
 

Aluminium 

Aluminium or aluminum is a silvery white and ductile member of the boron group of 

chemical elements. It has the symbol Al; its atomic number is 13. It is not soluble in 

water under normal circumstances. Aluminium is the most abundant metal in the Earth's 

crust, and the third most abundant element therein, after oxygen and silicon. It makes up 

about 8% by weight of the Earth’s solid surface. Aluminium is too reactive chemically to 

occur in nature as a free metal. Instead, it is found combined 

in over 270 different minerals.
[4]

 The chief source of 

aluminium is bauxite ore.  

Aluminium is remarkable for its ability to resist corrosion 

due to the phenomenon of passivation and for the metal's low 

density. Structural components made from aluminium and its 

alloys are vital to the aerospace industry and very important 

in other areas of transportation and building. Its reactive 

nature makes it useful as a catalyst or additive in chemical 

mixtures, including being used in ammonium nitrate explosives to enhance blast power. 

 

Aluminium alloys 

Aluminium alloys are mixtures of aluminium with other metals (called an alloy), often 

with copper, zinc, manganese, silicon, or magnesium. They are much lighter and more 

corrosion resistant than plain carbon steel, but not as corrosion 

resistant as pure aluminium. Bare aluminium alloy surfaces 

will keep their apparent shine in a dry environment due to the 

formation of a clear, protective oxide layer. Galvanic corrosion 

can be rapid when aluminium alloy is placed in electrical 

contact with stainless steel, or other metals with a more 

negative corrosion potential than the aluminium alloy, in a wet 

environment. Aluminium alloy and stainless steel parts should 

only be used together in water-containing systems or outdoor 

installations if provision is made for either electrical or electrolytic isolation between the 

two metals. 

Aluminium alloy compositions are registered with The Aluminum Association. Many 

organizations publish more specific standards for the manufacture of aluminium alloy, 

including the Society of Automotive Engineers standards organization, specifically its 

aerospace standards subgroups,
[1]

 and ASTM International. 

 



Antimony  

Antimony (pronounced /�ænt�m�n�/ AN-ti-mo-

nee)
[2]

 is a chemical element with the symbol Sb 

(Latin: stibium, meaning "mark") and atomic number 

51. A metalloid, antimony has four allotropic forms. 

The stable form of antimony is a blue-white 

metalloid. Yellow and black antimony are unstable 

non-metals. Antimony is used in electronics and 

flame-proofing, in paints, rubber, ceramics, enamels, 

drugs to treat Leishmania infection and a wide variety 

of alloys. 

 

Bismuth   

Bismuth (pronounced /�b�zməθ/, BIZ-məth) is a chemical element that has the symbol 

Bi and atomic number 83. This trivalent poor metal chemically resembles arsenic and 

antimony. Bismuth is heavy and brittle; it has a silvery white color with a pink tinge 

owing to the surface oxide. Bismuth is the most 

naturally diamagnetic of all metals, and only mercury 

has a lower thermal conductivity. It is generally 

considered to be the last naturally occurring stable, non-

radioactive element on the periodic table, although it is 

actually slightly radioactive, with an extremely long 

half-life. 

Bismuth compounds are used in cosmetics, medicines, 

and in medical procedures. As the toxicity of lead has 

become more apparent in recent years, alloy uses for 

bismuth metal as a replacement for lead have become an increasing part of bismuth's 

commercial importance. 

 

Brass 

Brass is any alloy of copper and zinc; the proportions of zinc and copper can be varied to 

create a range of brasses with varying properties.
[1]

 In comparison, bronze is principally 

an alloy of copper and tin.
[2]

 Despite this distinction, some types of 

brasses are called bronzes. Brass is a substitutional alloy. It is used 

for decoration for its bright gold-like appearance; for applications 

where low friction is required such as locks, gears, bearings, 

doorknobs, ammunition, and valves; for plumbing and electrical 



applications; and extensively in musical instruments such as horns and bells for its 

acoustic properties. It is also used in zippers. 

Brass has a muted yellow color, somewhat similar to gold. It is relatively resistant to 

tarnishing, and is often used as decoration and for coins. In antiquity, polished brass was 

often used as a mirror. 

