural occurrencesThe three incidentally occurring natural elements (neptunium, promethium, and technetium), which were all first produced synthetically but later discovered in trace amounts in geological samplesFour scarce decay products of uranium or thorium
(astatine, francium, actinium, and protactinium), andAll synthetic transuranic elements, beginning with americium and curiumThe first transuranium element (element with an atomic number greater than 92) discovered was neptunium in 1940. Since 1999, the IUPAC/IUPAP Joint Working Party has considered claims for the discovery of new elements. As of January 2016, all 118 elements have been confirmed by IUPAC as being discovered. The discovery of element 112 was acknowledged in 2009, and the name copernicium and the chemical symbol Cn were
suggested for it.[49] The name and symbol were officially endorsed by IUPAC on 19 February 2010.[50] The heaviest element that is believed to have been synthesised to date is element 118, oganesson, on 9 October 2006, by the Flerov Laboratory of Nuclear Reactions in Dubna, Russia.[10][51] Tennessine, element 117 was the latest element claimed to be discovered, in 2009.[52] On 28 November 2016, scientists at the IUPAC officially recognised the names for the four newest elements, with atomic numbers 113, 115, 117, and 118.[53][54]Main article: List
of chemical elementsThe following sortable table shows the 118 known elements.Atomic number, Element, and Symbol all serve independently as unique identifiers.Element names are those accepted by IUPAC.Block indicates the periodic table block for each element: red = s-block, yellow = p-block, blue = d-block, green = f-block.Group and period refer to an element's position in the periodic table. Group numbers here show the currently accepted numbering; for older numberings, see Group (periodic table).vteList of chemical
elementsZSym.ElementNameorigin[55][56]GroupPeriodBlockAtomicweight[a](Da)Density[b][c](g/cm3)Meltingpoint[d](K)Boilingpoint[e](K)Specificheatcapacity[f](J/g K)Electronegativity[glAbundancein Earth'scrust[h](mg/kg)Origin[i]Phase[j]1HHydrogen[k]11s-block1.00800.0000898814.0120.2814.3042.201400primordialgas2HeHelium[1]181s-block4.00260.0001785[m]4.225.1930.008primordialgas3LiLithium[n]12s-block6.940.534453.6915603.5820.9820primordialsolid4BeBeryllium[0]22s-
block9.01221.85156027421.8251.572.8primordialsolid5BBoron[p]132p-block10.812.34234942001.0262.0410primordialsolid6CCarbon[q]142p-block12.0112.267>400043000.7092.55200primordialsolid7NNitrogen[r]152p-block14.0070.001250663.1577.361.043.0419primordialgas8 OOxygen[s]162p-block15.9990.00142954.3690.200.9183.44461000primordialgas9FFluorine[t]172p-block18.9980.00169653.5385.030.8243.98585primordialgas10NeNeon[u]182p-block20.1800.000900224.5627.071.030.005primordialgas11NaSodium[v]13s-
block22.9900.968370.8711561.2280.9323600primordialsolid12MgMagnesium[w]23s-block24.3051.73892313631.0231.3123300primordialsolid13AlAluminium([x]133p-block26.9822.70933.4727920.8971.6182300primordialsolid14SiSilicon[y]143p-block28.0852.3290168735380.7051.9282000primordialsolid15PPhosphorus[z]153p-block30.9741.823317.305500.7692.191050primordialsolid 16SSulfur[aa]163p-block32.062.07388.36717.870.712.58350primordialsolid17CIChlorine[ab]173p-
block35.450.0032171.6239.110.4793.16145primordialgas18ArArgon[ac]183p-block39.950.00178483.8087.300.523.5primordialgas19KPotassium[ad]14s-block39.0980.89336.5310320.7570.8220900primordialsolid20CaCalcium[ae]24s-block40.0781.55111517570.6471.0041500primordialsolid21 ScScandium[af]34d-block44.9562.985181431090.5681.3622primordialsolid22TiTitanium[ag]44d-block47.8674.506194135600.5231.545650primordialsolid23VVanadium[ah]54d-block50.9426.11218336800.4891.63120primordialsolid24CrChromium[ail64d-
block51.9967.15218029440.4491.66102primordialsolid25MnManganese[aj]74d-block54.9387.21151923340.4791.55950primordialsolid26Felron[ak]84d-block55.8457.874181131340.4491.8356300primordialsolid27CoCobalt[al]94d-block58.9338.90176832000.4211.8825primordialsolid28NiNickel[am]104d-block58.6938.908172831860.4441.9184primordialsolid29CuCopper[an]114d-block63.5468.961357.7728350.3851.9060primordialsolid30ZnZinc[ao]124d-block65.387.14692.8811800.3881.6570primordialsolid31GaGallium[ap]134p-
block69.7235.91302.914626730.3711.8119primordialsolid32GeGermanium[aq]144p-block72.6305.3231211.4031060.322.011.5primordialsolid33AsArsenic[ar]154p-block74.9225.7271090[as]8870.3292.181.8primordialsolid34SeSelenium[at]164p-block78.9714.814539580.3212.550.05primordialsolid35BrBromine[au]l 74p-block79.9043.1028265.8332.00.4742.962 .4primordialliquid36 KrKrypton[av]184p-block83.7980.003749115.79119.930.2483.001104primordialgas37RbRubidium[aw]15s-
block85.4681.532312.469610.3630.8290primordialsolid38SrStrontium[ax]25s-block87.622.64105016550.3010.95370primordialsolid39YYttrium[ay]35d-block88.9064.472179936090.2981.2233primordialsolid40ZrZirconium[az]45d-block91.2246.52212846820.2781.33165primordialsolid4 1 NbNiobium[ba]55d-block92.9068.57275050170.2651.620primordialsolid42MoMolybdenum[bb]65d-block95.9510.28289649120.2512.161.2primordialsolid43TcTechnetium[bc]75d-block[97]11243045381.9~3109from decaysolid44RuRuthenium[bd]85d-
block101.0712.45260744230.2382.20.001 primordialsolid45RhRhodium[be]95d-block102.9112.41223739680.2432.280.001primordialsolid46PdPalladium[bf]105d-block106.4212.0231828.0532360.2442.200.01 5primordialsolid47AgSilver[bg]115d-block107.8710.491234.9324350.2351.930.075primordialsolid48CdCadmium[bh]125d-block112.418.65594.2210400.2321.690.159primordialsolid49InIndium[bi]135p-block114.827.31429.7523450.2331.780.25primordialsolid50SnTin[bj]145p-

block118.717.265505.0828750.2281.962.3primordialsolid51 SbAntimony[bk]155p-block121.766.697903.7818600.2072.050.2primordialsolid52TeTellurium[bl]165p-block127.606.24722.6612610.2022.10.001 primordialsolid53IIodine[bm]175p-block126.904.933386.85457.40.2142.660.45primordialsolid 54XeXenon[bn]185p-block131.290.005894161.4165.030.1582.603105primordialgas55CsCaesium[bo]16s-block132.911.93301.599440.2420.793primordialsolid56 BaBarium[bp]26s-block137.333.51100021700.2040.89425primordialsolid57LaLanthanum[bq]f-block
groups6f-block138.916.162119337370.1951.139primordialsolid58CeCerium[br]f-block groups6f-block140.126.770106837160.1921.1266.5primordialsolid59PrPraseodymium[bs]f-block groups6f-block140.916.77120837930.1931.139.2primordialsolid60NdNeodymium[bt]f-block groups6f-block144.247.01129733470.191.1441.5primordialsolid61PmPromethium[bu]f-block groups6f-block[145]7.26131532731.1321019from decaysolid62SmSamarium[bv]f-block groups6f-block150.367.52134520670.1971.177.05primordialsolid63EuEuropium[bw]f-block groups6f-
block151.965.244109918020.1821.22primordialsolid64GdGadolinium[bx]f-block groups6f-block157.257.90158535460.2361.26.2primordialsolid65ThTerbium[by]f-block groups6f-block158.938.23162935030.1821.21.2primordialsolid66DyDysprosium[bz]f-block groups6f-block162.508.540168028400.171.225.2primordialsolid67HoHolmium[calf-block groups6f-block164.938.79173429930.1651.231.3primordialsolid68ErErbium[cb]f-block groups6f-block167.269.066180231410.1681.243.5primordialsolid69TmThulium[cclf-block groups6f-
block168.939.32181822230.161.250.52primordialsolid70YbYtterbium[cd]f-block groups6f-block173.056.90109714690.1551.13.2primordialsolid71LuLutetium[ce]36d-block174.979.841192536750.1541.270.8primordialsolid72HfHafnium[cf]46d-block178.4913.31250648760.1441.33primordialsolid73TaTantalum[cg]56d-block180.9516.69329057310.141.52primordialsolid74WTungsten[ch]66d-block183.8419.25369562030.1322.361.3primordialsolid75ReRhenium[ci]76d-block186.2121.02345958690.1371.97104primordialsolid 76 0sOsmium[cj]186d-
block190.2322.59330652850.132.20.002primordialsolid7 7IrIridium[ck]96d-block192.2222.56271947010.1312.200.001 primordialsolid 78PtPlatinum[cl]106d-block195.0821.452041.440980.1332.280.005primordialsolid79AuGold[cm]1 16d-block196.9719.31337.3331290.1292.540.004primordialsolid80HgMercury[cn]126d-block200.5913.534234.43629.880.142.000.085primordialliquid81 T1Thallium[co]136p-block204.3811.8557717460.1291.620.85primordialsolid82PbLead[cp]146p-block207.211.34600.6120220.1291.87 (2+)2.33
(4+)14primordialsolid83BiBismuth[cq]156p-block208.989.78544.718370.1222.020.009primordialsolid84PoPolonium/[cr]166p-block[209][a]9.19652712352.021010from decaysolid85AtAstatine[cs]176p-block[210](8.918.95)5756102.231020from decayunknown phase86RnRadon[ct]186p-block[222]0.00973202211.30.0942.241013from decaygas87FrFrancium[cu]l7s-block[223](2.48)281890>0.79[58]~11018from decayunknown phase88RaRadium[cv]27s-block[226]5.597320100.0940.99107from decaysolid89AcActinium[cw]f-block groups7{-
block[227]10132334710.121.15.51010from decaysolid90ThThorium[cx]f-block groups7f-block232.0411.7211550610.1131.39.6primordialsolid91PaProtactinium[cylf-block groups7f-block231.0415.37184143001.51.4106from decaysolid92UUranium[cz]f-block groups7f-block238.0319.11405.344040.1161.382.7primordialsolid93NpNeptunium[da]f-block groups7f-block[237]20.4591742731.3631012from decaysolid94PuPlutonium[db]f-block groups7f-block[244]19.85912.535011.2831011from decaysolid95AmAmericium[dc]f-block groups7f-
block[243]12144928801.13syntheticsolid96CmCurium[dd]f-block groups7f-block[247]113.51161333831.28syntheticsolid97BkBerkelium[de]f-block groups7f-block[247]14.78125929001.3syntheticsolid98CfCalifornium[df]f-block groups7f-block[251]15.11173(1743)[b]1.3syntheticsolid99EsEinsteinium[dg]f-block groups7f-block[252]8.841133(1269)1.3syntheticsolid100FmFermium[dh]f-block groups7f-block[257](9.7)[b](1125)[59](1800)[60]1.3syntheticunknown phase101MdMendelevium[dilf-block groups7f-block[258](10.3)(1100)1.3syntheticunknown
phase102NoNobelium[djlf-block groups7f-block[259](9.9)(1100)1.3syntheticunknown phasel03LrLawrencium[dk]37d-block[266](14.4)(1900)1.3syntheticunknown phasel04RfRutherfordium[dl]47d-block[267](17)(2400)(5800)syntheticunknown phase105DbDubnium[dm]57d-block[268](21.6)syntheticunknown phase106SgSeaborgium[dn]67d-block[267](2324)syntheticunknown phase107BhBohrium[do]77d-block[270](2627)syntheticunknown phase108HsHassium[dp]87d-block[271](2729)syntheticunknown phasel09MtMeitnerium[dq]97d-block[278]
(2728)syntheticunknown phasel10DsDarmstadtium[dr]107d-block[281](2627)syntheticunknown phasel11RgRoentgenium[ds]117d-block[282](2224)syntheticunknown phasel12CnCopernicium[dt]127d-block[285](14.0)(28311)(34010)[b]syntheticunknown phasel13NhNihonium[du]137p-block[286](16)(700)(1400)syntheticunknown phasel14FIFlerovium[dv]147p-block[289](11.40.3)(28450)[blsyntheticunknown phasel15McMoscovium[dw]157p-block[290](13.5)(700)(1400)syntheticunknown phasel16LvLivermorium[dx]167p-block[293](12.9)(700)
(1100)syntheticunknown phasel17TsTennessine[dy]177p-block[294](7.17.3)(700)(883)syntheticunknown phasel180gOganesson[dz]187p-block[294](7)(32515)(45010)syntheticunknown phase”™ a b Standard atomic weight or Ar(E)'1.0080': abridged value, uncertainty ignored here'[97]", [] notation: mass number of most stable isotope”™ a b c d e Values in () brackets are predictions”™ Density (sources)” Melting point in kelvin(K) (sources)” Boiling point in kelvin(K) (sources)” Heat capacity (sources)”™ Electronegativity by Pauling (source)”~ Abundance of
elements in Earth's crust”™ Primordial (=Earth's origin), from decay, or synthetic™ Phase at Standard state (25C [77F], 100kPa)” Greek roots hydro- + -gen, 'water-forming'~ Greek hlios 'sun'”~ Melting point: helium does not solidify at a pressure of 1 atmosphere. Helium can only solidify at pressures above 25 atm.” Greek lthos 'stone'” Beryl, mineral (ultimately after Belur, Karnataka, India?)[57]” Borax, mineral (from Arabic: bawraq, Middle Persian: *brag)” Latin carbo 'coal'” Greek ntron + -gen, 'niter-forming'~ Greek oxy- + -gen, 'acid-forming'~ Latin
fluo 'to flow'” Greek non 'new'” Coined by Humphry Davy who first isolated it, from English soda (specifically caustic soda), via Italian from Arabic ud 'headache' ~ Magnesia region, eastern Thessaly, Greece”™ Alumina, from Latin alumen (gen. aluminis) 'bitter salt, alum'” Latin silex 'flint' (originally silicium)”~ Greek phsphros 'light-bearing'~ Latin™ Greek chlrs 'greenish yellow'~ Greek args 'idle' (it is inert)”™ Neo-Latin potassa 'potash’, from pot + ash ~ Latin calx 'lime'~ Latin Scandia 'Scandinavia'” Titans, children of Gaia and Ouranos” Vanadis, a name
for Norse goddess Freyja”™ Greek chrma 'colour'™ Corrupted from magnesia negra; see magnesium” English, from Proto-Celtic *sarnom 'iron’', from a root meaning 'blood' ~ German Kobold, 'goblin'~ Nickel, a mischievous sprite in German miner mythology”~ English, from Latin cuprum, after Cyprus™ Most likely German Zinke, 'prong, tooth', but some suggest Persian sang 'stone'”~ Latin Gallia 'France'~ Latin Germania 'Germany'~ Middle English, from Middle French arsenic, from Greek arsenikn 'yellow arsenic' (influenced by arseniks 'masculine, virile'),
from a West Asian wanderword ultimately from Old Persian: *zarniya-ka, lit."golden'~ Arsenic sublimes at 1 atmosphere pressure.” Greek seln 'moon'~ Greek brmos 'stench'”™ Greek krypts 'hidden'”~ Latin rubidus 'deep red'”~ Strontian, a village in Scotland, where it was found” Ytterby, Sweden, where it was found; see terbium, erbium, ytterbium” Zircon, mineral, from Persian zargun 'gold-hued'”~ Niobe, daughter of king Tantalus in Greek myth; see tantalum” Greek molbdaina 'piece of lead', from mlybdos 'lead’, due to confusion with lead ore galena (PbS)”™
Greek tekhnts 'artificial' ~ Neo-Latin Ruthenia 'Russia'~ Greek rhodeis 'rose-coloured', from rhdon 'rose'” Pallas, asteroid, then considered a planet™ English, from Proto-Germanic ~ Neo-Latin cadmia 'calamine’, from King Cadmus, mythic founder of Thebes” Latin indicum 'indigo’, the blue color named after India and observed in its spectral lines ~ English, from Proto-Germanic ~ Latin antimonium, of unclear origin: folk etymologies suggest Greek ant 'against' + mnos 'alone’, or Old French anti-moine 'monk's bane', but could be from or related to Arabic
imid 'antimony' ~ Latin tellus 'ground, earth'” French iode, from Greek ioeids 'violet'~ Greek xnon, neuter of xnos 'strange, foreign'~ Latin caesius 'sky-blue'”~ Greek bars 'heavy'~ Greek lanthnein 'to lie hidden'”~ Ceres (dwarf planet), then considered a planet”™ Greek prsios ddymos 'green twin'~ Greek nos ddymos 'new twin'~ Prometheus, a Titan” Samarskite, a mineral named after V. Samarsky-Bykhovets, Russian mine official™ Europe” Gadolinite, a mineral named after Johan Gadolin, Finnish chemist, physicist and mineralogist”™ Ytterby, Sweden, where
it was found; see yttrium, erbium, ytterbium” Greek dysprsitos 'hard to get'~ Neo-Latin Holmia 'Stockholm'” Ytterby, where it was found; see yttrium, terbium, ytterbium” Thule, the ancient name for an unclear northern location”™ Ytterby, where it was found; see yttrium, terbium, erbium” Latin Lutetia 'Paris'~ Neo-Latin Hafnia 'Copenhagen' (from Danish havn, harbor)” King Tantalus, father of Niobe in Greek myth; see niobium” Swedish tung sten 'heavy stone' ~ Latin Rhenus 'Rhine'~ Greek osm 'smell'~ Iris, Greek goddess of rainbow” Spanish platina
'little silver', from plata 'silver'”~ English, from same Proto-Indo-European root as 'yellow' ~ Mercury, Roman god of commerce, communication, and luck, known for his speed and mobility”~ Greek thalls 'green shoot / twig'”~ English, from Proto-Celtic *loudom, from a root meaning 'flow' ~ German Wismut, via Latin and Arabic from Greek psimthion 'white lead'~ Latin Polonia 'Poland’, home country of discoverer Marie Curie™ Greek statos 'unstable'; it has no stable isotopes”™ Radium emanation, originally the name of 222Rn" France, home country of
discoverer Marguerite Perey” Coined in French by discoverer Marie Curie, from Latin radius 'ray'”~ Greek akts 'ray'~ Thor, the Norse god of thunder”™ English prefix proto- (from Greek prtos 'first, before') + actinium; protactinium decays into actinium.” Uranus, the seventh planet”™ Neptune, the eighth planet” Pluto, dwarf planet, then considered a planet”™ Americas, where the element was first synthesized, by analogy with its homolog europium” Pierre and Marie Curie, physicists and chemists”™ Berkeley, California, where it was first synthesized ™
California, where it was first synthesized in LBNL” Albert Einstein, German physicist™ Enrico Fermi, Italian physicist™ Dmitri Mendeleev, Russian chemist who proposed the periodic table” Alfred Nobel, Swedish chemist and engineer”™ Ernest Lawrence, American physicist™ Ernest Rutherford, chemist and physicist from New Zealand”~ Dubna, Russia, where it was discovered in JINR”™ Glenn Seaborg, American chemist”™ Niels Bohr, Danish physicist™ Neo-Latin Hassia 'Hesse', a state in Germany”™ Lise Meitner, Austrian physicist™ Darmstadt, Germany,
where it was first synthesized in the GSI labs”™ Wilhelm Rntgen, German physicist™ Nicolaus Copernicus, Polish astronomer” Japanese Nihon 'Japan', where it was first synthesized in Riken” Flerov Laboratory of Nuclear Reactions, part of JINR, where it was synthesized; itself named after Georgy Flyorov, Russian physicist™ Moscow, Russia, where it was first synthesized in JINR” Lawrence Livermore National Laboratory in Livermore, California” Tennessee, US, home to ORNL” Yuri Oganessian, Russian physicistBiological roles of the elementsChemical
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Table "If all the elements are arranged in the order of their atomic weights, a periodic repetition of properties is obtained. This is expressed by the law of periodicity." Dmitri Mendeleev, Principles of Chemistry, Vol. 2, 1902, P. F. Collier, p17."We have here a proof that there is in the atom a fundamental quantity, which increases by regular steps as one passes from one element to the next. This quantity can only be the charge on the central positive nucleus, of the existence of which we already have definite proof."Henry Moseley, Philosophical Magazine, Vol.
26, 1913, p1030."The chemistry of an atom depends only on the number of electrons, which equals the number of protons and is called the atomic number.Chemistry is simply numbers, an idea Pythagoras would have liked.If you are an atom with one proton, you are hydrogen; two, helium;....."Carl Sagan, Cosmos, 1980, Random House, p223. Photo: NASA. Author: Dr. Doug Stewart The periodic table we use today is based on the one devised and published by Dmitri Mendeleev in 1869. Mendeleev found he could arrange the 65 elements then known in a grid
or table so that each element had: 1. A higher atomic weight than the one on its left. For example, magnesium (atomic weight 24.3) is placed to the right of sodium (atomic weight 23.0): The True Basis of the Periodic Table In 1913, chemistry and physics were topsy-turvy. Some big hitters - including Mendeleev - were talking seriously about elements lighter than hydrogen and elements between hydrogen and helium. Visualizing the atom was a free-for-all, and Mendeleev's justification for a periodic table based on atomic weights was falling apart at the seams.
This is the story of how Henry Moseley brought light to the darkness. 2. Similar chemical properties to other elements in the same column - in other words similar chemical reactions. Magnesium, for example, is placed in the alkali earths' column, with other elements whose reactions are similar: Mendeleev realized that the table in front of him lay at the very heart of chemistry. And more than that, Mendeleev saw that his table was incomplete - there were spaces where elements should be, but no-one had discovered them. Just as Adams and Le Verrier could
be said to have discovered the planet Neptune on paper, Mendeleev could be said to have discovered germanium on paper. He called this new element eka-silicon, after observing a gap in the periodic table between silicon and tin: Similarly, Mendeleev discovered gallium (eka-aluminum) and scandium (eka-boron) on paper, because he predicted their existence and their properties before their actual discoveries. Periodic Table ImageClick image to enlarge Although Mendeleev had made a crucial breakthrough, he made little further progress. With the benefit
of hindsight, we know that Mendeleev's periodic table was underpinned by false reasoning. Mendeleev believed, incorrectly, that chemical properties were determined by atomic weight. Of course, this was perfectly reasonable when we consider scientific knowledge in 1869. In 1869 the electron itself had not been discovered - that didn't happen for another 27 years. In fact, it took all of 44 years for the correct explanation of the regular patterns in Mendeleev's periodic table to be found... Read More... The Periodic Table continued Chemical Properties of
ThalliumGroupBoronMelting point304 CPeriod6Boiling point1473 CBlock13Density (g cm3)11.71 g.cm3 at 20CAtomic number81Relative atomic mass204.383 g.mol -1State at 20CSolidKey isotopes205T1Electron configuration[Xe]4f145d106s26p1CAS number7440-28-0ChemSpider ID4514293ChemSpider is a free chemical structure database What is Thallium?Thallium with an atomic number of 81 is found in the periodic table with the symbol Tl.Thallium is not freely found in nature. It is a soft grey post-transition metal. It resembles tin when isolated but when
exposed to air it may discolour.There are around eighty-one electrons present in the atom of thallium with an electronic configuration of [Xe]4f145d106s26p1.This element can be generated artificially. It can be obtained by smelting lead and zinc. It is generally obtained as a by-product in the production of sulphuric acid. Uses of ThalliumIn ancient times it was used as a rat poison and as an ant killer.Thallium compounds are used in the manufacture of glasses.It is used in photocells.It is used in the production of infrared optics. Properties of ThalliumThallium
melts easily.Thallium salts that are soluble are generally toxic. They are merely tasteless.It oxidises at +3 and +1 oxidation states, forming ionic salts.There are several thallium compounds wherein thallium(III) resembles the aluminium (III) compounds. Certain Facts About ThalliumIt was named after the Greek word thallus which means twig.Thallium is suspected to be carcinogenic. Hence direct contact should be avoided with the skin.Thallium (Tl) is a chemical element or a metal of the main Group 13 (IIIa, or boron group) of the periodic table. It is
poisonous. Like lead, thallium is also a soft and low-melting element. Freshly cut thallium has a metallic lustre that dulls to bluish-grey upon exposure to air.Thallium does not dissolve in water.It is a soft and silvery-white metal that tarnishes easily.Thallium dissolves only slowly in sulphuric acid, H2SO4, or hydrochloric acid, HCl, because the poisonous thallium(I) salts produced are not very soluble. Put your understanding of this concept to test by answering a few MCQs. Click Start Quiz to begin! Select the correct answer and click on the Finish buttonCheck
your score and answers at the end of the quiz Visit BYJUS for all Chemistry related queries and study materials 0 out of 0 arewrong 0 out of 0 are correct 0 out of 0 are Unattempted View Quiz Answers and Analysis Share copy and redistribute the material in any medium or format for any purpose, even commercially. Adapt remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms. Attribution You must give appropriate credit , provide a link to the
license, and indicate if changes were made . You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use. ShareAlike If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original. No additional restrictions You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits. You do not have to comply with the license for elements of the material in the public domain or where your use
is permitted by an applicable exception or limitation . No warranties are given. The license may not give you all of the permissions necessary for your intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you use the material. Hydrogen is the first element on the periodic table, with atomic number 1 and element symbol H.Hydrogen (H) is the first element of the periodic table and the most abundant element in the universe. Here is a collection of hydrogen facts, including its properties, uses, and sources.Vial of ionized
hydrogen gas. Hydrogen glows violet when ionized. Creative Commons LicenseName: HydrogenAtomic Number: 1Element Symbol: HGroup: 1Period: 1Block: sElement Family: NonmetalAtomic Mass: [1.00784; 1.00811] IUPAC guidelines1.008 is commonly used for a single valueElectron Configuration: 1s1Discovery: Henry Cavendish in 1766.Cavendish was the first to recognize hydrogen as an element. Others had prepared samples of hydrogen gas without identifying it as an element. Cavendish called his discovery inflammable air. Antoine Lavoisier
suggested the name hydrogene in 1783 and hydrogen was adopted soon after.Name Origin: Hydro (Greek for water) Gene (Greek for forming). Lavoisier showed if you combusted hydrogen with oxygen, water was formed.Common Isotopes:1HProtium is the most common isotope. It has 1 proton and 1 electron. 99.98% of all naturally occurring hydrogen is protium.2HDeuterium is 1 proton, 1 neutron and 1 electron. This isotope is commonly denoted by the letter D. The name comes from the Greek word deuteros meaning second. Approximately 0.02% of
naturally occurring hydrogen is deuterium.3HTritium contains 1 proton, 2 neutrons and 1 electron. This isotope is commonly denoted by the letter T. The name comes from the Greek word tritos meaning third. Trition is radioactive and decays by decay into He-3 with a half-life of 12.32 0.02 years. 10-18% of naturally occurring hydrogen is tritium.Electron configuration of a hydrogen atom.Density: 0.000082 g/cm3Melting Point:13.99K (-259.16C or -434.182F)Boiling Point: 20.271 K (-252.879C or -423.182F)Triple Point: 13.8033 K at 7.041 kPaCritical Point:
32.938 K at 1.2858 MPaState at 20C: GasHeat of Fusion: 0.117 kJ/mol for H2.Heat of Vaporization: 0.904 kJ/mol for H2.Molar Heat Capacity: 28.836 J/molK for H2.Atomic Radius: 1.10Covalent Radius: 0.32Van der Waals Radius: 1.2Electron Affinity: 72.769 kJ/molElectronegativity: (Pauling scale): 2.201st IonizationEnergy: 1312.05 kJ/molCommon Oxidation States: 1, -1Here are some interesting and fun facts about hydrogen:Hubble Space Telescope composite image of NGC 604 nebula. This nursery of new stars is a vast region of ionized hydrogen gas forming
new stars. Credit: NASAHydrogen is the lightest of the elements.Hydrogen is the most abundant of the elements. It accounts for approximately 75% of the element mass of the universe.Hydrogen is a colorless and odorless gas at room temperature and pressure.Hydrogen gas at room temperature and pressure is 14 times lighter than air. It is so light, it easily escapes Earths gravity and enters space.Hydrogen gas is extremely flammable when mixed with oxygen. Burning hydrogen gas caused the famous Hindenburg airship disaster.Burning hydrogen gas in air
produces water.One method of preparing hydrogen gas is by reacting metal with acid.Positive ions of hydrogen are called hydrons. Negative hydrogen ions are hydrides.Hydrogen is largely used in industry to produce ammonia and process fossil fuels.Hydrogen is often prepared by electrolysis of water. It is also prepared by running steam across heated carbon or the reaction of acids on metals.Learn more about elements on the periodic table.Ferreira-Aparicio, P.; Benito, M. J.; Sanz, J. L. (2005). New Trends in Reforming Technologies: from Hydrogen
Industrial Plants to Multifuel Microreformers. Catalysis Reviews. 47 (4): 491588. doi:10.1080/01614940500364958Lide, D. R., ed. (2005).CRC Handbook of Chemistry and Physics(86th ed.). Boca Raton (FL): CRC Press. ISBN 0-8493-0486-5.Scerri, Eric (2007). The Periodic System, Its Story and Its Significance. New York: Oxford University Press. ISBN 978-0-19-530573-9.Weast, Robert (1984).CRC, Handbook of Chemistry and Physics. Boca Raton, Florida: Chemical Rubber Company Publishing. ISBN 978-0-8493-0464-4.Related Posts The periodic table of
elements is widely used in the field of Chemistry to look up chemical elements as they are arranged in a manner that displays periodic trends in the chemical properties of the elements. However, the Periodic table generally displays only the symbol of the element and not its entire name.Most of the symbols are similar to the name of the element but some symbols of elements have Latin roots. An example for this is silver which is denoted by Ag from its Latin name Argentum. Another such example would be the symbol Fe which is used to denote Iron and can
be traced to the Latin word for iron, Ferrum. It could prove difficult for a beginner in chemistry to learn the names of all the elements in the periodic table because these symbols do not always correspond to the English names of the elements.Practise more on Interactive Periodic Table A list of 118 elements and their symbols and atomic numbers is provided below:118 Elements and Their Symbols and Atomic Numbers Recommended VideosPeriodic Table in 60 secondsThe list of 118 Elements and their symbols and atomic numbers will prove useful to
beginners in chemistry. To learn more about how elements are classified in the periodic table, visit BYJUS.Related Topics Also, checkChemistry Concept Questions and Answers The atomic number of an atom is equivalent to the total number of electrons present in a neutral atom or the total number of protons present in the nucleus of an atom.An element is a substance that can not be decomposed into simpler substances by ordinary chemical processes. It is the fundamental unit of the matter.There is a total of 118 elements present in the modern periodic
table.A chemical symbol is a notation of one or two letters denoting a chemical element.Example: The symbol of chlorine is Cl.The first letter is always capitalised for writing the chemical symbol of an element, while the second letter is small.Chemical symbols play a crucial role in easing the writing. It is universal, i.e. identical throughout the world.The chemical symbol of sodium metal is Na.Helium is the smallest atom with a radius of 31 pm, while the caesium is the largest atom with a radius of 298 pm.Yes, there is an isotope of the hydrogen atom, protium,
which has no neutron.The chemical symbol of gold metal is Au. Put your understanding of this concept to test by answering a few MCQs. Click Start Quiz to begin! Select the correct answer and click on the Finish buttonCheck your score and answers at the end of the quiz Visit BYJUS for all Chemistry related queries and study materials 0 out of 0 arewrong 0 out of 0 are correct 0 out of 0 are Unattempted View Quiz Answers and Analysis This article does not have any sources. You can help Wikipedia by finding good sources, and adding them. (May 2013)This
article is about the element. For the color, see Silver (color).Silver bar, or ingotSilver (symbol Ag) is a chemical element. In chemistry, silver is element 47, a transition metal. It has an atomic weight of 107.86 a.m.u. Its symbol is Ag, from the Latin word for silver, argentum.Silver is a soft metal. It is also a precious metal. When it is used in money or in jewellery, it is often alloyed with gold or some other metal to make it harder. It is bluish-white. Among metals, it is the most reflective and the best conductor of electricity and heat. It is considered a precious
metal. It is very malleable and ductile, which means it can be pulled into wire or hammered into thin sheets. Silver is one of the few words in the English language that does not rhyme with any other word. Silver coins and bars can be bought and sold at coin shops around the world.Natural silver tarnishedSilver is less reactive than most other metals. It does not dissolve in most acids. Nitric acid dissolves it, though, to make silver nitrate. It does react with strong oxidizing agents like potassium dichromate or potassium permanganate. It does not corrode
easily. It only corrodes when there is hydrogen sulfide in the air. Then, it forms a black coating known as tarnish. Silver(I) oxideSilver exists in two main oxidation states: +1 and +2. The +1 is much more common. A few compounds exist in the +2 oxidation state, but they are very strong oxidizing agents. Silver compounds can be brown, black, yellow, gray, or colorless. Silver compounds are disinfectants.Silver(I) compoundsSilver(I) compounds are oxidizing agents. They are more common. Most of them are very expensive.Silver bromide, light yellowSilver
carbonate, yellowishSilver chloride, whiteSilver(I) fluoride, yellow-brownSilver iodate, colorlessSilver iodide, yellowSilver nitrate, colorlessSilver oxide, brown-blackSilver sulfide, blackSilver(II) compoundsSilver(II) compounds are powerful oxidizing agents and rare.Silver(II) fluoride, strong oxidizing agent, highly reactive, white or graySilver as a metalSilver can be found as a native metal. Most silver is found with copper, lead, or gold in rocks. The rocks are found mostly in Canada, Mexico, Peru, and the United States. Peru produces the most silver, mostly in
mines that are operated for copper and zinc. Silver is also in chemical compounds. Acanthite is a silver ore that is a silver compound. AcanthiteSilver is extracted from its ores in several ways. It is normally extracted using electrolysis.Silver has been used for many thousands of years by people all over the world, for jewellery, as money, and many other things. It is called a white metal even though it looks grey. The word silver is also used to talk about this color or shade of grey. Silver is also used for utensils. Silver is used as a catalyst.Silver can be alloyed
with gold, copper, zinc, cadmium, tin, nickel, lead, bismuth, germanium, and mercury. The most common silver alloy is called sterling silver, which is 92.5% silver and 7.5% copper. Sometimes a small amount of germanium is added to prevent tarnish. An alloy of silver and mercury (an amalgam) is used to fill teeth in dentistry. Silver is added to some solder alloys in small amounts (5% or less), where it acts to make the solder more durable, more conductive, and less vulnerable to tin pest. The common lead-free SAC305 solder used in electronics contains 3%
silver. Leaded solder can also contain silver, but this is less common.Silver compounds are disinfectants. It can kill bacteria and has other useful properties. It is used in the silver oxide battery. They are also used in photographic film. They can also be used to reduce odors in clothes. Some silver compounds are used in creams that help burns heal. Silver has been used for thousands of years. It was normally considered second to gold in value. Many people including Romans and Chinese used silver as money. The symbol Ag is from the Latin name for silver,
argentum. Silver was also used to prevent infections and decay.Silver is not a large danger to humans. Silver compounds are toxic. They make the skin turn blue. Some can be carcinogens. Colloidal silver, a common homeopathic remedy, is not toxic in normal amounts, but it does not do much. Silver is very toxic to fish, so silver-containing waste (for example, photographic chemicals or silver oxide batteries) must not be released into the environment and should be properly recycled. Silver should not be stored near ammonia, acetylene, or strong acids, as
these can react with silver to make unstable silver salts.More silver has been used each year than the amount mined in each year since 1990, when the amount mined each year stopped growing and its use increased. Companies that use silver have benefited from speculators who sell promises to deliver silver that does not exist, keeping prices artificially low. This is called naked short selling. The amount owed is more than all the silver in the world. The price of silver could go very high when the stored silver runs out and investors start asking for their metal
back, instead of taking more [.0.U.'s.The price of silver increased to 28 US dollars per troy ounce as of December 2010.The Simple English Wiktionary has a definition for: silver.Silver -CitizendiumRetrieved from " is a list of elements by atomic number with symbol.List of
elementsAtomicNumberNameSymbolGroupPeriodNumber1HydrogenH112HeliumHe1813LithiumLil24BerylliumBe225BoronB1326CarbonC1427NitrogenN15280xygen01629FluorineF17210NeonNe18211SodiumNal312MagnesiumMg2313AluminiumAl13314SiliconSi14315PhosphorusP15316SulfurS16317ChlorineCl17318ArgonAr18319PotassiumK1420CalciumCa2421ScandiumSc3422TitaniumTi4423VanadiumV5424ChromiumCr6425ManganeseMn7426IronFe8427CobaltC0o9428NickelNil10429CopperCul1430ZincZn12431GalliumGal3432GermaniumGe1443
listChemical symNameOrigin of symbolAtomic No.Atomic massDensity (near r.t.)Melting pointBoiling pointYear of discoveryDiscovererAcActinium89227.0278 u10.07 g/cm31047 C3197 C1899DebierneAgSilverLatin Argentum47107.8682 u10.49 g/cm3961.9 C2212 CprehistoricunknownAlAluminium1326.981539 u2.70 g/cm3660.5 C2467 C18250erstedAmAmericium95243.0614 ul3.67 g/cm3994 C2607 C1944SeaborgArArgon1839.948 ul.66 g/1-189.4 C-185.9 C1894Ramsay and RayleighAsArsenic3374.92159 u5.72 g/cm3613 C613 (Subl.) Cca. 1250Albertus
MagnusAtAstatine85209.9871 u7 g/cm3302 C337 C1940Corson and MacKenzieAuGoldLatin Aurum79196.96654 u19.32 g/cm31064.4 C2940 CprehistoricunknownBBoron510.811 u2.46 g/cm32300 C2550 C1808Davy and Gay-LussacBaBarium56137.327 u3.65 g/cm3725 C1640 C1808DavyBeBeryllium49.012182 ul.85 g/cm31278 C2970 C1797VauqueliBhBohrium107262.19760ganessianBiBismuth83208.98037 u9.80 g/cm3271.4 C1560 C1540AgricolaBkBerkelium97247.0703 ul3.25 g/cm3986 C2627 C1949SeaborgBrBromine3579.904 u3.14 g/cm3-7.3 C58.8
C1826BalardCCarbon612.011 u3.51 g/cm33550 C4827 CprehistoricunknownCaCalcium2040.078 ul.54 g/cm3839 C1487 C1808DavyCdCadmium48112.411 u8.64 g/cm3321 C765 C1817Stromeyer and HermannCeCerium58140.115 u6.77 g/cm3798 C3257 C1803von Hisinger and BerzeliusCfCalifornium98251.0796 ul5.1 g/cm3900 C1472 C1950SeaborgClChlorine1735.4527 u2.95 g/1-34.6 C-101 C1774ScheeleCmCurium96247.0703 ul13.51 g/cm31340 C3110 C1944SeaborgCnCopernicium112277 u1996Society for Heavy Ion ResearchCoCobalt2758.9332 u8.89
g/cm31495 C2870 C1735BrandtCrChromium2451.9961 u7.14 g/cm31857 C2482 C1797VauquelinCsCaesium55132.90543 ul.90 g/cm328.4 C690 C1860Kirchhoff and BunsenCuCopperLatin Cuprum2963.546 u8.92 g/cm31083.5 C2595 CprehistoricunknownDbDubnium105262.1138 u1967/70Flerow oder GhiorsoDsDarmstadtium110269 ul1994Society for Heavy Ion ResearchDyDysprosium66162.5 u8.56 g/cm31409 C2335 C1886Lecoq de BoisbaudranErErbium68167.26 u9.05 g/cm31522 C2510 C1842MosanderEsEinsteinium99252.0829 u860
C1952SeaborgEuEuropium63151.965 u5.25 g/cm3822 C1597 C1901DemaayFFluorine918.9984032 ul.58 g/1-219.6 C-188.1 C1886MoissanFelronLatin Ferrum2655.847 u7.87 g/cm31535 C2750 CprehistoricunknownFlFleroviuml14FmFermium100257.0951 u1952SeaborgFrFrancium87223.0197 u27 C677 C1939PereyGaGallium3169.723 u5.91 g/cm329.8 C2403 C1875Lecoq de BoiskaudranGdGadolinium64157.25 u7.89 g/cm31311 C3233 C1880de MarignacGeGermanium3272.61 u5.32 g/cm3937.4 C2830 C1886WinklerHHydrogen11.00794 u0.084 g/1-259.1