Brass has likely been known to humans since prehistoric times, even before zinc itself 

was discovered. It was produced by melting copper together with calamine, a zinc ore. In 

the German village of Breinigerberg, an ancient Roman settlement was discovered where 

a calamine ore mine existed. During the melting process, the zinc is extracted from the 

calamine and mixed with the copper. Pure zinc, on the other hand, has too low a boiling 

point to have been produced by ancient metalworking techniques. The many references to 

"brass" appearing throughout the King James Bible are thought to signify another bronze 

alloy, or copper, rather than the strict modern definition of brass.
  

 

Cadmium  

Cadmium (pronounced /�kædmiəm/, KAD-mee-əm) is a chemical element with the 

symbol Cd and atomic number 48. The soft, bluish-white transition metal is chemically 

similar to the two other metals in group 12, zinc and mercury. Similar to zinc it prefers 

oxidation state +2 in most of its compounds and similar to mercury it shows a low 

melting point for a transition metal. Cadmium is a relatively abundant element. Cadmium 

was discovered in 1817 by Friedrich Strohmeyer as an 

impurity in zinc carbonate. 

Cadmium occurs as a minor component in most zinc ores and 

therefore is a by-product of zinc production. Cadmium was 

for a long  time used as pigment and for corrosion resistant 

plating on steel. Cadmium compounds were used to stabilize 

plastic. With the exception of its use in nickel-cadmium 

batteries, the use of cadmium is generally decreasing in all 

other applications. This decrease is due to the high toxicity 

and carcinogenicity of cadmium and the associated health 

and environmental concerns. Although cadmium is toxic, one enzyme, a carbonic 

anhydrase with a cadmium as reactive centre has been discovered. 

 

 

 

 



Cobalt 

Cobalt (pronounced /�ko�b�lt/ KOH-bolt)
[2]

 is a hard, lustrous, gray metal, a chemical 

element with symbol Co and atomic number 27. Although cobalt-based colors and 

pigments have been used since ancient times for making jewelry and paints, and miners 

have long used the name kobold ore for some minerals, the free metallic cobalt was not 

prepared and discovered until 1735 by Georg Brandt. 

Cobalt occurs in various metallic-lustered ores, for 

example cobaltite (CoAsS), but is mainly produced as a 

by-product of copper and nickel mining. The copper 

belt in the Democratic Republic of the Congo and 

Zambia yields most of the cobalt mined worldwide. 

Cobalt is used in the preparation of magnetic, wear-

resistant, and high-strength alloys. Cobalt blue 

(cobalt(II) aluminate, CoAl2O4) gives a distinctive deep 

blue color to glass, ceramics, inks, paints, and 

varnishes. Cobalt-60 is a commercially important radioisotope, used as a tracer and in the 

production of gamma rays for industrial use. 

Cobalt is an essential trace element for   all multicellular organisms as the active center of 

coenzymes called cobalamins. These include vitamin B-12 which is essential for 

mammals. Cobalt is also an active nutrient for bacteria, algae, and fungi, and may be a 

necessary nutrient for all life. 

 

Copper 

Copper (pronounced /�k�pər/, KOP-ər) is a chemical element with the symbol Cu 

(Latin: cuprum) and atomic number 29. It is a ductile metal with very high thermal and 

electrical conductivity. Pure copper is rather soft and malleable and a freshly-exposed 

surface has a pinkish or peachy color. It is used as a thermal 

conductor, an electrical conductor, a building material, and a 

constituent of various metal alloys. 

Copper disc made by continuous casting, etched 

Copper metal and alloys have been used for thousands of years. In 

the Roman era, copper was principally mined on Cyprus, hence 

the origin of the name of the metal as Cyprium, "metal of 

Cyprus", later shortened to Cuprum. There may be insufficient reserves to sustain current 

high rates of copper consumption.
[1]

 Some countries, such as Chile and the United States, 

still have sizable reserves of the metal which are extracted through large open pit mines. 



Copper compounds are known in several oxidation states, usually 2+, where they often 

impart blue or green colors to natural minerals such as turquoise and have been used 

historically widely as pigments. Copper as both metal and pigmented salt, has a 

significant presence in decorative art. Copper 2+ ions are soluble in water, where they 

function at low concentration as bacteriostatic substances and fungicides. For this reason, 

copper metal can be used as an anti-germ surface that can add to the anti-bacterial and 

antimicrobial features of buildings such as hospitals.
[2]

 In sufficient amounts, copper salts 

can be poisonous to higher organisms as well. However, despite universal toxicity at high 

concentrations, the 2+ copper ion at lower concentrations is an essential trace nutrient to 

all higher plant and animal life. In animals, including humans, it is found widely in 

tissues, with concentration in liver, muscle, and bone. It functions as a co-factor in 

various enzymes and in copper-based pigments. 