C-252.9 C1766CavendishHeHelium24.002602 u0.17 g/1-272.2 C-268.9 C1895Ramsay and CleveHfHafnium72178.49 u13.31 g/cm32150 C5400 C1923Coster and vn HevesyHgMercuryLatin Hydragyrum - quicksilver80200.59 u13.55 g/cm3-38.9 C356.6 CprehistoricunknownHoHolmium67164.93032 u8.78 g/cm31470 C2720 C1878SoretHsHassium108265 ul984Society for Heavy Ion Researchllodine53126.90447 u4.94 g/cm3113.5 C184.4 C1811CourtoisInIndium49114.82 u7.31 g/cm3156.2 C2080 C1863Reich and RichterIrIridium77192.22 u22.65 g/cm32410
C4130 C1803Tenant and andereKPotassiumGerman Kalium1939.0983 u0.86 g/cm363.7 C774 C1807DavyKrKrypton3683.8 u3.48 g/1-156.6 C-152.3 C1898Ramsay and TraversLaLanthanum57138.9055 u6.16 g/cm3920 C3454 C1839MosanderLiLithium36.941 u0.53 g/cm3180.5 C1317 C1817ArfvedsonLrLawrencium103260.1053 u1961GhiorsoLuLutetium71174.967 u9.84 g/cm31656 C3315 C1907UrbainLvLivermorium116McMoscovium115MdMendelevium101258.0986 ul955SeaborgMgMagnesium1224.305 ul.74 g/cm3648.8 C1107
C1755BlackMnManganese2554.93805 u7.44 g/cm31244 C2097 C1774GahnMoMolybdenum4295.94 u10.28 g/cm32617 C5560 C1778ScheeleMtMeitnerium109266 ul982Society for Heavy Ion ResearchNNitrogen714.00674 ul.17 g/1-209.9 C-195.8 C1772RutherfordNaSodiumLatin Natrium1122.989768 u0.97 g/cm397.8 C892 C1807DavyNbNiobium4192.90638 u8.58 g/cm32468 C4927 C1801HatchetNdNeodymium60144.24 u7.00 g/cm31010 C3127 C1895von WelsbachNeNeon1020.1797 u0.84 g/1-248.7 C-246.1 C1898Ramsay and
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at 20CSolid Key isotopes276Mt Electron configuration[Rn] 5f14 6d7 7s2CAS number54038-01-6ChemSpider IDChemSpider is a free chemical databaseMeitnerium (Mt) is a synthetic chemical element with the atomic number 109 and symbol Mt in the periodic table. It was first created by a German Research team led by Gottfried Munzenberg and Peter Armbruster at Gesellschaft fur Schwerionenforschung in the year 1982.Meitnerium is a D-block transactinide element, which is a member of the 7th period and is arranged in the group 9 elements in the
periodic table. It is predicted to have similar properties as that of its lighter homologous, rhodium, cobalt, and iridium.Meitnerium does not possess any naturally occurring or stable isotopes. Many radioactive isotopes have been made in the laboratory, either by observing the decay of heavier metals or by fusing two atoms.These kinds of elements are always prepared artificially as they never occur naturally in the Earths Crust. As it can never be present in the Earths crust, there is no need to worry about its health effects of it.Presently, there are no uses or
applications except that it is used for research.The period number of meitnerium is 7.The electron configuration of meitnerium is [Rn] 5f14 6d7 7s2.The atomic mass of the meitnerium element is 278 g/mol.The atomic number of meitnerium is 109. Put your understanding of this concept to test by answering a few MCQs. Click Start Quiz to begin! Select the correct answer and click on the Finish buttonCheck your score and answers at the end of the quiz Visit BYJUS for all Chemistry related queries and study materials 0 out of 0 arewrong 0 out of 0 are correct
0 out of 0 are Unattempted View Quiz Answers and Analysis Here's a list of all of the chemical elements of the periodic table ordered by increasing atomic number. Click on the column header to sort the table by that column or click on an element name to get detailed facts about the element. Page 2 From Wikipedia, the free encyclopediaHydrogen is a chemical element with chemical symbol H and atomic number 1. With an atomic weight of 1.00794 u, hydrogen is the lightest element on the periodic table. Its monatomic form (H) is the most abundant
chemical substance in the Universe, constituting roughly 75% of all baryonic mass. Page 3 From Wikipedia, the free encyclopediaHelium is a chemical element with symbol He and atomic number 2. It is a colorless, odorless, tasteless, non-toxic, inert, monatomic gas that heads the noble gas group in the periodic table. Its boiling and melting points are the lowest among all the elements. Page 4 From Wikipedia, the free encyclopediaLithium (from Greek: lithos, "stone") is a chemical element with the symbol Li and atomic number 3. It is a soft, silver-white metal
belonging to the alkali metal group of chemical elements. Under standard conditions it is the lightest metal and the least dense solid element. Page 5 Beryllium is a chemical element of the periodic table with chemical symbol Be and atomic number 4 with an atomic weight of 9.01218 u and is classed as alkaline earth metal and is part of group 2 (alkaline earth metal). Beryllium is solid at room temperature. Lithium Periodic table Boron SymbolBeAtomic number4Group2 (Alkaline earth metal)Period2BlocksClassificationAlkaline Earth Metal AppearanceWhite-
gray metallicColor SlateGray Number of protons4 p+Number of neutrons5 nONumber of electrons4 e- From Wikipedia, the free encyclopediaBeryllium is a chemical element with symbol Be and atomic number 4. It is created through stellar nucleosynthesis and is a relatively rare element in the universe. It is a divalent element which occurs naturally only in combination with other elements in minerals. Phase at STPSolidDensity1.85 g/cm3Atomic weight9.01218 u Melting point1560 K1286.85 C2348.33 FBoiling point2742 K2468.85 C4475.93 FHeat of
vaporization297 kJ/mol Electronegativity (Pauling Scale)1.57Electron affinity-48 kJ/molOxidation states0, +1, +2(an amphoteric oxide)Ionization energies899.5 kJ/mol 1757.1 kJ/mol 14848.7 kJ/mol 21006.6 k]/mol Electron configuration Shorthand configuration[He] 2s2 Electron configuration Full configuration1s2 2s2 Electron configuration chartElectrons per shell2, 2Valence electrons 2Valency electrons 2Bohr modelElectron shell for Beryllium, created by Injosoft ABBeFigure: Shell diagram of Beryllium (Be) atom.Orbital Diagram DiscoveryLouis Nicolas
Vauquelin (1798)First isolationFriedrich Whler, Antoine Bussy (1828)Discovery of berylliumThe mineral beryl, which contains beryllium, has been used at least since the Ptolemaic dynasty of Egypt. In the first century CE, Roman naturalist Pliny the Elder mentioned in his encyclopedia Natural History that beryl and emerald ("smaragdus") were similar. The Papyrus Graecus Holmiensis, written in the third or fourth century CE, contains notes on how to prepare artificial emerald and beryl. In a 1798 paper read before the Institut de France, Vauquelin reported
that he found a new "earth" by dissolving aluminium hydroxide from emerald and beryl in an additional alkali. The editors of the journal Annales de Chimie et de Physique named the new earth "glucine" for the sweet taste of some of its compounds. Klaproth preferred the name "beryllina" due to the fact that yttria also formed sweet salts. The name "beryllium" was first used by Whler in 1828. CAS Number7440-41-7ChemSpider ID4573986EC number231-150-7PubChem CID Number5460467 The periodic table is not just a chartit's the language of chemistry.
Every element on it tells a story about matter, energy, and the very building blocks of life. For students beginning their journey into chemistry, the first 30 elements form the foundation for deeper understanding in science, engineering, medicine, and even environmental studies.This article brings these 30 elements to lifenot just listing them, but explaining their meaning, use, and mnemonic tricks to remember them effectively. Whether youre a school student or someone revisiting the table after years, this guide simplifies and humanizes the elemental
essentials.Why Focus on the First 30 Elements?The first 30 elementsfrom Hydrogen to Zinccover the lightest, most commonly used elements in science education. They include:All the non-metals crucial for organic and inorganic chemistryKey metals used in industries and daily lifelmportant transition metals and their chemistryCore concepts like valency, reactivity, electron configuration, and periodic trendsMastering them gives you a solid base to handle more complex topics later.Table: First 30 Elements of the Periodic TableAtomic NumberElement
NameSymbolCategoryCommon Use ExamplelHydrogenHNon-metalFuel cells, water2HeliumHeNoble gasBalloons, MRI machines3LithiumLiAlkali metalRechargeable batteries4BerylliumBeAlkaline earthAerospace alloysSBoronBMetalloidBorosilicate glass6CarbonCNon-metalLife forms, diamonds, fuels7NitrogenNNon-metalFertilizers, proteins8OxygenONon-metalBreathing, combustion9FluorineFHalogenToothpaste, Teflon10NeonNeNoble gasNeon lights11SodiumNaAlkali metalTable salt (NaCl)12MagnesiumMgAlkaline earthFireworks,
chlorophyll13AluminiumAlPost-transitionFoil, airplanes14SiliconSiMetalloidComputer chips, sand15PhosphorusPNon-metalDNA, fertilizers16SulfurSNon-metalRubber, medicinel7ChlorineClHalogenDisinfectants, PVC18ArgonArNoble gasLight bulbs19PotassiumKAlkali metalNerve function, fertilizers20CalciumCaAlkaline earthBones, cement21ScandiumScTransition metalSports equipment alloys22TitaniumTiTransition metallmplants, aerospace23VanadiumVTransition metalSteel alloys24ChromiumCrTransition metalStainless steel25ManganeseMnTransition
metalDry cell batteries26IronFeTransition metalConstruction, blood (hemoglobin)27CobaltCoTransition metalMagnets, batteries28NickelNiTransition metalCoins, plating29CopperCuTransition metalWiring, plumbing30ZincZnTransition metallmmune system, galvanization of steelMnemonics to Remember the First 30 ElementsA powerful way to learn the symbols and order of elements is through memory aids. Here's one popular mnemonic for the first 20 elements:Hi He Likes Beer But Could Not Offer Full Nine Songs, Naughty Maggie Always Sings Perfect
Songs Clearly Around Kings Castle.Breakdown:H He Li Be B C N O F Ne Hydrogen to NeonNa Mg Al Si P S Cl Ar K Ca Sodium to CalciumYou can customize the phrase to make it funnier, weirder, or more personalwhich actually helps retention.Trends Observed in the First 30 ElementsUnderstanding how these elements are arranged gives insight into periodic trends:Atomic SizeDecreases across a period (left to right)Increases down a group (top to bottom)Ionization EnergyIncreases across a periodDecreases down a groupMetallic CharacterDecreases across
a periodIncreases down a groupWhy it matters: These trends help you predict how elements will react, bond, and form compounds.Everyday Applications of the First 30 ElementsMany students wonder, Where do I see these in real life? Heres a glimpse:Hydrogen is used in rockets.Carbon is the backbone of all life.Iron is in your blood and your bridges.Calcium is why your bones stay strong.Silicon is inside your phone.Zinc helps heal wounds and strengthens your immune system.Chemistry is not confined to labs. Its in your toothpaste, your food, your laptop,
and even your emotions.How to Study the Periodic Table EffectivelyUse FlashcardsWrite element on one side, symbol and uses on the other.Color Code by TypeUse highlighters to distinguish metals, nonmetals, and metalloids.Make Element StoriesFor example: "Sodium (Na) is salty like Na-cho chips."Sing Periodic SongsYouTube has many songs that help memorize the order.Use Apps or GamesDuolingo-style apps now exist for chemistry too!Future Implications of Understanding These ElementsScience is evolving fast. Fields like biotechnology, nanotech,
quantum computing, and green energy depend heavily on elemental knowledge.Titanium and cobalt are vital in medical implants.Lithium and nickel are revolutionizing electric vehicles.Phosphorus and nitrogen influence how we grow food sustainably.Zinc and copper are key in new-age antimicrobial surfaces.Your career in science, medicine, engineering, or the environment could hinge on how well you understand these 30 tiny pieces of the universe.FAQs About the First 30 Elements and SymbolsQ1: Why do some elements have symbols that dont match
their English names (e.g., Na for Sodium)?Ans: Their symbols come from Latin names. Sodium is from Natrium, Potassium from Kalium, etc.Q2: What are the most important elements to memorize first?Ans: Start with Hydrogen (H), Oxygen (O), Carbon (C), Nitrogen (N), Sodium (Na), and Calcium (Ca)these are most commonly found in everyday life and biology.Q3: Are these 30 elements enough for school-level chemistry?Ans: Yes. Most school-level exams and foundational chemistry concepts revolve around these first 30 elements.Q4: How can I remember the
order of elements faster?Ans: Use funny mnemonics, periodic table puzzles, and daily revision with flashcards.Q5: What happens after Zinc (30th element)?Ans: After Zinc, the elements start showing more complex electron behaviors, introducing more transition metals and rare earth elements. Enjoy sharper detail, more accurate color, lifelike lighting, believable backgrounds, and more with our new model update. Your generated images will be more polished thanever.See What's NewExplore how consumers want to see climate stories told today, and what
that means for yourvisuals.Download Our Latest VisualGPS ReportData-backed trends. Generative Al demos. Answers to your usage rights questions. Our original video podcast covers it allnow ondemand.Watch NowEnjoy sharper detail, more accurate color, lifelike lighting, believable backgrounds, and more with our new model update. Your generated images will be more polished thanever.See What's NewExplore how consumers want to see climate stories told today, and what that means for yourvisuals.Download Our Latest VisualGPS ReportData-backed
trends. Generative Al demos. Answers to your usage rights questions. Our original video podcast covers it allnow ondemand.Watch NowEnjoy sharper detail, more accurate color, lifelike lighting, believable backgrounds, and more with our new model update. Your generated images will be more polished thanever.See What's NewExplore how consumers want to see climate stories told today, and what that means for yourvisuals.Download Our Latest VisualGPS ReportData-backed trends. Generative Al demos. Answers to your usage rights questions. Our
original video podcast covers it allnow ondemand.Watch Now GroupLanthanidesMelting point824C, 1515F, 1097 KPeriod6Boiling point1196C, 2185F, 1469 KBlockfDensity (g cm3)6.90Atomic number70Relative atomic mass173.045State at 20CSolidKey isotopes172Yb,173Yb,174YbElectron configuration[Xe] 4f146s2CAS number7440-64-4ChemSpider ID22428ChemSpider is a free chemical databaseYtterbium is an element of the periodic table with an atomic number of 70, discovered by Jean de Marignac in the year 1878. The element is named after Ytterby,
the village in Sweden.It is a white silvery, soft, ductile and rare earth metal.It is attacked by strong acids and reacts slowly with cold water and air. It is oxidised by air to the corresponding oxide which forms the protective layer on the surface of Ytterbium. It tarnishes slowly in the air to golden or brown colour.Natural Ytterbium is a mixture of seven isotopes namely 168Yb, 170Yb, 171Yb, 172Yb, 173Yb, 174Yb, and 176Yb.It is found in three major minerals monazite, euxenite, and xenotime.The physical properties of Ytterbium differ widely when compared to
other elements.Usually, elements will have ferromagnetic and antiferromagnetic properties at low temperatures but it is paramagnetic at a temperature above 1.0 Kelvin. The alpha allotrope of Ytterbium is diamagnetic.Ytterbium can form dihalides and trihalides but most of the compounds of Ytterbium are in +3 state. Dihalides undergo disproportionation to give trihalides and metallic ytterbium.Ytterbium clocks are the worlds most stable atomic clock. Numerous atoms present in the element make the clock more stable(to within less than two parts in 1
quintillion).It is used as a doping agent to improve the strength, grain refinement and mechanical properties of stainless steel.It also acts as an industrial catalyst.Few alloys of Ytterbium are used in dentistry.Ytterbium is a silvery-white metal that is electropositive and reacts with water to form ytterbium hydroxide.Nowadays, this is element is used in the making of memory devices and tunable lasers. Put your understanding of this concept to test by answering a few MCQs. Click Start Quiz to begin! Select the correct answer and click on the Finish
buttonCheck your score and answers at the end of the quiz Visit BYJUS for all Chemistry related queries and study materials 0 out of 0 arewrong 0 out of 0 are correct 0 out of 0 are Unattempted View Quiz Answers and Analysis Periodic Table cell for the elementHelium.Helium is a chemical element with the symbol He and atomic number 2. It is a colorless, odorless, tasteless, non-toxic, inert, monatomic gas that heads the noble gas group in the periodic table. Helium is the second lightest and second most abundant element in the universe. Helium mainly
occurs in stars and nebulae. On Earth, we extract it from natural gas for use in balloons, cryogenics, breathing mixtures, and fusion research.Name:HeliumAtomic Number:2Element Symbol: HeGroup: 18 (although there are arguments for placing it in Group 2)Period: 1Block: sElement Family:Noble GasAtomic Mass: 4.002602(2)Electron Configuration: 1s2Appearance: Helium is a colorless, odorless, and tasteless gas.Discovery:First identified: Pierre Janssen in 1868. First Isolated: Sir William Ramsayin 1895.Janssen was a French astronomer who observed a
new yellow spectral line while observing a total solar eclipse in 1868. He assumed it was part of the sodium spectrum. English astronomer Norman Lockyer later observed the same line but could not link it to sodium. Together with English chemist Edward Frankland, they decided it was associated with a new element. In 1985, Scottish chemist William Ramsay isolated a gasfrom a sample of a mineral cleveite which contained the yellow spectral line. Swedish chemists Per Teodor Cleve and Abraham Langlet independently made the same discovery the same
year in Sweden.Name Origin: Helios,Greek god of the Sun.Lockyer and Frankland named their unknown element after the location it was first discovered, the Sun.The natural isotopes of helium are helium-3, which has two protons and one neutron, and helium-4, which has two protons and two neutrons. Both isotopes are stable. He-3 accounts for 1.37 x 10-4% of helium found in the atmosphere. Helium-4 is the most common form of helium. It accounts for 99.999863% of all helium in the atmosphere. There are also seven synthetic radioisotopes of the
element.Helium has a wide range of applications, including:Cryogenics: Used as a coolant for superconducting magnets, such as those in MRI machines.Balloons and Airships: Due to its lighter-than-air properties.Welding: Acts as a protective gas in arc welding.Breathing Mixtures: For use in deep-sea diving and medical treatments.Scientific Research: Important in experiments involving low temperatures and as a carrier gas in gas chromatography.Nuclear Fusion: Helium-3 has potential use in fusion reactors.Helium is the second most abundant element in
the universe, constituting about 24% of its elemental mass. However, it is relatively rare on Earth. It occurs in:Natural Gas Fields: Helium is extracted from natural gas, where it exists in concentrations up to 7%. Purification is via fractional distillation of liquefied natural gas.Atmosphere: The Earths atmosphere contains helium at about 5.2 parts per million by volume.Cosmic Sources: Helium is produced in large quantities by nuclear fusion in stars and during the Big Bang.Helium has no known biological role and is considered biologically inert. While it is
non-toxic, inhaling it in place of oxygen leads to asphyxiation. Prolonged exposure to high concentrations causes dizziness, nausea, and loss of consciousness.Helium in a gas-discharge tube. (pslawinski, metal-halide.net)Density: 0.000164 g/cm3Melting Point:0.95K (-272.20C or -457.96 F) at 2.5 MPaBoiling Point:4.222 K (-2683928 C or -452.070 F)Triple Point:2.177 K at 5.043 kPaCritical Point:5.1953 K at 227.45kPaState at 20C: GasHeat of Fusion: 0.0138 kJ/molHeat of Vaporization:0.0829k]J/molMolar Heat Capacity:20.78 J/molKMagnetic Ordering:
DiamagneticCrystal Structure: Hexagonal close-packed (hcp)Electron shell configuration of a helium atom.Atomic Radius: 1.40Covalent Radius: 0.37 Van der Waals Radius: 1.40 Electron Affinity:not stableElectronegativity:unknown1st IonizationEnergy:2372.3 kJ/mol2ndIonization Energy:5250.5k]J/molCommon Oxidation State:0Helium is the lightest and least dense of the noble gases.Helium does not readily form compounds, but a few exist, such as helium fluorohydride (HHeF).Helium was the first element to be discovered outside of Earth. The first evidence
of the existence of helium was from spectroscopy data from the Sun.Even though helium is relatively rare on Earth, it is the second most abundant element. Helium accounts for roughly 24% of all elemental mass of the universe.Helium has the lowest melting and boiling points of all the elements. Creating solid and liquid helium takes extreme pressures and low temperatures. It is the only element that cannot be solidified using only temperature.Helium gas is colorless, tasteless, odorless, non-toxic and inert.Most helium gas is extracted from natural gas
deposits.Radioactive emissions from decay are helium nuclei.Helium is the second least reactive noble gas after neon.Inhaling helium gas makes a persons voice sound higher (it changes the timbre but does not actually raise the pitch of a persons voice).Even though helium was discovered by its yellow spectral line, ionized helium gas has a reddish orange glow.Learn more about elements on the periodic table.Grochala, Wojciech (2017). On the position of helium and neon in the Periodic Table of Elements. Foundations of Chemistry. 20 (2018): 191207.
doi:10.1007/s10698-017-9302-7Janssen, Pierre Jules (1868). Indication de quelques-uns des rsultats obtenus Cocanada, pendant Iclipse du mois daot dernier, et la suite de cette clipse (Information on some of the results obtained at Cocanada, during the eclipse of the month of last August, and following that eclipse). Comptes rendus. 67 : 838839.Pinceaux, J.-P.; Maury, J.-P.; Besson, J.-M. (1979). Solidification of helium, at room temperature under high pressure. Journal de Physique Lettres. 40 (13): 307308. doi:10.1051/jphyslet:019790040013030700Shuen-
Chen Hwang, Robert D. Lein, Daniel A. Morgan (2005). Noble Gases. Kirk Othmer Encyclopedia of Chemical Technology. Wiley. pp. 343383. doi:10.1002/0471238961.0701190508230114.a01Weast, Robert (1984). CRC, Handbook of Chemistry and Physics. Boca Raton, Florida: Chemical Rubber Company Publishing. ISBN 0-8493-0464-4.Related Posts Beryllium is the fourth element of the periodic table, with element symbol Be. You encounter it in non-sparking tools and gemstones, such as emerald and aquamarine. These beryllium facts contain chemical and
physical data along with general information and history.Beryllium periodic table tile.Name:BerylliumAtomic Number:4Element Symbol:BeGroup:2Period:2Block: sElement Family:Alkaline EarthAtomic Mass: 9.012182(3)Electron Configuration:[He]2s2(shorthand) or 1s22s2 (full)Discovery:Louis-Nicholas Vauquelinin 1798.Vauquelin was investigating the chemical properties of beryls. Beryls come in a wide variety of colors, but have similar chemical attributes. Vauquelin isolated a compound containing an unknown element with a sweet taste. Pure beryllium
was first isolated in 1828 by German chemist Friederich Whler and French chemist Antoine Bussy, independently from each other.Name Origin:Vauquelin named hiselement after the substance he was investigating, beryl. He first named the substance Earth of beryl, but switched to glucenum to reflect the sweet taste.Whler proposed changing the name from the taste property since there are many elements with a sweet taste. He named the element beryllium after the Greek word beryllos for beryl.Naturallsotopes:Beryllium is nearly 100% beryllium-9. Two
other natural isotopes occur in trace amounts.7BeBeryllium-7 is a radioactive isotope containing 3 neutrons. It decays into7Li through electron capture. Its half-life is 53.12 days.9BeBeryllium-9 is the most common natural isotope. It contains 5 neutrons and is stable.10BeBeryllium-10 is a radioactive isotope containing 6neutrons. It decays into10B by- decay with a half-life 1.36 million years.Beryllium has no known essential biological role in humans, plants, or animals.Toxicity:Beryllium is highly toxic, especially when inhaled as dust or fumes. It can cause a
chronic allergic lung condition called chronic beryllium disease (CBD) or berylliosis, even at low exposure levels.Health Effects:Inhalation: Lung inflammation, scarring, coughing, shortness of breathSkin contact: Rashes, ulcersCarcinogenic potential: Classified as a Group 1 carcinogen by the IARC (International Agency for Research on Cancer)Occupational Hazards:Workers in aerospace, electronics, and mining industries are at greatest risk. Strict workplace exposure limits and personal protective equipment are essential for safety. Environmental
Behavior:Beryllium does not bioaccumulate significantly and is generally immobile in soil. However, its soluble compounds are potentially harmful to aquatic life.Large crystal of pure beryllium. Credit: Heinrich Pniok/Creative CommonsDensity:1.85 g/cm3Melting Point:1560 K (1287 C or 2349F)Boiling Point:3243 K (2970 C or 5338F)State at 20C:SolidHeat of Fusion:12.2 kJ/molHeat of Vaporization:292 kJ/molMolar Heat Capacity:16.443 J/molKCrystal Structure: hexagonal close-packed (hcp)Magnetic Ordering: diamagneticElectron configuration of a beryllium
atom.Atomic Radius: 1.12 (empirical)Covalent Radius:0.96 Van der Waals Radius: 1.82Electron Affinity:not stableElectronegativity: (Pauling scale):1.851st IonizationEnergy: 899.504 kJ/mol2ndIonizationEnergy: 1757.108 kJ/mol3rdlonizationEnergy: 14848.767 kJ/mol4thlonizationEnergy: 21006.658 kJ/molOxidation States:+2 (common), 0, +1 (uncommon)Beryllium is a relatively rare element in Earths crust, making up about 26 parts per million by weight. Although not abundant, it concentrates in specific minerals, most notably:Beryl (BeAlSiO) the primary
commercial oreBertrandite (BeSiO(OH)) the main source of mined beryllium in the United StatesOther minerals: phenakite, chrysoberylGeological Sources:Found in pegmatite veins, granitic rocks, and mica schistsOften occurs alongside lithium, tantalum, and tin depositsMajor Producing Countries:United States (especially Utah)ChinaBrazilMadagascarMozambiqueBeryllium is not typically found in its elemental form in nature due to its strong affinity for oxygen. Instead, its extracted from ores through a multi-step process that includes crushing, chemical
treatment, and reduction.Despite its scarcity and toxicity, berylliums unique properties make it valuable in various advanced technologies. Its light weight, stiffness, high melting point, and transparency to X-rays are key to its applications.Major Uses:Aerospace and DefenseStructural components in satellites, aircraft, and missilesLightweight mirrors for telescopes (e.g., James Webb Space Telescope)Nuclear IndustryNeutron reflector and moderator in nuclear reactorsUsed in nuclear weapons and fusion experimentsElectronics and
TelecommunicationsBeryllium copper (BeCu) alloys: non-sparking tools, electrical connectors, springs, and switchesHeat sinks and high-performance electronicsMedical and Scientific EquipmentX-ray windows (transparent to X-rays but strong)Particle detectors and analytical instrumentsAutomotive and Mechanical EngineeringHigh-performance brake discs and precision instrumentsAlthough beryllium is expensive, small quantities are sufficient for most applications, particularly when alloyed with copper or other metals.Morganite, aquamarine and heliodor.
These three minerals are all beryls. Credit: Chris Ralph/Public DomainBeryllium is a soft, silvery-white metal with low density. Crystals are strong but brittle.Beryllium is added to alloys to increase electrical and thermal conductivity.Beryllium tools are made to prevent sparking when the tool strikes another metal. These tools are vital in environments where the risk of flames or explosions are high.Beryllium has the highest melting point of the light metals.Beryllium was discovered while investigating beryls. Beryls are minerals with chemical
formulaBe3Al2(Si03)6 that come in many different colors.Beryllium has a sweet taste. One standard test for early chemists was a taste test. What does the sample taste like? Today, we know beryllium and its compounds are all extremely toxic and carcinogenic.One early name for beryllium wasglyceynumafter the Greek word glykis meaning sweet.Beryllium is relatively transparent to x-rays. Beryllium foil is used as the window for x-ray emitters.Beryllium is used in nuclear as neutron moderators and reflectors.Beryllium is used as a target for neutron
production. When bombarded with alpha particles (helium nuclei), the resulting reaction can producea high yield of neutrons.Although beryllium has a low atomic number (4), it is surprisingly rare in Earths crust because it is not formed in significant amounts during stellar nucleosynthesis and is often destroyed inside stars.Learn more about elements on the periodic table.Boesgaard, A. M. (1976). Beryllium in main-sequence stars. Astrophysical Journal. 210: 466474. doi:10.1086/154849Greenwood, Norman N.; Earnshaw, Alan (1997).Chemistry of the
Elements(2nd ed.). Butterworth-Heinemann. ISBN 978-0-08-037941-8. Kumberger, Otto; Schmidbaur, Hubert (1993). Warum ist Beryllium so toxisch?. Chemie in unserer Zeit (in German). 27 (6): 310316. doi:10.1002/ciuz.19930270611Vauquelin, Louis-Nicolas (1798). De lAiguemarine, ou Bril; et dcouverie dune terre nouvelle dans cette pierre [Aquamarine or beryl; and discovery of a new earth in this stone]. Annales de Chimie. 26: 155169.Weast, Robert (1984). CRC, Handbook of Chemistry and Physics. Boca Raton, Florida: Chemical Rubber Company
Publishing. ISBN 0-8493-0464-4.Related Posts What is an Element?An element is a substance whose atoms all have the same number of protons: another way of saying this is that all of a particular element's atoms have the same atomic number.Elements are chemically the simplest substances and hence cannot be broken down using chemical reactions. Elements can only be changed into other elements using nuclear methods.Although an elements atoms must all have the same number of protons, they can have different numbers of neutrons and hence
different masses. When atoms of the same element have different numbers of neutrons, they are called isotopes. How Elements Came to be Defined Correctly In 1913, chemistry and physics were topsy-turvy. Some big hitters - including Dmitri Mendeleev - were talking seriously about elements lighter than hydrogen and elements between hydrogen and helium. Visualizing the atom was a free-for-all, and Mendeleev's justification for a periodic table based on the elements' atomic weights was falling apart at the seams. This is the story of how Henry Moseley
brought light to the darkness. With only one proton, hydrogen is the simplest, lightest element, followed by helium, which has two protons. Oxygen atoms have eight protons.At 75 percent, hydrogen is the most abundant element in the universe, followed by helium at 23 percent, then oxygen at 1 percent. All of the other elements make up the remaining 1 percent.In the earths crust, oxygen (47%) is the most abundant element, followed by silicon (28%) and aluminum (8%). Element Names and NumbersAll of the elements have been named. Some of these names
are familiar to us, such as nitrogen and sodium, and some are less familiar, such as dysprosium and roentgenium.We can also name elements using their atomic numbers. For example, element 1 is hydrogen, element 2 is helium, element 3 is lithium, element 8 is oxygen, etc. How Many Elements Are There?There are currently 118 accepted elements.We use the periodic table to display all of the elements in an organized way.Elements Ancient and ModernSome elements have been known for thousands of years, and we do not know who discovered them. These
are: antimony, arsenic, carbon, copper, iron, gold, lead, mercury, silver, sulfur, and tin.All other elements have been discovered since 1669: this was the year Hennig Brand became the first known person to discover a new element - phosphorus.Combining ElementsAn element can combine with one or more other elements to form compounds, of which there are millions. For example, one of the best known compounds is water, written chemically as H20, which means that water is made of two atoms of hydrogen chemically bonded to one of oxygen.