 

Gold  

Gold (pronounced /��o�ld/) is a chemical element with the symbol Au (Latin: aurum) 

and an atomic number of 79. It has been a highly sought-after precious metal for coinage, 

jewelry, and other arts since the beginning of recorded 

history. The metal occurs as nuggets or grains in rocks, in 

veins and in alluvial deposits. Gold is dense, soft, shiny and 

the most malleable and ductile pure metal known. Pure 

gold has a bright yellow color and luster traditionally 

considered attractive, which it maintains without oxidizing 

in air or water. It is one of the coinage metals and formed 

the basis for the gold standard used before the collapse of 

the Bretton Woods system in 1971. 

At the end of 2006, it was estimated that all the gold ever mined totaled 158,000 

tonnes.
[1]

 This can be represented by a cube with an edge length of just 20.2 meters. 

Modern industrial uses include dentistry and electronics, where gold has traditionally 

found use because of its good resistance to oxidative corrosion and excellent quality as a 

conductor of electricity. 

Chemically, gold is a transition metal and can form trivalent and univalent cations upon 

solvation. Compared with other metals, pure gold is more chemically unreactive, but it is 

attacked by aqua regia (a mixture of acids), forming chloroauric acid, and by alkaline 

solutions of cyanide but not by single acids such as hydrochloric, nitric or sulfuric acids. 

Gold dissolves in mercury, forming amalgam alloys, but does not react with it. Since gold 

is insoluble in nitric acid which will dissolve silver and base metals, this is exploited as 

the basis of the gold refining technique known as "inquartation and parting". Nitric acid 

has long been used to confirm the presence of gold in items, and this is the origin of the 

colloquial term "acid test", referring to a gold standard test for genuine value. 

 



Iron 

Iron (pronounced /�а�.ərn/) is a metallic chemical element with the symbol Fe (Latin: 

ferrum) and atomic number 26. Iron is a group 8 and period 4 element and is therefore 

classified as a transition metal. Iron and iron alloys (steels) are by far the most common 

metals and the most common ferromagnetic materials in 

everyday use. Fresh iron surfaces are lustrous and silvery-grey in 

color, but oxidize in air to form a red or brown coating of ferric 

oxide or rust. Pure single crystals of iron are soft (softer than 

aluminium), and the addition of minute amounts of impurities, 

such as carbon, significantly strengthens them. Alloying iron 

with appropriate small amounts (up to a few per cent) of other 

metals and carbon produces steel, which can be 1,000 times 

harder than pure iron. 

Iron-56 is the heaviest stable isotope produced by the alpha process in stellar 

nucleosynthesis; heavier elements than iron and nickel require a supernova for their 

formation. Iron is the most abundant element in the core of red giants, and is the most 

abundant metal in iron meteorites and in the dense metal cores of planets such as Earth. 

 

Lead 

Lead (pronounced /�l�d/, led) is a main-group element with symbol Pb (Latin: 

plumbum) and atomic number 82. Lead is a soft, malleable poor metal, also considered to 

be one of the heavy metals. Lead has a bluish-white color when freshly cut, but tarnishes 

to a dull grayish color when exposed to air. It has a 

shiny chrome-silver luster when melted into a liquid. 

Lead is used in building construction, lead-acid 

batteries, bullets and shot, weights, and is part of solder, 

pewter, fusible alloys and radiation shields. Lead has 

the highest atomic number of all stable elements, 

although the next element, bismuth, has a half-life so 

long (longer than the estimated age of the universe) it 

can be considered stable. Like mercury, another heavy 

metal, lead is a potent neurotoxin that accumulates in soft tissues and bone over time. 

Lead poisoning was documented in ancient Rome, Greece, and China. 