Group7Melting point3185C, 5765F, 3458 KPeriod6Boiling point5590C, 10094F, 5863 KBlockdDensity (g cm3)20.8Atomic number75Relative atomic mass186.21State at 20CSolidKey isotopes187ReElectron configuration[Xel4f145d56s2The two most important uses of rhenium have been in high-temperature superalloys turbine blades for aircraft engines and platinum-rhenium catalysts.It is a heavy, silvery-white and third-row transition metal in group 7 of the periodic table.The element can be traced on the earths surface in parts per billion.The element has no
mineral characteristic and it has been detected in certain ores of platinum and molybdenite.The element is mainly used as a petroleum reforming catalyst and also in the turbine engine of high-temperature components as superalloys.The element amplifies the high-temperature strength properties of some nickel-based superalloys.Rhenium is added to molybdenum and tungsten to form alloys that are used for making filaments for lamps andovens.Rhenium is added to high-temperature superalloys which are used to make jet engine parts.The element has a very
high melting point next to Tungsten.The element is formed using oxidising smelter residues gained by molybdenite processing.The atmospheric heat would be more than sufficient to form the metallic version of this element.The element is an important part of photoflash in photography.It is used in the hydrogenation of fine chemicals and also as an additive to molybdenum and tungsten-basedalloys. Put your understanding of this concept to test by answering a few MCQs. Click Start Quiz to begin! Select the correct answer and click on the Finish buttonCheck
your score and answers at the end of the quiz Visit BYJUS for all Chemistry related queries and study materials 0 out of 0 arewrong 0 out of 0 are correct 0 out of 0 are Unattempted View Quiz Answers and Analysis Answer:Learning the first 30 elements of the periodic table and their corresponding symbols is fundamental in studying chemistry. Below, youll find a comprehensive overview of these elements, along with useful tips and a reference table. Table of Contents 1. Introduction to the Periodic TableThe periodic table is an organized arrangement of all
known chemical elements, ordered by increasing atomic number (the number of protons in an atoms nucleus). Each element is identified by a unique name and a one- or two-letter symbol. The arrangement of elements in groups (columns) and periods (rows) helps predict chemical properties and behaviors.Key Terms to Know:Atomic Number: The number of protons in the nucleus of an atom.Chemical Symbol: An abbreviation of the elements name, usually one or two letters.Periodic Table Group: A vertical column in the periodic table.Periodic Table Period: A
horizontal row in the periodic table. 2. Importance of Knowing Element SymbolsScientific Communication: Symbols are the universal shorthand in chemistry, enabling scientists worldwide to communicate effectively.Reading Chemical Equations: Understanding symbols is crucial for reading, interpreting, and writing balanced chemical equations.Laboratory Work: In laboratory settings, labels on reagents, solutions, and equipment often use element symbols.Further Studies: A strong foundation in elemental symbols is essential for mastering advanced
chemistry topics like stoichiometry, bonding, and spectroscopy. 3. List of Elements 130 with SymbolsBelow is the comprehensive list:Hydrogen (H)Helium (He)Lithium (Li)Beryllium (Be)Boron (B)Carbon (C)Nitrogen (N)Oxygen (O)Fluorine (F)Neon (Ne)Sodium (Na)Magnesium (Mg)Aluminum (Al)Silicon (Si)Phosphorus (P)Sulfur (S)Chlorine (Cl)Argon (Ar)Potassium (K)Calcium (Ca)Scandium (Sc)Titanium (Ti)Vanadium (V)Chromium (Cr)Manganese (Mn)Iron (Fe)Cobalt (Co)Nickel (Ni)Copper (Cu)Zinc (Zn) 4. Key Tips for MemorizationMnemonics: Use short,
catchy phrases to memorize tricky parts, such as:Harry He Likes Beer By Cup, Not OverFlowing for Hydrogen to Fluorine, etc.Flashcards: Write the element name on one side and the symbol on the other.Group Study: Quizzes and interactive discussions often help retention.Chunking: Memorize in smaller segments of 510 elements at a time.Periodic Review: Refresh your memory with repeated practice to ensure long-term retention. 5. Reference TableAtomic NumberElement NameSymbolKey Fact or UsagelHydrogenHOften used in fuel cells; lightest
element2HeliumHeUsed in balloons and cryogenics3LithiumLiKey material for rechargeable lithium-ion batteries4BerylliumBeFound in aerospace materials; forms lightweight alloys5BoronBUsed in glass and detergents6CarbonCBasis of organic life; found in all known life forms7NitrogenNMakes up ~78% of Earths atmosphere80OxygenOEssential for respiration; ~21% of Earths atmosphere9FluorineFHighly reactive; used in toothpaste as fluoride compounds10NeonNeKnown for bright neon advertising signs11SodiumNaMajor component of table salt
(NaCl)12MagnesiumMgVital for plant photosynthesis; used in metal alloys13AluminumAlLightweight metal; widespread in packaging (foil, cans)14SiliconSiFundamental material in semiconductors and electronics15PhosphorusPCritical in biology (DNA, ATP); used in fertilizers16SulfurSUsed in vulcanization of rubber; found in many proteins17ChlorineClCommon disinfectant; part of table salt18ArgonArInert gas used in lighting and welding19PotassiumKEssential electrolyte in body; used in fertilizers20CalciumCalmportant for bones/teeth; used in cement and
construction21ScandiumScRare element used in aerospace alloys22TitaniumTiLightweight, high-strength metal used in aerospace and implants23VanadiumVStrengthens steel alloys24ChromiumCrAdds corrosion resistance (stainless steel)25ManganeseMnAlloying agent in steel; important in enzyme function in biology26IronFeMain component of steel; critical for blood hemoglobin27CobaltCoUsed in high-strength alloys and batteries28NickelNiCorrosion-resistant metal; used in coins and alloys29CopperCuExcellent conductor; used in wiring30ZincZnUsed
for galvanizing iron; essential trace mineral 6. SummaryThe first 30 elements of the periodic table each have unique symbols, which serve as universal identifiers in chemistry.Memorizing these names and symbols is essential for further studies, laboratory work, and reading scientific texts.Techniques such as mnemonics, flashcards, and periodic review help in long-term retention of elemental knowledge.By mastering these 30 elements and symbols, you build a solid foundation for advanced topics in chemical equations, stoichiometry, biochemistry, and
material sciences.@LectureNotes GroupActinidesMelting point1345C, 2453F, 1618 KPeriod7Boiling pointUnknownBlockfDensity (g cm3)13.51Atomic number96Relative atomic mass[247]State at 20CSolidKey isotopes243Cm, 248CmElectron configuration[Rn] 576d17s2CAS number7440-51-9ChemSpider ID22415ChemSpider is a free chemical databaseCurium is a hard metal having an atomic number of 96 and symbol Cm. This metal is artificially produced in the nuclear reactors. It is electro-positive, radioactive and also a chemically active substance, which
is not obtained naturally. This metal possesses some magnetic properties. As the temperature increases, the resistivity of this metal also increases.In the year 1944, Glenn Seaborg, Albert Ghiorso, and James discovered this metal and were named after Marie Curie and Pierre Curie.The isotopes of curium such as curium- 244 and curium 242 are used in power generation industries such as thermo-electric and thermionic converters.This metal is used in the X-ray spectrometer for the purpose of quantitative analysisIn medical applications, it is used as power
source.One gram of curium produces around 3 watts of thermal energy. For this reason, It is used in spacecraft applications.It has its wide uses in the field of research industries as it is a radioactive element.Curium is a hazardous metal, which causes some health disorders when inhaled.It damages the liver and also causes breathing and gastrointestinal problems when ingested.Rats, when injected with an isotope of curium, was observed to develop skeletal cancer.The radiation, which is emitted by curium are likely to cause the destruction of the red blood
cells.Improper disposal of curium leads to various environmental issues. Curium is found in nature in the form of its oxides.The radiation generated from this metal has many natural impacts.Curium is an insoluble chemical, which fixes the soil particles.The atomic number of Curium of 96.The Atomic Mass of Curium is 247 g.mol 1. Put your understanding of this concept to test by answering a few MCQs. Click Start Quiz to begin! Select the correct answer and click on the Finish buttonCheck your score and answers at the end of the quiz Visit BYJUS for all
Chemistry related queries and study materials 0 out of 0 arewrong 0 out of 0 are correct 0 out of 0 are Unattempted View Quiz Answers and Analysis Lithium is atomic number 3 on the periodic table with element symbol Li. Here are a collection of lithium facts, including its properties, uses, and sources.Lithium Periodic Table TileBasic LithiumFactsName:LithiumAtomic Number:3Element Symbol:LiGroup: 1Period:2Block: sElement Family:Alkali MetalAtomic Mass: [6.938; 6.997]IUPAC guidelines6.941is commonly used for a single valueElectron
Configuration:[He]2s1 (shorthand) or 1s22s1 (full)Discovery: Johan August Arfwedson in 1817.Arfwedson was analyzing petalite ore. When burned, it gave off a bright red flame. Further investigation showed it contained a substance that acted like an alkali metal but was lighter than sodium. He attempted to provide a pure sample of the metal by separating the metal using electrolysis, but was not successful. In 1821, English chemist William Brande produced a very small sample of pure lithium, but not enough to make any useful measurements. Lithium
would not be produced in large quantities until 1855 by German chemist Robert Bunsen and British chemist Augustus Matthiessen.Name Origin:lithos (Greek for stone)Arfwedson named his alkali metal after a stone to reflect its origin. Other alkali metals like sodium and potassium are commonly found in plants.Common Isotopes:Lithium is mostly comprised of two stable isotopes. Isotopes ranging from lithium-3 to lithium-12 have been produced in laboratory conditions.6LiLithium-6 is a stable isotope of lithium containing three neutrons. 7.59% of natural
lithium contains lithium-6.7LiLithium-7 is the most common isotope. It contains 4 neutrons and accounts for 92.41% of all natural lithium.Physical DataLithium metal with streaks of lithium oxide.Credit: Dennis S.K./Creative CommonsDensity: 0.534g/cm3Melting Point:453.65K (180.50 C or 356.90F)Boiling Point:1615 K (1342 C or 2448F)Critical Point:3220 K at 67MPa (extrapolated)State at 20C:SolidHeat of Fusion:3.00 kJ/molHeat of Vaporization:136 kj/molMolar Heat Capacity: 24.860 J/molKElectron configuration of a lithium atom.Atomic DataAtomic
Radius: 1.52 (empirical)Covalent Radius:1.30 Van der Waals Radius: 1.82Electron Affinity:59.633 kJ/molElectronegativity: (Pauling scale):0.981st IonizationEnergy:520.222 kJ/mol2ndlonizationEnergy:7298.15 kJ/mol3rdlonizationEnergy:11815.044 kJ/molCommon Oxidation States:+1Fun Lithium FactsLithium flame test.Lithium burns with a vivid red flame.Credit: Herge/Public DomainLithiumis the lightest metal.Lithium has the lowest density of any metal. Lithium can float on water.Lithium is a shiny, soft metal which reacts violently with water forming a
strong corrosive base. Lithium is often stored in oil for this reason.Lithium burns with a bright red color. Lithium is added to fireworks to make red sparks.Lithium is used extensively in rechargeable batteries. It is also used in many ceramics.Lithium is used asan alloy additive to aluminum and magnesium to lower weight and improve strength.Lithium is not found in its elemental form. Lithium is produced by electrolysis of ores containing lithium. The largest deposits oflithium containing ore are found in Chile.The first man-made nuclear reaction was the
transmutation of lithium into tritium.Lithium carbonate is used in small doses to treat manic depression and bipolar disorders.Lithium deuteridewas an early consideration for thermonuclear bomb fuel. The lithium produces tritium which in turn fuses with the deuterium to release energy.Like other alkali metals, lithium can be used to create soap. Lithium soap is used in many commercial lubricants.Learn more about elements on the periodic table.Related Posts Are you looking for a list of the first 30 elements of the periodic table with their symbols, atomic
mass, valency, and electronic configuration? Then you're in the right place! Whether you're a school student preparing for finals or someone revising chemistry basics, this detailed chart of 1 to 30 elements will help you learn and memorize faster.In this post, you'll find an easy-to-read table of elements 1 to 30 with their symbols, atomic masses, valency, and electronic configurations all in one place.Periodic Table: Elements 1 to 30 (With Symbol, Atomic Mass, Valency, Electronic Configuration)Atomic No.ElementSymbolAtomic Mass (u)ValencyElectronic
Configuration1 HydrogenH1.00811s2HeliumHe4.002601s3LithiumLi6.941[He] 2s4BerylliumBe9.01222[He] 2s5BoronB10.813[He] 2s 2p6CarbonC12.0114[He] 2s 2p7NitrogenN14.0073[He] 2s 2p80xygen015.9992[He] 2s 2p9FluorineF18.9981[He] 2s 2p10NeonNe20.1800[He] 2s 2p11SodiumNa22.9901[Ne] 3s12MagnesiumMg24.3052[Ne] 3s13AluminiumAl26.9823[Ne] 3s 3p14SiliconSi28.0854[Ne] 3s 3p15PhosphorusP30.9743, 5[Ne] 3s 3p16SulfurS32.062, 4, 6[Ne] 3s 3p17ChlorineCl135.451, 3, 5, 7[Ne] 3s 3p18ArgonAr39.9480[Ne] 3s
3p19PotassiumK39.0981[Ar] 4s20CalciumCa40.0782[Ar] 4s21ScandiumSc44.9563[Ar] 3d 4s22TitaniumTi47.8674[Ar] 3d 4s23VanadiumV50.9423, 5[Ar] 3d 4s24ChromiumCr51.9962, 3, 6[Ar] 3d 4s25ManganeseMn54.9382, 4, 7[Ar] 3d 4s26IronFe55.8452, 3[Ar] 3d 4s27CobaltC058.9332, 3[Ar] 3d 4s28NickelNi58.6932, 3[Ar] 3d 4s29CopperCu63.5461, 2[Ar] 3d 4s30ZincZn65.382[Ar] 3d 4sBrief Information on Elements 1 to 301. Hydrogen (H):The lightest and most abundant element in the universe. Used in fuel cells, rocket fuel, and acids.2. Helium (He):A
noble gas used in balloons, deep-sea diving, and as a cooling agent in medical machines like MRI scanners.3. Lithium (Li):A soft metal used in rechargeable batteries and mood-stabilizing medications.4. Beryllium (Be):A hard, lightweight metal used in aerospace components and X-ray windows.5. Boron (B):A metalloid used in detergents, insecticides, and glassmaking.6. Carbon (C):The backbone of life; found in all living organisms. Used in fuels, diamonds, and carbon-based materials.7. Nitrogen (N):A gas that makes up 78% of Earths atmosphere. Used in
fertilizers and food packaging.8. Oxygen (O):Essential for respiration. Supports combustion and is used in hospitals and industry.9. Fluorine (F):A highly reactive gas used in toothpaste (as fluoride) and in refrigerants.10. Neon (Ne):An inert gas famous for glowing in neon signs and used in high-voltage indicators.11. Sodium (Na):A reactive metal found in salt (NaCl). Used in streetlights and soap-making.12. Magnesium (Mg):A lightweight metal used in fireworks, flares, and building aircraft parts.13. Aluminium (Al):A soft, non-corrosive metal used in foil, cans,
and aircraft.14. Silicon (Si):The main component of sand and computer chips. Widely used in electronics and solar cells.15. Phosphorus (P):Essential for DNA and energy (ATP) in cells. Used in fertilizers and matchsticks.16. Sulfur (S):A yellow solid used in sulfuric acid, fertilizers, and medicines.17. Chlorine (Cl):A greenish gas used to disinfect water and make plastics like PVC.18. Argon (Ar):An inert gas used in light bulbs and welding to prevent oxidation.19. Potassium (K):An essential nutrient. Used in fertilizers and potassium-based salts.20. Calcium
(Ca):Vital for bones and teeth. Found in milk and used in cement and lime.21. Scandium (Sc):A rare metal used in aerospace and high-intensity lighting.22. Titanium (Ti):A strong, light metal used in medical implants and aircraft.23. Vanadium (V):Used in steel alloys to make tools and construction materials stronger.24. Chromium (Cr):Adds shine and corrosion resistance to metals (like in stainless steel).25. Manganese (Mn):Used in steel production and batteries.26. Iron (Fe):One of the most used metals. Essential for blood (hemoglobin) and construction.27.
Cobalt (Co):Used in rechargeable batteries and blue pigments in glass and ceramics.28. Nickel (Ni):Used in coins, batteries, and to make stainless steel.29. Copper (Cu):An excellent conductor of electricity. Used in wires and plumbing.30. Zinc (Zn):Used to prevent rusting (galvanization) and in vitamin supplements.Learn more about the SI units of measurement in chemistry by reading our SI Units Table in Chemistry guide.Easy Mnemonics to Remember 130 Elements & Their ValencyMnemonic for Atomic Numbers 130 (First Letter Technique)Each word's
first letter corresponds to an element in order.Hi He Likes Beer But Could Not Offer Full Nine Sweet Mangoes.All Silly People Should Close Around Kings Castle Scared That Very Cranky Men Feared Cold Nights.Cows Zipped!Breakdown (130 Elements):H HydrogenHe HeliumLi LithiumBe BerylliumB BoronC CarbonN NitrogenO OxygenF FluorineNe NeonNa SodiumMg MagnesiumAl AluminiumSi SiliconP PhosphorusS SulfurCl ChlorineAr ArgonK PotassiumCa CalciumSc ScandiumTi TitaniumV VanadiumCr ChromiumMn ManganeseFe IronCo CobaltNi
NickelCu CopperZn ZincMnemonic for Valency (120 Elements)ElementSymbolValencyTip/MnemonicHH1Hydrogen bonds once HOHeHeONoble gases are stableLiLil1Group 1 metalBeBe2Think "Be = 2e"BB3Boron = 3 bonds (often forms BF)CC4Carbon has 4 arms CHNN3Forms NHOO2Think of HOFF1Forms HFNeNeOInert like other noble gasesAfter that, valency repeats or depends on oxidation state. For ease, Group 1 = 1, Group 2 = 2, Group 13 = 3, Group 14 = 4, etc.Quick Trick for Common Groups:Group 1 (Alkali Metals): Always 1 valency Li, Na,
KGroup 2 (Alkaline Earth): Always 2 Be, Mg, CaGroup 13: 3 B, AlGroup 14: 4 C, SiGroup 17 (Halogens): 1 F, ClGroup 18 (Noble gases): 0 (stable) Chemical Properties of DysprosiumGroupLanthanides Melting point1412C, 2574F, 1685 KPeriod6Boiling point2567C, 4653F, 2840 K BlockfDensity (g cm3)8.55 Atomic number66Relative atomic mass162.50 uState at 20C SolidKey isotopes164DyElectron configuration [Xe] 4f106s2CAS number7429-91-6 ChemSpider ID22355ChemSpider is a free chemical structure database What is Dysprosium?Dysprosium is the
66th element in the periodic table.The metal was discovered by a French chemist named Paul-mile Lecoq de Boisbhaudran in the year 1886.This element with the symbol Dy is abundantly found in nature and even found in many minerals such as gadolinite, xenotime, euxenite, fergusonite, blomstrandine and polycrase, which can also be called sources of Dysprosium. Properties of DysprosiumIt appears as a silvery, lustrous and soft metal.The element possesses excellent stability at room temperature and usually gets oxidized in the presence of oxygen.At a low
temperature below 85K, this metal exhibits high magnetic strengths and they tend to dissolve in concentrated acid solutions.This metal has about 29 isotopes of their mass numbers between 141 to 169. The number of naturally occurring isotopes for dysprosium is about seven in number and all are known to be stable isotopes.The earths crust is composed of about 5.2 mg/kg and the concentration of Dy in seawater is about 0.9 mg/L. The worldwide production of Dysprosium (Dy) is around 100 tonnes and about 99 % of this is being produced artificially in
China. Uses of DysprosiumDysprosium is used in controlling rods in reactors of the nuclear power plants as they have the capability to absorb neutrons.Being a radioactive element, the metal finds useful applications in the field of radioactivity.Since the magnetic susceptibility is high, it is used in the applications of the data storage system.The metal bromide and iodide are used for high-intensity lamps.The salts of dysprosium such as aluminum garnet, iron garnet are employed in the adiabatic refrigerators. Put your understanding of this concept to test by



answering a few MCQs. Click Start Quiz to begin! Select the correct answer and click on the Finish buttonCheck your score and answers at the end of the quiz Visit BYJUS for all Chemistry related queries and study materials 0 out of 0 arewrong 0 out of 0 are correct 0 out of 0 are Unattempted View Quiz Answers and Analysis What is Protactinium?Protactinium is a shiny, radioactive and silvery element present in the periodic table with the atomic number 91 and the symbol Pa.Table of Contents Chemical Properties of ProtactiniumGroupActinidesMelting
point1572C, 2862F, 1845 KPeriod7Boiling point4000C, 7232F, 4273 KBlockfDensity (g cm3)15.4Atomic number91Relative atomic mass231.036State at 20CSolidKey isotopes231PaElectron configuration[Rn] 5f26d17s2CAS number7440-13-3ChemSpider ID22387ChemSpider is a free chemical database Applications of ProtactiniumBeing a rare element, protactinium exhibits high radioactivity and toxicity. Hence, it does not have any practical applications but is used as a topic for research. Protactinium PropertiesProtactinium metal is a shiny, radioactive and
silvery metal that degrades slowly in the presence of air to form oxides. This metal has around five isotopes with their mass numbers ranging between 212 to 238 and protactinium 231 is considered to be the most stable isotope with a half-life of about 32,760 years. This isotope is produced by the decay of element uranium 235 by emitting gamma radiation.Protactinium is known to be one of the most expensive and rarest naturally occurring elements on the earth. The metal occurs about three parts per trillion and sometimes in parts per million in uranium
ores. The uranium processing obtains it as a by-product. The element was discovered by two persons named K.Kajans and O.H. Gohring in the year 1913.As a metal, protactinium is in a dense form and silvery-gray having a bright metallic look. It is superconductive in nature at temperatures below 1.4K. It reacts with oxygen, inorganic acids, and water vapor forming its compounds. Some of its compounds are also colored. In the solid compound state, protactinium is the most stable in its oxidation state of +5. Also, it exists in the +4 oxidation state, even +3, +2
oxidation states. In solution state, the +5 oxidation state rapidly gets hydrolyzed by combining with the hydroxide ions forming soluble and insoluble hydroxy-oxide solids. Certain Facts About ProtactiniumProtactinium is considered to be toxic when ingested into the body. It affects the lungs and the gastrointestinal tract.The leading causes of exposure of the body to this element are through the intake of food and water and also through the inhalation of contaminated dust which consists of protactinium. Put your understanding of this concept to test by
answering a few MCQs. Click Start Quiz to begin! Select the correct answer and click on the Finish buttonCheck your score and answers at the end of the quiz Visit BYJUS for all Chemistry related queries and study materials 0 out of 0 arewrong 0 out of 0 are correct 0 out of 0 are Unattempted View Quiz Answers and Analysis A chemical element, or an element, is defined as a material which cannot be broken down or changed into another substance using chemical means. Elements may be thought of as the basic chemical building blocks of matter. There are