 

 

 



Magnesium 

Magnesium  (pronounced /mæ��ni�ziəm/, mag-NEE-zee-əm) is a chemical element 

with the symbol Mg, atomic number 12 and common 

oxidation number +2. It is an alkaline earth metal and 

the ninth most abundant element in the universe by 

mass.
[2]

 This preponderance of magnesium is related 

to the fact that it is easily built up in supernova stars 

from a sequential addition of three helium nuclei to 

carbon (which in turn is made from a single reaction 

between three helium nuclei at once). Magnesium 

constitutes about 2% of the Earth's crust by mass, 

which makes it the eighth most abundant element in 

the crust.
[3]

 Magnesium ion's high solubility in water helps ensure that it is the third most 

abundant element dissolved in seawater.
[4]

 

Magnesium is the 11th most abundant element by mass in the human body; its ions are 

essential to all living cells, where they play a major role in manipulating important 

biological polyphosphate compounds like ATP, DNA, and RNA. Hundreds of enzymes 

thus require magnesium ions in order to function. Magnesium is also the metallic ion at 

the center of chlorophyll, and is thus a common additive to fertilizers.
[5]

 Magnesium 

compounds are used medicinally as common laxatives, antacids (i.e., milk of magnesia), 

and in a number of situations where stabilization of abnormal nerve excitation and blood 

vessel spasm is required (i.e., to treat eclampsia). Magnesium ions are sour to the taste, 

and in low concentrations help to impart a natural tartness to fresh mineral waters. 

The free element (metal) is not found naturally on Earth, since it is highly reactive 

(though once produced, is coated in a thin layer of oxide—see passivation—which partly 

masks this reactivity). The free metal burns with a characteristic brilliant white light, 

making it a useful ingredient in flares. The metal is now mainly obtained by electrolysis 

of magnesium salts obtained from brine. Commercially, the chief use for the metal is as 

an alloying agent to make aluminium-magnesium alloys, sometimes called "magnalium" 

or "magnelium". Since magnesium is less dense than aluminium, these alloys are prized 

for their relative lightness and strength. 

 

Manganese  

Manganese (pronounced /�mæŋ�əni�z/, MANG-gən-neez) is a chemical element, 

designated by the symbol Mn. It has the atomic number 25. It is found as a free element 

in nature (often in combination with iron), and in many 

minerals. As a free element, manganese is a metal with 

important industrial metal alloy uses, particularly in stainless 

steels.Manganese phosphating is used as a treatment for rust 

and corrosion prevention on steel. Manganese ions have 



various colors, depending on their oxidation state, and are used industrially as pigments. 

The permanganates of sodium, potassium and barium are powerful oxidizers. Manganese 

dioxide is used as the cathode (electron acceptor) material in standard and alkaline 

disposable dry cells and batteries. 

Manganese(II) ions function as cofactors for a number of enzymes in higher organisms, 

where they are essential in detoxification of superoxide free radicals. The element is a 

required trace mineral for all known living organisms. In larger amounts, and apparently 

with far greater activity by inhalation, manganese can cause a poisoning syndrome in 

mammals, with neurological damage which is sometimes irreversible. 

 

Molybdenum  

Molybdenum (pronounced /mə�l�bd�nəm/ mə-LIB-də-nəm, from the Ancient Greek 

Μόλυβδος molybdos, meaning lead),
[3]

 is a Group 6 chemical element with the symbol 

Mo and atomic number 42. The free element, which is a silvery metal, has the sixth-

highest melting point of any element. It readily forms hard, stable carbides, and for this 

reason it is often used in high-strength steel alloys. Molybdenum does not occur as the 

free metal in nature, but rather in various oxidation states in minerals. Industrially 

molybdenum compounds are used in high pressure and high temperature applications, as 

pigments and catalysts. 

Molybdenum minerals have long been known, but the 

element was "discovered" (in the sense of differentiating it 

as a new entity from minerals salts of other metals) in 1778 

by Carl Wilhelm Scheele. The metal was first isolated in 

1781 by Peter Jacob Hjelm. 

Most of molybdenum compounds have low water 

solubility, but the molybdate ion MoO2−4 is soluble and 

will form if molybdenum-containing minerals are in contact 

with oxygen and water. Recent theories suggest that the 

release of oxygen by early life was important in removing molybdenum from minerals 

into a soluble form in the early oceans, where it was used as a catalyst by single-celled 

organisms. This sequence may have been important in the history of life, because 

molybdenum-containing enzymes then became the most important catalysts used by 

some bacteria to break into atoms the atmospheric molecular nitrogen, allowing 

biological nitrogen fixation. This, in turn allowed biologically driven nitrogen-

fertilization of the oceans, and thus the development of more complex organisms. At least 

50 molybdenum-containing enzymes are known in bacteria and animals, which are 

mostly involved with nitrogen fixation. Molybdenum is a required element for life in 

these higher organisms, though not in all bacteria. 