118known elements. Each element is identified according to the number of protons it has in its atomic nucleus. Anew element may be created by adding more protons to an atom. Atoms of the same element have the same atomic number or Z.A chemical element is a substance consisting of only one type of atom. In other words, all atoms in an element contain the same number of protons.The identity of a chemical element cannot be changed by any chemical reaction. However, a nuclear reaction can transmute one element into another one.Elements are
considered to be the building blocks of matter. This is true, but it's worth noting atoms of an element consist of subatomic particles.There are 118 known elements. New elements may yet be synthesized. Each element may be represented by its atomic number or by its element name or symbol. The element symbol is a one or two letter abbreviation. The first letter of an element symbol is always capitalized. A second letter, if it exists, is written in lower case. The International Union of Pure and Applied Chemistry (IUPAC) has agreed on a set of names and
symbols for the elements, which are used in scientific literature. However, the names and symbols for the elements may be different in common use in various countries. For example, element 56 is called barium with element symbol Ba by the IUPAC and in English. It is called bario in Italian and baryum in French. Element atomic number 4 is boron to the IUPAC, but boro in Italian, Portuguese, and Spanish, Bor in German, and bore in French. Common element symbols are used by countries with similar alphabets. Of the 118 known elements, 94 are known to
occur naturally on Earth. The others are called synthetic elements. The number of neutrons in an element determines its isotope. 80 elements have at least one stable isotope. Thirty-eightconsist solely of radioactive isotopes which decay over time into other elements, which may be either radioactive or stable. On Earth, the most abundant element in the crust is oxygen, while the most abundant element in the entire planet is believed to be iron. In contrast, the most abundant element in the universe is hydrogen, followed by helium. Atoms of an element may be
produced by the processes of fusion, fission, and radioactive decay. All of these are nuclear processes, which means they involve the protons and neutrons in the nucleus of an atom. In contrast, chemical processes (reactions) involve electrons and not nuclei. In fusion, two atomic nuclei fuse to form a heavier element. In fission, heavy atomic nuclei split to form one or more lighter ones. Radioactive decay can produce different isotopes of the same element or a lighter element. When the term "chemical element" is used, it can refer to a single atom of that atom
or to any pure substance consisting only of that type of iron. For example, an iron atom and a bar of iron are both elements of the chemical element. Element are found on the periodic table. Matter consisting of a single element contains atoms that all have the same number of protons. The number of neutrons and electrons does not impact the identity of an element, so if you had a sample containing protium, deuterium, and tritium (the three isotopes of hydrogen), it would still be a pure
element.HydrogenGoldSulfurOxygenUraniumIronArgonAmericiumTritium (an isotope of hydrogen) Substances that are not elements consist of atoms with different numbers of protons. For example, water contains both hydrogen and oxygen atoms.BrassWaterAirPlasticFireSandCarWindowSteel How can you tell if twochemicalsare the same element? Sometimes examples of a pure element look very different from each other. For example, diamond and graphite (pencil lead) are both examples of the element carbon. You wouldn't know it based on appearance
or properties. However, atoms of diamond and graphite each share the same number of protons. The number of protons, particles in an atom's nucleus, determines the element. Elements on theperiodic tableare arranged in order of increasing numbers of protons. The number of protons is also known as an element's atomic number, which is indicated by the number Z. The reason different forms of an element (called allotropes) can have different properties even though they have the same number of protons is that the atoms are arranged or stacked
differently. Think of it in terms of a set of blocks. If you stack the same blocks in different ways, you get different objects.E. M. Burbidge; G. R. Burbidge; W. A. Fowler; F. Hoyle (1957). "Synthesis of the Elements in Stars". Reviews of Modern Physics. 29 (4): 547650. doi:10.1103/RevModPhys.29.547Earnshaw, A.; Greenwood, N. (1997). Chemistry of the Elements (2nd ed.). Butterworth-Heinemann. Here's a list of the chemical elements ordered by increasing atomic number. The names and element symbols are provided. Each element has a one- or two-letter
symbol, which is an abbreviated form of its present or former name. The element number is its atomic number, which is the number of protons in each of its atoms.There are 118 elements on the periodic table.Each element is identified by the number of protons in its atoms. This number is the atomic number.The periodic table lists the elements in order of increasing atomic number.Each element has a symbol, which is one or two letters. The first letter is always capitalized. If there is a second letter, it is lowercase.The names of some elements indicate their
element group. For example, most noble gases have names ending with -on, while most halogens have names ending with -ine.H - HydrogenHe - HeliumLi - LithiumBe - BerylliumB - BoronC - CarbonN - NitrogenO - OxygenF - FluorineNe - NeonNa - SodiumMg - MagnesiumAl - Aluminum, AluminiumSi - SiliconP - PhosphorusS - SulfurCl - ChlorineAr - ArgonK - PotassiumCa - CalciumSc - ScandiumTi - TitaniumV - VanadiumCr - ChromiumMn - ManganeseFe - IronCo - CobaltNi - NickelCu - CopperZn - ZincGa - GalliumGe - GermaniumAs - ArsenicSe - SeleniumBr -
BromineKr - KryptonRb - RubidiumSr - StrontiumY - YttriumZr - ZirconiumNb - NiobiumMo - MolybdenumTc - TechnetiumRu - RutheniumRh - RhodiumPd - PalladiumAg - SilverCd - CadmiumIn - IndiumSn - TinSb - AntimonyTe - TelluriumI - IodineXe - XenonCs - CesiumBa - BariumLa - LanthanumCe - CeriumPr - PraseodymiumNd - NeodymiumPm - PromethiumSm - SamariumEu - EuropiumGd - GadoliniumTb - TerbiumDy - DysprosiumHo - HolmiumEr - ErbiumTm - ThuliumYb - YtterbiumLu - LutetiumHf - HafniumTa - TantalumW - TungstenRe - RheniumOs -
Osmiumlr - IridiumPt - PlatinumAu - GoldHg - MercuryTl - ThalliumPb - LeadBi - BismuthPo - PoloniumAt - AstatineRn - RadonFr - FranciumRa - RadiumAc - ActiniumTh - ThoriumPa - ProtactiniumU - UraniumNp - NeptuniumPu - PlutoniumAm - AmericiumCm - CuriumBk - BerkeliumCf - CaliforniumEs - EinsteiniumFm - FermiumMd - MendeleviumNo - NobeliumLr - LawrenciumRf - RutherfordiumDb - DubniumSg - SeaborgiumBh - BohriumHs - HassiumMt - MeitneriumDs - DarmstadtiumRg - RoentgeniumCn - CoperniciumNh - NihoniumF] - FleroviumMc -
MoscoviumLyv - LivermoriumTs - TennessineOg - Oganesson Most elements on the periodic table are metals and have the -ium suffix. Halogen names usually end with -ine, and noble gas names usually have the -on ending. Elements with names not following these naming conventions tend to be ones known and discovered long ago. Right now, the periodic table is "complete" in that there are no remaining spots in the 7 periods. However, new elements may be synthesized or discovered. As with other elements, the atomic number will be determined by the
number of protons within each atom. The element name and element symbol will need to be reviewed and approved by the International Union of Pure and Applied Chemistry (IUPAC) before inclusion on the periodic table. The element names and symbols may be proposed by the element discoverer, but often undergo revision before final approval. Before a name and symbol are approved, an element may be referred to by its atomic number (e.g., element 120) or by its systematic element name. The systematic element name is a temporary name that is based
on the atomic number as a root and the -ium ending as a suffix. For example, hypothetical element 120 has the temporary name unbinilium. Fourteen elements are named after people, but only 13 of these names are accepted by the IUPAC. Einsteinium, for example, is named after Albert Einstein, and nobelium is named after Alfred Nobel, the inventor of dynamite. Element 105 also goes by the name Hahnium (after Otto Hahn), but its accepted name is dubnium.,the free encyclopedia that anyone can edit.107,590 active editors 7,027,643 articles in EnglishDon
Bradman, the Australian captainThe Second Test of the 1948 Ashes series was one of five Tests in The Ashes cricket series between Australia and England. The match was played at Lord's in London between 24 and 29June 1948. Australia won the match by 409 runs to take a 20 lead, meaning that England would need to win the remaining three matches to regain The Ashes. The Australian captain Don Bradman (pictured) won the toss and elected to bat. Australia scored 350 in their first innings. England finished their first innings at 215 early on the third
morning; the Australian paceman Ray Lindwall took 5/70. Australia reached 460/7 in their second innings before Bradman declared, setting England a target of 596. The hosts reached 106/3 at stumps on the fourth day, but then collapsed on the final morning to be all out for 186, handing Australia a 409-run victory. The leading English batsman Len Hutton was controversially dropped for the following match. The match set a new record for the highest attendance at a Test in England. (Fullarticle...)Recently featured: Daily News BuildingHippocampusRed
(Taylor Swift album)ArchiveBy emailMore featured articlesAboutOphicleide... that the ophicleide (example pictured) was used in early British brass bands in the 19th century before being replaced by the euphonium?... that, at the 1964 Summer Olympics, high jumper Henri Elend placed first in the qualifiers and placed last in the final?... that the audience at the premiere of the film Viet Flakes unknowingly controlled the projection equipment through their physical responses to images of the Vietnam War?... that to get to her training in Germany, luger Verona
Marjanovi had to run through an airport while bullets were being fired?... that Robert Baker Park in Baltimore was named after Robert Lewis Baker, whose personal garden was recreated at the city's Flower and Garden Show the year after his death?... that Kathleen O'Melia's conversion to the Catholic Church so embarrassed the Anglican Church in Vancouver that there are almost no references to it in primary sources?... that a 1995 demonstration of the 1969-era AL1 microprocessor using Nintendo Entertainment System cartridges successfully challenged
Texas Instruments' patents on the microprocessor?... that it took a two-year "campaign" from future NFL player Fred Shirey, his friends and coaches for Shirey's father to allow him to try out for his high school team?... that the reconstructed ancestral language of the Siouan languages had two sounds that linguists call "funny w" and "funny r"?ArchiveStart a new articleNominate an articleOzzy OsbourneOzzy Osbourne (pictured), the lead singer of Black Sabbath, dies at the age of 76.A fighter jet crashes into a college in Dhaka, Bangladesh, killing more than
30 people.In golf, Scottie Scheffler wins the Open Championship.A tourist boat capsizes during a thunderstorm in H Long Bay, Vietnam, leaving at least 36 people dead.Ongoing: Gaza warRussian invasion of UkrainetimelineSudanese civil wartimelineRecent deaths: Bryan BramanPhoebe AsiyoGary KarrClaus PeymannWayne ThomasAndrea GibsonNominate an articleJuly 24: Pioneer Day in Utah, United States (1847)Depiction of the Albanian revolt of 19101411 Scottish clansmen led by Donald of Islay, Lord of the Isles, and Alexander Stewart, Earl of Mar,
fought the Battle of Harlaw near Inverurie, Scotland.1910 Ottoman forces captured the city of Shkodr, ending the Albanian revolt of 1910 (depicted).1920 Franco-Syrian War: At the Battle of Maysalun forces of the Arab Kingdom of Syria were defeated by a French army moving to occupy the territory allocated to them by the San Remo conference.1923 The Treaty of Lausanne was signed to settle part of the partition of the Ottoman Empire, establishing the boundaries of Greece, Bulgaria and Turkey.2019 Boris Johnson became Prime Minister of the United
Kingdom after winning the Conservative Party leadership election.Martin Van Buren (d.1862)Zelda Fitzgerald (b.1900)Nayib Bukele (b.1981)Hamzah Haz (d.2024)More anniversaries: July 23July 24July 25ArchiveBy emailList of days of the yearAboutThe emperor angelfish (Pomacanthus imperator) is a species in the marine angelfish family Pomacanthidae. It is a reef-associated fish, native to the Indian and Pacific Oceans, from the Red Sea to Hawaii and the Austral Islands. Adults are found in areas where there is a rich growth of corals on clear lagoon,
channel, or seaward reefs, at depths between 1 and 100 metres (3 and 330 feet). The emperor angelfish shows a marked difference between the juveniles and the adults. The juveniles have a dark blue body, which is marked with concentric curving lines, alternating between pale blue and white, while adults are striped with blue and yellow horizontal stripes, a light blue face with a dark blue mask over the eyes and a yellow caudal fin. It can attain a maximum total length of around 40 centimetres (16 inches). This adult emperor angelfish was photographed in
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calendar6597Bah calendar34Balinese saka calendar17681769Bengali calendar12531254Berber calendar2797British Regnal year10Vict.111Vict.1Buddhist calendar2391Burmese calendar1209Byzantine calendar73557356Chinese calendar (FireHorse)4544 or 4337to (FireGoat)4545 or 4338Coptic calendar15631564Discordian calendar3013Ethiopian calendar18391840Hebrew calendar56075608Hindu calendars- Vikram Samvat19031904- Shaka Samvat17681769- Kali Yuga49474948Holocene calendar11847Igbo calendar847848Iranian
calendar12251226Islamic calendar12631264]Japanese calendarKka 4()Javanese calendar17741775]Julian calendarGregorian minus 12 daysKorean calendar4180Minguo calendar65 before ROC65Nanakshahi calendar379Thai solar calendar23892390Tibetan calendar(male Fire-Horse)1973 or 1592 or 820to(female Fire-Sheep)1974 or 1593 or 821Wikimedia Commons has media related to 1847.1847 (MDCCCXLVII) was a common year starting on Friday of the Gregorian calendarand a common year starting on Wednesday of the Julian calendar, the 1847th year
of the Common Era (CE) and Anno Domini (AD) designations, the 847th year of the 2ndmillennium, the 47th year of the 19thcentury, and the 8th year of the 1840s decade. As of the start of 1847, the Gregorian calendar was 12 days ahead of the Julian calendar, which remained in localized use until 1923. Calendar year January 4 Samuel Colt sells his first revolver pistol to the U.S. government.January 13 The Treaty of Cahuenga ends fighting in the MexicanAmerican War in California.January 16 John C. Frmont is appointed Governor of the new California
Territory.January 17 St. Anthony Hall fraternity is founded at Columbia University, New York City.January 30 Yerba Buena, California, is renamed San Francisco.February 5 A rescue effort, called the First Relief, leaves Johnson's Ranch to save the ill-fated Donner Party of California-bound migrants who became snowbound in the Sierra Nevada earlier this winter. Some have resorted to survival by cannibalism.February 22 MexicanAmerican War: Battle of Buena Vista 5,000 American troops under General Zachary Taylor use their superiority in artillery to drive
off 15,000 Mexican troops under Antonio Lpez de Santa Anna, defeating the Mexicans the next day.February 25 State University of Iowa is founded in Iowa City, lowa.March 1The state of Michigan formally abolishes the death penalty.Faustin Soulouque is elected President of Haiti.March 4 The 30th United States Congress is sworn into office.March 9 MexicanAmerican War: United States forces under General Winfield Scott invade Mexico near Veracruz.March 14 Verdi's opera Macbeth premieres at the Teatro della Pergola, in Florence, Italy.March 29
MexicanAmerican War: United States forces under General Winfield Scott take Veracruz after a siege.March The first known publication of the classic joke "Why did the chicken cross the road?" occurs in The Knickerbocker, or New-York Monthly Magazine.[1]April 5 The world's first municipally-funded civic public park, Birkenhead Park in Birkenhead on Merseyside, England, is opened.[2]April 15 The Lawrence School, Sanawar is established in India.April 16 New Zealand Wars: A minor Mori chief is accidentally shot by a junior British Army officer in
Whanganui on New Zealand's North Island, triggering the Wanganui Campaign (which continues until July 23).April 25 The Exmouth, carrying Irish emigrants from Derry bound for Quebec, is wrecked off Islay, with only three survivors from more than 250 on board.[3]May 7 In Philadelphia, the American Medical Association (AMA) is founded.May 8The Nagano earthquake leaves more than 8,600 people dead in Japan.Bahrain's ruler, Shaikh Mohamed bin Khalifa Al Khalifa, signs a treaty with the British to prevent and combat the slave trade in the Arabian
Gulf.May 31 Second Treaty of Erzurum: the Ottoman Empire cedes Abadan Island to the Persian Empire.May The Architectural Association School of Architecture is founded in London.June 1 The first congress of the Communist League is held in London.June 9 Radley College, an English public school, is founded near Oxford as a High Anglican institution.[4]June 26 The first passenger railway wholly within modern-day Denmark opens, from Copenhagen to Roskilde.[5]June E. H. Booth & Co. Ltd, which becomes the northern England supermarket chain
Booths, is founded when tea dealer Edwin Henry Booth, 19, opens a shop called "The China House" in Blackpool.July 1 The United States issues its first postage stamps.July 24: Mormons expelled from Illinois arrive at the Great Salt Lake in what is now Utah.July 24 After 17 months of travel, Brigham Young leads 148 Mormon pioneers into Salt Lake Valley, resulting in the establishment of Salt Lake City.July 26 The nation of Liberia, founded as a haven for freed African-American slaves, becomes independent.July 29 The Cumberland School of Law is founded
at Cumberland University, in Lebanon, Tennessee. At the end of this year, only 15 law schools exist in the United States.August 12 MexicanAmerican War: U.S. troops of General Winfield Scott begin to advance along the aqueduct around Lakes Chalco and Xochimilco in Mexico.August 20 MexicanAmerican War Battle of Churubusco: U.S. troops defeat Mexican forces.August Yale Corporation establishes the first graduate school in the United States, as Department of Philosophy and the Arts (renamed Graduate School of Arts and Sciences in 1892).September
14 MexicanAmerican War: U.S. general Winfield Scott enters Mexico City, marking the end of organized Mexican resistance.September 30 The Vegetarian Society is formed in the United Kingdom (it remains the oldest in the world).October 12 German inventors and industrialists Werner von Siemens and Johann Georg Halske found Siemens & Halske to develop the electrical telegraph.October 19 Charlotte Bront publishes Jane Eyre under the pen name of Currer Bell in England.October 31 Theta Delta Chi is founded as a social fraternity at Union College,
Schenectady, New York.October The last volcanic eruption of Mount Guntur in West Java occurs.November 329 Sonderbund War: In Switzerland, General Guillaume-Henri Dufour's Federal Army defeats the Sonderbund (an alliance of seven Catholic cantons) in a civil war, with a total of only 86 deaths.November 48 James Young Simpson discovers the anesthetic properties of chloroform and first uses it, successfully, on a patient, in an obstetric case in Edinburgh.[6]November 10 The first brew of Carlsberg beer is finished in Copenhagen.November 17 The
Battle of Um Swayya Spring takes place near a spring in Qatar, after a Bahraini force under Shaikh Ali bin Khalifa Deputy Ruler of Bahrain defeats the Al Binali tribe. The chief of the Al Binali, Isa bin Tureef, is slain in battle with over 70 fatalities from his side.December 14 Emily Bront and Anne Bront publish Wuthering Heights and Agnes Grey, respectively, in a 3-volume set under the pen names of Ellis Bell and Acton Bell in England.December 20 British Royal Navy steam frigate HMSAvenger(1845) is wrecked on the Sorelle Rocks in the Mediterranean Sea
with the loss of 246 lives and only eight survivors.[7]December 21 Emir Abdelkader surrenders to the French in Algeria.[8]The Great Famine continues in Ireland.The North Carolina General Assembly incorporates the railroad town of Goldsborough, and the Wayne county seat is moved to the new town.Welfare in Sweden takes its first step with the introduction of the 1847 rs fattigvrdfrordning.Cartier, a luxury brand in France, is founded.January 5 Oku Yasukata, Japanese field marshal, leading figure in the early Imperial Japanese Army (d. 1930)January 7
Caspar F. Goodrich, American admiral (d. 1925)January 24 Radomir Putnik, Serbian field marshal (d. 1917)January 28 Dorus Rijkers, Dutch naval hero (d. 1928)February 3 Warington Baden-Powell, British admiralty lawyer (d. 1921)February 4 Remus von Woyrsch, German field marshal (d. 1920)February 5 Joo Maria Correia Ayres de Campos, 1st Count of Ameal, Portuguese politician and antiquarian (d. 1920)February 8 Hugh Price Hughes, Methodist social reformer, first Superintendent of the West London Mission (d. 1902)February 11 Thomas Alva Edison,
American inventor (d. 1931)February 13 Sir Robert McAlpine, Scottish builder (d. 1930)February 15 Robert Fuchs, Austrian composer (d. 1927)February 16 Philipp Scharwenka, Polish-German composer (d. 1917)February 17 Otto Blehr, Norwegian attorney, Liberal Party politician, 7th Prime Minister of Norway (d. 1927)March 1 Sir Thomas Brock, English sculptor (d. 1922)March 2Isaac Barr, Anglican clergyman, promoter of British colonial settlement schemes (d. 1937)Cayetano Arellano, first Chief Justice of the Supreme Court of the Philippines under the
American Civil Government (d. 1920)March 3 Alexander Graham Bell, Scottish-born Canadian inventor (d. 1922)March 4 Carl Josef Bayer, Austrian chemist (d. 1904)March 11 Sidney Sonnino, Prime Minister of Italy (d. 1922)[9]March 14 Castro Alves, Brazilian poet (d. 1871)March 18 William O'Connell Bradley, American politician from Kentucky (d. 1914)March 23 Edmund Gurney, British psychologist (d. 1888)March 270tto Wallach, German chemist, Nobel Prize laureate (d. 1931)Garret Barry, Irish musician (d. 1899)April 2 Charles Frederic Moberly Bell,
British journalist, editor (d. 1911)April 10 Joseph Pulitzer, Hungarian-born journalist, newspaper publisher (d. 1911)April 15 Yehudah Aryeh Leib Alter, Polish Hasidic rabbi (d. 1905)April 27 Emma Irene strm, Finnish teacher, Finland's first female university graduate (d. 1934)May 7 Archibald Primrose, 5th Earl of Rosebery, Prime Minister of the United Kingdom (d. 1929)May 14 Sir Frederick William Borden, Canadian politician (d. 1917)June 80leksander Barvinsky, Ukrainian politician (d. 1926)Ida Saxton McKinley, First Lady of the United States (d.