 



Nickel 

Nickel (pronounced /�n�kəl/) is a chemical element, with the chemical symbol Ni and 

atomic number 28. It is a silvery-white lustrous metal with a slight golden tinge. It is one 

of the four ferromagnetic elements at about room 

temperature, other three being iron, cobalt and gadolinium. 

Its use has been traced as far back as 3500 BC, but it was first 

isolated and classified as a chemical element in 1751 by Axel 

Fredrik Cronstedt, who initially mistook its ore for a copper 

mineral. Its most important ore minerals are laterites, 

including limonite and garnierite, and pentlandite. Major 

production sites include Sudbury region in Canada, New 

Caledonia and Norilsk in Russia. The metal is corrosion-

resistant, finding many uses in alloys, as a plating, in the 

manufacture of coins, magnets and common household utensils, as a catalyst for 

hydrogenation, and in a variety of other applications. Enzymes of certain life-forms 

contain nickel as an active center making the metal essential for them. 

 

Silicon 

Silicon (pronounced /�s�l�kən/ SIL-ə-kən or /�s�l�k�n/ SIL-ə-kon, Latin: silicium) is 

the most common metalloid. It is a chemical element, which has the symbol Si and 

atomic number 14. A tetravalent metalloid, silicon is less reactive than its chemical 

analog carbon. As the eighth most common element in the universe by mass, silicon very 

rarely occurs as the pure  free element in nature, but is 

more widely distributed in dusts, planetoids and 

planets as various forms of silicon dioxide (silica) or 

silicates. On Earth, silicon is the second most 

abundant element (after oxygen) in the crust, making 

up 25.7% of the crust by mass.
[4]

 

Silicon has many industrial uses. It is the principal 

component of most semiconductor devices, most 

importantly integrated circuits or microchips. Silicon is widely used in semiconductors 

because it remains a semiconductor at higher temperatures than the semiconductor 

germanium and because its native oxide is easily grown in a furnace and forms a better 

semiconductor/dielectric interface than any other material. 

 

In the form of silica and silicates, silicon forms useful glasses, cements, and ceramics. It 

is also a constituent of silicones, a class-name for various synthetic plastic substances 

made of silicon, oxygen, carbon and hydrogen, often confused with silicon itself. 



Silicon is an essential element in biology, although only tiny traces of it appear to be 

required by animals.
[5]

 It is much more important to the metabolism of plants, particularly 

many grasses, and silicic acid (a type of silica) forms the basis of the striking array of 

protective shells of the microscopic diatoms. 

 

Silver 

 

Silver is a chemical element with the chemical symbol Ag (Latin: argentum, from the 

Ancient Greek: ἀργήεντος - argēentos, gen. of ἀργήεις - argēeis, "white, shining" ) and 

atomic number 47. A soft, white, lustrous transition metal, it has the highest electrical 

conductivity of any element and the highest thermal conductivity of any metal. The metal 

occurs naturally in its pure, free form (nati  ve silver), as an alloy with gold (electrum) and 

other metals, and in minerals such as argentite and 

chlorargyrite. Most silver is produced as a by-product 

of copper, gold, lead, and zinc refining. 

Silver has long been valued as a precious metal, and it 

is used to make ornaments, jewelry, high-value 

tableware, utensils (hence the term silverware), and 

currency coins. Today, silver metal is used in electrical 

contacts and conductors, in mirrors and in catalysis of 

chemical reactions. Its compounds are used in 

photographic film and dilute solutions of silver nitrate and other silver compounds are 

used as disinfectants. Although the antimicrobial uses of silver have largely been 

supplanted by the use of antibiotics, further research into its clinical potential is in 

progress. 

 

Stainless steel  

In metallurgy, stainless steel, also known as inox steel or inox, is defined as a 

steel alloy with a minimum of 11% chromium content by mass.
[1]

 Stainless 

steel does not stain, corrode, or rust as easily as ordinary steel (it stains less, 

but it is not stain-proof).
[2]

 It is also called corrosion-resistant steel or CRES 

when the alloy type and grade are not detailed, particularly in the aviation 

industry. There are different grades and surface finishes of stainless steel to 

suit the environment to which the material will be subjected in its lifetime. 