1907)June 10 Gina Krog, Norwegian suffragist (d. 1916)June 11 Dame Milicent Fawcett, British suffragist (d. 1929)June 16 Luella Dowd Smith, American educator, author, and reformer (d. 1941)Paul von HindenburgBram StokerJuly 2 Marcel Alexandre Bertrand, French geologist (d. 1907)July 9 Wong Fei-hung, Chinese healer, revolutionary (d. 1925)July 13 Damian Sawczak, Ukrainian judge (d. 1912)July 19 Alexander Meyrick Broadley, British historian (d. 1916)July 20Lord William Beresford, Irish army officer, Victoria Cross recipient (d. 1900)Max
Liebermann, German painter, printmaker (d. 1935)July 25 Paul Langerhans, German pathologist, biologist (d. 1888)August 3 John Hamilton-Gordon, 1st Marquess of Aberdeen and Temair, Canadian politician, Governor General (d. 1934)August 5 Andrey Selivanov, Russian general and politician (d. 1917)August 21 Hale Johnson, American temperance movement leader (d. 1902)September 3 Charles Stillman Sperry, American admiral (d. 1911)September 5Jesse James, American outlaw (d. 1882)Joseph Bucklin Bishop, American journalist, publisher (d.
1928)September 17 John I. Beggs, American businessman (d. 1925)September 22 Enrique Almaraz y Santos, Spanish Catholic cardinal (d. 1922)September 23 Anandamohan Bose, Indian politician, academic and social reformer (d. 1906)September 30 Wilhelmina Drucker, Dutch feminist (d. 1925)Maria Pia of SavoyThomas F. PorterOctober 1 Annie Besant, English women's rights activist, writer and orator (d. 1933)[10]October 2 Paul von Hindenburg, German field marshal, President of Germany (d. 1934)October 13Sir Arthur Dyke Acland, 13th Baronet,
British politician (d. 1926)Maurice Bailloud, French general (d. 1921)October 14 Wilgelm Vitgeft, Russian admiral (d. 1904)October 15 Ralph Albert Blakelock, American romanticist painter (d. 1919)October 16 Maria Pia of Savoy, Queen consort of Portugal (d. 1911)October 17 Chiquinha Gonzaga, Brazilian composer (d. 1935)October 19 Aurilla Furber, American author, editor, and activist (d. 1898)October 20 Mifflin E. Bell, American architect (d. 1904)October 22 Koos de la Rey, Boer general (d. 1914)October 30Charlie Bassett, American sheriff (d.
1896)Thomas F. Porter, American politician, 32nd Mayor of Lynn, Massachusetts (d. 1927)November 1 Dame Emma Albani, Canadian operatic soprano (d. 1930)November 2 Georges Sorel, French socialist philosopher (d. 1922)November 6 Ugo Balzani, Italian historian (d. 1916)November 7 Lotta Crabtree, American stage actress (d. 1924)November 8Jean Casimir-Perier, 6th President of France (d. 1907)Bram Stoker, Irish author of the Gothic novel Dracula (d. 1912)November 17 Carlo Mirabello, Italian admiral and politician (d. 1910)[11]November 26
Dagmar of Denmark, empress of Tsar Alexander III of Russia (d. 1928)November 30 Afonso Pena, Brazilian president (d. 1909)December 1 Agathe Backer-Grndahl, Norwegian pianist, composer (d. 1907)December 9 George Grossmith, English comic writer and performer (d. 1912)December 17mile Faguet, French writer, critic (d. 1916)Michel-Joseph Maunoury, French general during World War I (d. 1923)December 18 Augusta Holms, French composer (d. 1903)December 21 John Chard, British Officer (d. 1897)December 29 Alexis-Xyste Bernard, Canadian
Catholic bishop (d. 1923)December 30 John Peter Altgeld, American politician, 20th Governor of Illinois (d. 1902)Fanny MendelssohnJanuary 19 Charles Bent, first Governor of New Mexico Territory (b. 1799) (assassinated)February 3 Marie Duplessis, French courtesan (b. 1824)February 5 Luis Jos de Orbegoso, Peruvian general and politician, 11th and 12th President of Peru (b. 1795)March 9 Mary Anning, British paleontologist (b. 1799)March 3 Charles Hatchett, English chemist (b. 1765)[12]April 21 Barbara Spooner Wilberforce, wife of British abolitionist
William Wilberforce (b. 1777)April 30 Archduke Charles of Austria, Austrian general (b. 1771)May 14 Fanny Mendelssohn, German composer, pianist (b. 1805)May 15 Daniel O'Connell, Irish politician who promoted the Roman Catholic Relief Act 1829 (b. 1775)May 16 Vicente Rocafuerte, 2nd President of Ecuador (b. 1783)May 29 Emmanuel de Grouchy, Marquis de Grouchy, French marshal (b. 1766)June 11 Afonso, Prince Imperial of Brazil (b. 1845)June 11 Sir John Franklin, British explorer (b. 1786)Felix MendelssohnJuly 7 Thomas Carpenter, American
glassmaker (b. 1752)July 16 Karl Friedrich Burdach, German physiologist (b. 1776)September 4 Frantiek Vladislav Hek, Czech patriot (b. 1769)September 13 Nicolas Oudinot, French marshal (b. 1767)October 2 Vasil Aprilov, Bulgarian educator, merchant and writer (b. 1789)[13]October 22Henriette Herz, German salonnire (b. 1764)Negus Sahle Selassie of Shewa (b. c. 1795)November 4 Felix Mendelssohn, German composer (b. 1809)November 18 Zebulon Crocker, American congregationalist pastor (b. 1802)December 14Dorothy Ann Thrupp, British
psalmist (b. 1779)Manuel Jos Arce, Central American politician (b. 1787)Barbarita Nieves, Venezuelan mistress of Jos Antonio Pez (b. 1803)Unknown: Jeanne Genevive Labrosse, French balloonist and parachutist (b. 1775)” The Knickerbocker, or The New York Monthly, March 1847, p. 283.”~ "The History of Birkenhead Park". Archived from the original on June 26, 2008. Retrieved September 13, 2007.” "The Exmouth - a terrible tragedy on Islay". Isle of Islay. 2011. Retrieved July 13, 2012.” Boyd, A. K. (1948). The History of Radley College 1847-1947.
Oxford: Blackwell. Retrieved November 14, 2020.” Marshall, John (1989). The Guinness Railway Book. Enfield: Guinness Books. ISBN0-8511-2359-7. OCLC24175552.[pageneeded]” First communicated to the Medico-Chirurgical Society of Edinburgh, November 10, and published in a pamphlet, Notice of a New Ansthetic Agent, in Edinburgh, November 12.” Gilly, William Octavius Shakespeare (1850). Narratives of Shipwrecks of the Royal Navy between 1793 and 1849. London: John W. Parker.”™ "Abdelkader | EBSCO Research Starters". www.ebsco.com.
Retrieved July 17, 2025.” (in Italian) Sidney Sonnino (18471922). Note biografiche, Centro Studi Sidney Sonnino”™ Framke, Maria: Besant, Annie, in: 1914-1918-online. International Encyclopedia of the First World War” Gemignani, Marco. "MIRABELLO, Carlo". treccani.it (in Italian). Dizionario Biografico degli Italiani. Retrieved February 4, 2024.”~ "Charles Hatchett | British chemist | Britannica". www.britannica.com. Retrieved February 27, 2022.” Raymond Detrez (2010). The A to Z of Bulgaria. Scarecrow Press. p.17. ISBN9780810872028.Historic Letters
of 1847Turtle Bunbury, 1847 A Chronicle of Genius, Generosity & Savagery, Gill, 2016. ISBN9780717168347Retrieved from " 30ne hundred years, from 1701 to 1800For other uses, see 18th century (disambiguation).Millennia2ndmillenniumCenturies17thcenturyl8thcentury19thcenturyTimelines17thcentury18thcenturyl9thcenturyState leaders17thcenturyl8thcenturyl9thcenturyDecades1700s1710s1720s1730s1740s1750s1760s1770s1780s1790sCategories:Births Deaths Establishments DisestablishmentsvtePolitical boundaries at the beginning of year
1700Storming of the Bastille, 14 July 1789, an iconic event of the French Revolution.Development of the Watt steam engine in the late 18th century was an important element in the Industrial Revolution in Europe.The American Revolutionary War took place in the late 18th century. The 18th century lasted from 1 January 1701 (represented by the Roman numerals MDCCI) to 31 December 1800 (MDCCC). During the 18th century, elements of Enlightenment thinking culminated in the Atlantic Revolutions. Revolutions began to challenge the legitimacy of
monarchical and aristocratic power structures. The Industrial Revolution began mid-century, leading to radical changes in human society and the environment. The European colonization of the Americas and other parts of the world intensified and associated mass migrations of people grew in size as part of the Age of Sail. During the century, slave trading expanded across the shores of the Atlantic Ocean, while declining in Russia[1] and China.[2]Western historians have occasionally defined the 18th century otherwise for the purposes of their work. For
example, the "short" 18th century may be defined as 17151789, denoting the period of time between the death of Louis XIV of France and the start of the French Revolution, with an emphasis on directly interconnected events.[3][4] To historians who expand the century to include larger historical movements, the "long" 18th century[5] may run from the Glorious Revolution of 1688 to the Battle of Waterloo in 1815[6] or even later.[7] France was the sole world superpower from 1659, after it defeated Spain, until 1815, when it was defeated by Britain and its
coalitions following the Napoleonic Wars.In Europe, philosophers ushered in the Age of Enlightenment. This period coincided with the French Revolution of 1789, and was later compromised by the excesses of the Reign of Terror. At first, many monarchies of Europe embraced Enlightenment ideals, but in the wake of the French Revolution they feared loss of power and formed broad coalitions to oppose the French Republic in the French Revolutionary Wars. Various conflicts throughout the century, including the War of the Spanish Succession and the Seven
Years' War, saw Great Britain triumph over its rivals to become the preeminent power in Europe. However, Britain's attempts to exert its authority over the Thirteen Colonies became a catalyst for the American Revolution. The 18th century also marked the end of the PolishLithuanian Commonwealth as an independent state. Its semi-democratic government system was not robust enough to prevent partition by the neighboring states of Austria, Prussia, and Russia.In West Asia, Nader Shah led Persia in successful military campaigns. The Ottoman Empire
experienced a period of peace, taking no part in European wars from 1740 to 1768. As a result, the empire was not exposed to Europe's military improvements during the Seven Years' War. The Ottoman military consequently lagged behind and suffered several defeats against Russia in the second half of the century.In South Asia, the death of Mughal emperor Aurangzeb was followed by the expansion of the Maratha Confederacy and an increasing level of European influence and control in the region. In 1739, Persian emperor Nader Shah invaded and
plundered Delhi, the capital of the Mughal Empire. Later, his general Ahmad Shah Durrani scored another victory against the Marathas, the then dominant power in India, in the Third Battle of Panipat in 1761.[8] By the middle of the century, the British East India Company began to conquer eastern India,[9][8] and by the end of the century, the Anglo-Mysore Wars against Tipu Sultan and his father Hyder Ali, led to Company rule over the south.[10][11]In East Asia, the century was marked by theHigh Qing era, a period characterized by significant cultural
and territorial expansion. This period also experienced relative peace and prosperity, allowing for societal growth, increasing literacy rates, flourishing trade, and consolidating imperial power across the vast Qing dynasty's territories. Conversely, the continual seclusion policy of the Tokugawa shogunate also brought a peaceful era called Pax Tokugawa and experienced a flourishment of the arts as well as scientific knowledge and advancements, which were introduced to Japan through the Dutch port of Nagasaki. In Southeast Asia, the KonbaungAyutthaya
Wars and the Ty Sn Wars broke out while the Dutch East India Company established increasing levels of control over the Mataram Sultanate.In Africa, the Ethiopian Empire underwent the Zemene Mesafint, a period when the country was ruled by a class of regional noblemen and the emperor was merely a figurehead. The Atlantic slave trade also saw the continued involvement of states such as the Oyo Empire. In Oceania, the European colonization of Australia and New Zealand began during the late half of the century. In the Americas, the United States
declared its independence from Great Britain. In 1776, Thomas Jefferson wrote the Declaration of Independence. In 1789, George Washington was inaugurated as the first president. Benjamin Franklin traveled to Europe where he was hailed as an inventor. Examples of his inventions include the lightning rod and bifocal glasses. Tpac Amaru II led an uprising that sought to end Spanish colonial rule in Peru.For a chronological guide, see Timeline of the 18th century.See also: Georgian eraMain articles: 1700s, 1710s, 1720s, 1730s, and 1740sEurope at the
beginning of the War of the Spanish Succession, 1700The Battle of Poltava in 1709 turned the Russian Empire into a European power.John Churchill, 1st Duke of Marlborough17001721: Great Northern War between the Russian and Swedish Empires.1701: Kingdom of Prussia declared under King Frederick I.1701: The Battle of Feyiase marks the rise of the Ashanti Empire.17011714: The War of the Spanish Succession is fought, involving most of continental Europe.[12]17021715: Camisard rebellion in France.1703: Saint Petersburg is founded by Peter the
Great; it is the Russian capital until 1918.17031711: The Rkczi uprising against the Habsburg monarchy.1704: End of Japan's Genroku period.1704: First Javanese War of Succession.[13]17061713: The War of the Spanish Succession: French troops defeated at the Battle of Ramillies and the Siege of Turin.1707: Death of Mughal Emperor Aurangzeb leads to the fragmentation of the Mughal Empire.1707: The Act of Union is passed, merging the Scottish and English Parliaments, thus establishing the Kingdom of Great Britain.[14]1708: The Company of
Merchants of London Trading into the East Indies and English Company Trading to the East Indies merge to form the United Company of Merchants of England Trading to the East Indies.17081709: Famine kills one-third of East Prussia's population.1709: Foundation of the Hotak Empire.1709: The Great Frost of 1709 marks the coldest winter in 500 years, contributing to the defeat of Sweden at Poltava.1710: The world's first copyright legislation, Britain's Statute of Anne, takes effect.17101711: Ottoman Empire fights Russia in the Russo-Turkish War and
regains Azov.1711: Bukhara Khanate dissolves as local begs seize power.17111715: Tuscarora War between British, Dutch, and German settlers and the Tuscarora people of North Carolina.1713: The Kangxi Emperor acknowledges the full recovery of the Chinese economy since its apex during the Ming.1714: In Amsterdam, Daniel Gabriel Fahrenheit invents the mercury-in-glass thermometer, which remains the most reliable and accurate thermometer until the electronic era.1715: The first Jacobite rising breaks out; the British halt the Jacobite advance at the
Battle of Sheriffmuir; Battle of Preston.1716: Establishment of the Sikh Confederacy along the present-day India-Pakistan border.17161718: Austro-Venetian-Turkish War.1718: The city of New Orleans is founded by the French in North America.17181720: War of the Quadruple Alliance with Spain versus France, Britain, Austria, and the Netherlands.17181730: Tulip period of the Ottoman Empire.1719: Second Javanese War of Succession.[15]1720: The South Sea Bubble.17201721: The Great Plague of Marseille.1720: Qing forces oust Dzungar invaders from
Tibet.1721: The Treaty of Nystad is signed, ending the Great Northern War.1721: Sack of Shamakhi, massacre of its Shia population by Sunni Lezgins.1722: Siege of Isfahan results in the handover of Iran to the Hotaki Afghans.17221723: Russo-Persian War.17221725: Controversy over William Wood's halfpence leads to the Drapier's Letters and begins the Irish economic independence from England movement.Mughal emperor Muhammad Shah with the Persian invader Nader Shah.1723: Slavery is abolished in Russia; Peter the Great converts household
slaves into house serfs.[16]17231730: The "Great Disaster", an invasion of Kazakh territories by the Dzungars.17231732: The Qing and the Dzungars fight a series of wars across Qinghai, Dzungaria, and Outer Mongolia, with inconclusive results.1724: Daniel Gabriel Fahrenheit proposes the Fahrenheit temperature scale.1725: Austro-Spanish alliance revived. Russia joins in 1726.17271729: Anglo-Spanish War ends inconclusively.1730: Mahmud I takes over Ottoman Empire after the Patrona Halil revolt, ending the Tulip period.17301760: The First Great
Awakening takes place in Great Britain and North America.17321734: Crimean Tatar raids into Russia.[17]17331738: War of the Polish Succession.Qianlong Emperor17351739: Austro-Russo-Turkish War.17351799: The Qianlong Emperor of China oversees a huge expansion in territory.17381756: Famine across the Sahel; half the population of Timbuktu dies.[18]17371738: Hotak Empire ends after the siege of Kandahar by Nader Shah.1739: Great Britain and Spain fight the War of Jenkins' Ear in the Caribbean.1739: Nader Shah defeats a pan-Indian army of
300,000 at the Battle of Karnal. Taxation is stopped in Iran for three years.17391740: Nader Shah's Sindh expedition.1740: George Whitefield brings the First Great Awakening to New England17401741: Famine in Ireland kills 20 percent of the population.17411743: Iran invades Uzbekistan, Khwarazm, Dagestan, and Oman.17411751: Maratha invasions of Bengal.17401748: War of the Austrian Succession.1742: Marvel's Mill, the first water-powered cotton mill, begins operation in England.[19]1742: Anders Celsius proposes an inverted form of the centigrade
temperature, which is later renamed Celsius in his honor.1742: Premiere of George Frideric Handel's Messiah.17431746: Another Ottoman-Persian War involves 375,000 men but ultimately ends in a stalemate.The extinction of the Scottish clan system came with the defeat of the clansmen at the Battle of Culloden in 1746.[20]1744: The First Saudi State is founded by Mohammed Ibn Saud.[21]1744: Battle of Toulon is fought off the coast of France.17441748: The First Carnatic War is fought between the British, the French, the Marathas, and Mysore in
India.1745: Second Jacobite rising is begun by Charles Edward Stuart in Scotland.1747: The Durrani Empire is founded by Ahmad Shah Durrani.1748: The Treaty of Aix-La-Chapelle ends the War of the Austrian Succession and First Carnatic War.17481754: The Second Carnatic War is fought between the British, the French, the Marathas, and Mysore in India.1750: Peak of the Little Ice Age.Main articles: 1750s, 1760s, 1770s, 1780s, 1790s, and 1800s1752: The British Empire adopts the Gregorian Calendar, skipping 11 days from 3 September to 13
September. On the calendar, 2 September is followed directly by 14 September.1754: The Treaty of Pondicherry ends the Second Carnatic War and recognizes Muhammed Ali Khan Wallajah as Nawab of the Carnatic.1754: King's College is founded by a royal charter of George II of Great Britain.[22]17541763: The French and Indian War, the North American chapter of the Seven Years' War, is fought in colonial North America, mostly by the French and their allies against the English and their allies.1755: The great Lishon earthquake destroys most of
Portugal's capital and kills up to 100,000.1755: The Dzungar genocide depopulates much of northern Xinjiang, allowing for Han, Uyghur, Khalkha Mongol, and Manchu colonization.17551763: The Great Upheaval forces transfer of the French Acadian population from Nova Scotia and New Brunswick.17561763: The Seven Years' War is fought among European powers in various theaters around the world.17561763: The Third Carnatic War is fought between the British, the French, and Mysore in India.1757: British conquest of Bengal.Catherine the Great,
Empress of Russia.1760: George III becomes King of Britain.1761: Maratha Empire defeated at Battle of Panipat.17621796: Reign of Catherine the Great of Russia.1763: The Treaty of Paris ends the Seven Years' War and Third Carnatic War.1764: Dahomey and the Oyo Empire defeat the Ashanti army at the Battle of Atakpam.1764: The Mughals are defeated at the Battle of Buxar.1765: The Stamp Act is introduced into the American colonies by the British Parliament.17651767: The Burmese invade Thailand and utterly destroy Attuthaya.17651769: Burma
under Hsinbyushin repels four invasions from Qing China, securing hegemony over the Shan states.1766: Christian VII becomes king of Denmark. He was king of Denmark to 1808.17661799: Anglo-Mysore Wars.1767: Taksin expels Burmese invaders and reunites Thailand under an authoritarian regime.17681772: War of the Bar Confederation.17681774: Russo-Turkish War.1769: Spanish missionaries establish the first of 21 missions in California.17691770: James Cook explores and maps New Zealand and Australia.17691773: The Bengal famine of 1770 kills
one-third of the Bengal population.1769: The French East India Company dissolves, only to be revived in 1785.1769: French expeditions capture clove plants in Ambon, ending the Dutch East India Company's (VOC) monopoly of the plant.[23]17701771: Famine in Czech lands kills hundreds of thousands.1771: The Plague Riot in Moscow.1771: The Kalmyk Khanate dissolves as the territory becomes colonized by Russians. More than a hundred thousand Kalmyks migrate back to Qing Dzungaria.1772: Gustav III of Sweden stages a coup d'tat, becoming almost an
absolute monarch.Encyclopdie, ou dictionnaire raisonn des sciences, des arts et des mtiers17721779: Maratha Empire fights Britain and Raghunathrao's forces during the First Anglo-Maratha War.17721795: The Partitions of Poland end the PolishLithuanian Commonwealth and erase Poland from the map for 123 years.17731775: Pugachev's Rebellion, the largest peasant revolt in Russian history.1773: East India Company starts operations in Bengal to smuggle opium into China.1775: Russia imposes a reduction in autonomy on the Zaporizhian Cossacks of
Ukraine.17751782: First Anglo-Maratha War.17751783: American Revolutionary War.1776: Several kongsi republics are founded by Chinese settlers in the island of Borneo. They are some of the first democracies in Asia.17761777: A Spanish-Portuguese War occurs over land in the South American frontiers.1776: Illuminati founded by Adam Weishaupt.1776: The United States Declaration of Independence is adopted by the Second Continental Congress in Philadelphia.1776: Adam Smith publishes The Wealth of Nations.1778: James Cook becomes the first
European to land on the Hawaiian Islands.1778: Franco-American alliance signed.1778: Spain acquires its first permanent holding in Africa from the Portuguese, which is administered by the newly-established La Plata Viceroyalty.1778: Vietnam is reunified for the first time in 200 years by the Tay Son brothers. The Ty Sn dynasty has been established, terminating the L dynasty.17791879: Xhosa Wars between British and Boer settlers and the Xhosas in the South African Republic.17791783: Britain loses several islands and colonial outposts all over the world
to the combined Franco-Spanish navy.1779: Iran enters yet another period of conflict and civil war after the prosperous reign of Karim Khan Zand.1780: Outbreak of the indigenous rebellion against Spanish colonization led by Tpac Amaru II in Peru.1781: The city of Los Angeles is founded by Spanish settlers.George Washington17811785: Serfdom is abolished in the Austrian monarchy (first step; second step in 1848).1782: The Thonburi Kingdom of Thailand is dissolved after a palace coup.1783: The Treaty of Paris formally ends the American Revolutionary
War.1783: Russian annexation of Crimea.17851791: Imam Sheikh Mansur, a Chechen warrior and Muslim mystic, leads a coalition of Muslim Caucasian tribes from throughout the Caucasus in a holy war against Russian settlers and military bases in the Caucasus, as well as against local traditionalists, who followed the traditional customs and common law (Adat) rather than the theocratic Sharia.[24]17851795: The Northwest Indian War is fought between the United States and Native Americans.17851787: The MarathaMysore Wars concludes with an
exchange of territories in the Deccan.17861787: Wolfgang Amadeus Mozart premieres The Marriage of Figaro and Don Giovanni.1787: The Tuareg occupy Timbuktu until the 19th century.17871792: Russo-Turkish War.1788: First Fleet arrives in Australial7881790: Russo-Swedish War (17881790).1788: Dutch Geert Adriaans Boomgaard (17881899) would become the first generally accepted validated case of a supercentenarian on record.[25][26]Declaration of the Rights of Man and of the Citizen17881789: A Qing attempt to reinstall an exiled Vietnamese
king in northern Vietnam ends in disaster.1789: George Washington is elected the first President of the United States; he serves until 1797.1789: Quang Trung defeats the Qing army.17891799: French Revolution.1789: The Lige Revolution.1789: The Brabant Revolution.1789: The Inconfidncia Mineira, an unsuccessful separatist movement in central Brazil led by Tiradentes1791: Suppression of the Lige Revolution by Austrian forces and re-establishment of the Prince-Bishopric of Lige.17911795: George Vancouver explores the world during the Vancouver
Expedition.17911804: The Haitian Revolution.1791: Mozart premieres The Magic Flute.17921802: The French Revolutionary Wars lead into the Napoleonic Wars, which last from 18031815.1792: The New York Stock & Exchange Board is founded.1792: PolishRussian War of 1792.1792: Margaret Ann Neve (17921903) would become the first recorded female supercentenarian to reach the age of 110.[27][28]1793: Upper Canada bans slavery.1793: The largest yellow fever epidemic in American history kills as many as 5,000 people in Philadelphia, roughly 10%
of the population.[29]17931796: Revolt in the Vende against the French Republic at the time of the Revolution.17941816: The Hawkesbury and Nepean Wars, which were a series of incidents between settlers and New South Wales Corps and the Aboriginal Australian clans of the Hawkesbury river in Sydney, Australia.1795: The Marseillaise is officially adopted as the French national anthem.Napoleon at the Bridge of the Arcole1795: The Battle of Nuuanu in the final days of King Kamehameha I's wars to unify the Hawaiian Islands.17951796: Iran invades and
devastates Georgia, prompting Russia to intervene and march on Tehran.1796: Edward Jenner administers the first smallpox vaccination; smallpox killed an estimated 400,000 Europeans each year during the 18th century, including five reigning monarchs.[30]1796: War of the First Coalition: The Battle of Montenotte marks Napoleon Bonaparte's first victory as an army commander.1796: The British eject the Dutch from Ceylon and South Africa.17961804: The White Lotus Rebellion against the Manchu dynasty in China.1797: John Adams is elected the second
President of the United States; he serves until 1801.1798: The Irish Rebellion fails to overthrow British rule in Ireland.17981800: The Quasi-War is fought between the United States and France.1799: Dutch East India Company is dissolved.1799: Austro-Russian forces under Alexander Suvorov liberates much of Italy and Switzerland from French occupation.1799: Coup of 18 Brumaire - Napoleon's coup d'etat brings the end of the French Revolution.1799: Death of the Qianlong Emperor after 60 years of rule over China. His favorite official, Heshen, is ordered
to commit suicide.1800: On 1 January, the bankrupt VOC is formally dissolved and the nationalized Dutch East Indies are established.[31]Main articles: Timeline of historic inventions 18th century, and Timeline of scientific discoveries 18th centuryThe spinning jenny1709: The first piano was built by Bartolomeo Cristoforil711: Tuning fork was invented by John Shore1712: Steam engine invented by Thomas Newcomen1714: Mercury thermometer by Daniel Gabriel Fahrenheit1717: Diving bell was successfully tested by Edmond Halley, sustainable to a depth of
55ftc. 1730: Octant navigational tool was developed by John Hadley in England, and Thomas Godfrey in Americal733: Flying shuttle invented by John Kay1736: Europeans encountered rubber the discovery was made by Charles Marie de La Condamine while on expedition in South America. It was named in 1770 by Joseph Priestleyc. 1740: Modern steel was developed by Benjamin Huntsman1741: Vitus Bering discovers Alaskal745: Leyden jar invented by Ewald Georg von Kleist was the first electrical capacitor1751: Jacques de Vaucanson perfects the first
precision lathe1752: Lightning rod invented by Benjamin Franklin1753: The first clock to be built in the New World (North America) was invented by Benjamin Banneker.1755: The tallest wooden Bodhisattva statue in the world is erected at Puning Temple, Chengde, China.1764: Spinning jenny created by James Hargreaves brought on the Industrial Revolution1765: James Watt enhances Newcomen's steam engine, allowing new steel technologies1761: The problem of longitude was finally resolved by the fourth chronometer of John Harrison1763: Thomas
Bayes publishes first version of Bayes' theorem, paving the way for Bayesian probability17681779: James Cook mapped the boundaries of the Pacific Ocean and discovered many Pacific Islands1774: Joseph Priestley discovers "dephlogisticated air", oxygenThe Chinese Putuo Zongcheng Temple of Chengde, completed in 1771, during the reign of the Qianlong Emperor.1775: Joseph Priestley's first synthesis of "phlogisticated nitrous air", nitrous oxide, "laughing gas"1776: First improved steam engines installed by James Watt1776: Steamboat invented by Claude
de Jouffroy1777: Circular saw invented by Samuel Miller1779: Photosynthesis was first discovered by Jan Ingenhousz1781: William Herschel announces discovery of Uranus1784: Bifocals invented by Benjamin Franklin1784: Argand lamp invented by Aim Argand[32]1785: Power loom invented by Edmund Cartwright1785: Automatic flour mill invented by Oliver Evans1786: Threshing machine invented by Andrew Meikle1787: Jacques Charles discovers Charles's law1789: Antoine Lavoisier discovers the law of conservation of mass, the basis for chemistry, and
begins modern chemistry1798: Edward Jenner publishes a treatise about smallpox vaccination1798: The Lithographic printing process invented by Alois Senefelder[33]1799: Rosetta Stone discovered by Napoleon's troopsMain articles: 18th century in literature and 18th century in philosophy1703: The Love Suicides at Sonezaki by Chikamatsu first performed17041717: One Thousand and One Nights translated into French by Antoine Galland. The work becomes immensely popular throughout Europe.1704: A Tale of a Tub by Jonathan Swift first
published1712: The Rape of the Lock by Alexander Pope (publication of first version)1719: Robinson Crusoe by Daniel Defoe1725: The New Science by Giambattista Vicol726: Gulliver's Travels by Jonathan Swift1728: The Dunciad by Alexander Pope (publication of first version)1744: A Little Pretty Pocket-Book becomes one of the first books marketed for children1748: Chushingura (The Treasury of Loyal Retainers), popular Japanese puppet play, composed1748: Clarissa; or, The History of a Young Lady by Samuel Richardson1749: The History of Tom Jones, a
Foundling by Henry Fielding1751: Elegy Written in a Country Churchyard by Thomas Gray published17511785: The French Encyclopdie1755: A Dictionary of the English Language by Samuel Johnson1758: Arithmetika Horvatzka by Mihalj ilobod Bolil759: Candide by Voltaire1759: The Theory of Moral Sentiments by Adam Smith17591767: Tristram Shandy by Laurence Sterne1762: Emile: or, On Education by Jean-Jacques Rousseaul762: The Social Contract, Or Principles of Political Right by Jean-Jacques Rousseaul774: The Sorrows of Young Werther by
Goethe first published1776: Ugetsu Monogatari (Tales of Moonlight and Rain) by Ueda Akinaril776: The Wealth of Nations, foundation of the modern theory of economy, was published by Adam Smith17761789: The History of the Decline and Fall of the Roman Empire was published by Edward Gibbon1779: Amazing Grace published by John Newton17791782: Lives of the Most Eminent English Poets by Samuel Johnson1781: Critique of Pure Reason by Immanuel Kant (publication of first edition)1781: The Robbers by Friedrich Schiller first published1782: Les
Liaisons dangereuses by Pierre Choderlos de Laclos1786: Poems, Chiefly in the Scottish Dialect by Robert Burns17871788: The Federalist Papers by Alexander Hamilton, James Madison, and John Jay1788: Critique of Practical Reason by Immanuel Kant1789: Songs of Innocence by William Blake1789: The Interesting Narrative of the Life of Olaudah Equiano by Olaudah Equiano1790: Journey from St. Petersburg to Moscow by Alexander Radishchev1790: Reflections on the Revolution in France by Edmund Burke1791: Rights of Man by Thomas Painel1792: A
Vindication of the Rights of Woman by Mary Wollstonecraft1794: Songs of Experience by William Blake1798: Lyrical Ballads by William Wordsworth and Samuel Taylor Coleridge1798: An Essay on the Principle of Population published by Thomas Malthus(mid18th century): The Dream of the Red Chamber (authorship attributed to Cao Xueqin), one of the most famous Chinese novels1711: Rinaldo, Handel's first opera for the London stage, premiered1721: Brandenburg Concertos by J.S. Bach1723: The Four Seasons, violin concertos by Antonio Vivaldi,
composed1724: St John Passion by J.S. Bach1727: St Matthew Passion composed by J.S. Bach1727: Zadok the Priest is composed by Handel for the coronation of George II of Great Britain. It has been performed at every subsequent British coronation.1733: Hippolyte et Aricie, first opera by Jean-Philippe Rameaul741: Goldberg Variations for harpsichord published by Bach1742: Messiah, oratorio by Handel premiered in Dublin1749: Mass in B minor by J.S. Bach assembled in current form1751: The Art of Fugue by J.S. Bach1762: Orfeo ed Euridice, first
"reform opera" by Gluck, performed in Viennal786: The Marriage of Figaro, opera by Mozart1787: Don Giovanni, opera by Mozart1788: Jupiter Symphony (Symphony No. 41) composed by Mozart1791: The Magic Flute, opera by Mozart17911795: London symphonies by Haydn1798: The Pathtique, piano sonata by Beethoven1798: The Creation, oratorio by Haydn first performed” Volkov, Sergey. Concise History of Imperial Russia.”™ Rowe, William T. China's Last Empire.”~ Anderson, M. S. (1979). Historians and Eighteenth-Century Europe, 17151789. Oxford
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