Common uses of stainless steel are cutlery and watch cases and bands. 

Stainless steel differs from carbon steel by the amount of chromium present. 

Carbon steel rusts when exposed to air and moisture. This iron oxide film (the 



rust) is active and accelerates corrosion by forming more iron oxide. Stainless steels have 

sufficient amounts of chromium present so that a passive film of chromium oxide forms 

which prevents further surface corrosion and blocks corrosion from spreading into the 

metal's internal structure. 

 

 

Tin 

Tin is a chemical element with the symbol Sn (Latin: Stannum) and atomic number 50. It 

is a main group metal in group 14 of the periodic table. Tin shows chemical similarity to 

both neighboring group 14 elements, germanium and lead, like the two possible oxidation 

states +2 and +4. Tin is the 49th most abundant element  and has, with 10 stable isotopes, 

the largest number of stable isotopes in the periodic table. Tin 

is obtained chiefly from the mineral cassiterite, where it 

occurs as tin dioxide, SnO2. 

This silvery, malleable poor metal is not easily oxidized in 

air, and is used to coat other metals to prevent corrosion. The 

first alloy used in large scale since 3000 BC was bronze, an 

alloy of tin and copper. After 600 BC pure metallic tin was 

produced. Pewter, which is an alloy of 85 % to 90 % tin with 

the remainder commonly consisting of copper, antimony and lead, was used for flatware 

from the Bronze Age until the 20th century. In modern times tin is used in many alloys, 

most notably tin/lead soft solders, typically containing 60% or more of tin. Another large 

application for tin is corrosion-resistant tin plating of steel. Due to its low toxicity, tin-

plated metal is also used for food packaging, giving the name to tin cans, which are made 

mostly out of aluminium or tin-plated steel. 

 

Titanium  

Titanium (pronounced /ta��te�niəm/, tye-TAY-nee-əm) is a chemical element with the 

symbol Ti and atomic number 22. Sometimes called the “space age metal”, it has a low 

density and is a strong, lustrous, corrosion-resistant (including sea water, aqua regia and 

chlorine) transition metal with a silver color. 

Titanium can be alloyed with iron, aluminium, vanadium, molybdenum, among other 

elements, to produce strong lightweight alloys for aerospace (jet engines, missiles, and 

spacecraft), military, industrial process (chemicals and 

petro-chemicals, desalination plants, pulp, and paper), 

automotive, agri-food, medical prostheses, orthopedic 

implants, dental and endodontic instruments and files, 

dental implants, sporting goods, jewellery, mobile 

phones, and other applications.
[2]

 Titanium was 

discovered in England by William Gregor in 1791 and 



named by Martin Heinrich Klaproth for the Titans of Greek mythology. 

The element occurs within a number of mineral deposits, principally rutile and ilmenite, 

which are widely distributed in the Earth's crust and lithosphere, and it is found in almost 

all living things, rocks, water bodies, and soils.
[2]

 The metal is extracted from its principal 

mineral ores via the Kroll process
[3]

 or the Hunter process. Its most common compound, 

titanium dioxide, is used in the manufacture of white pigments.
[4]

 Other compounds 

include titanium tetrachloride (TiCl4) (used in smoke screens/skywriting and as a 

catalyst) and titanium trichloride (TiCl3) (used as a catalyst in the production of 

polypropylene).
[2]

 

The two most useful properties of the metal form are corrosion resistance and the highest 

strength-to-weight ratio of any metal.
[5]

 In its unalloyed condition, titanium is as strong as 

some steels, but 45% lighter.
[6]

 There are two allotropic forms
[7]

 and five naturally 

occurring isotopes of this element; 
46

Ti through 
50

Ti, with 
48

Ti being the most abundant 

(73.8%).
[8]

 Titanium's properties are chemically and physically similar to zirconium. 

 

Tungsten  

Tungsten (pronounced /�t�ŋstən/), also known as wolfram (/�w�lfrəm/, WOOL-frəm), 

is a chemical element with the chemical symbol W and atomic number 74. 

A steel-gray metal, tungsten is found in several ores, 

including wolframite and scheelite. It is remarkable 

for its robust physical properties, especially the fact 

that it has the highest melting point of all the non-

alloyed metals and the second highest of all the 

elements after carbon.
[3]

 Tungsten is often brittle
[4]

 

and hard to work in its raw state; however, if pure, it 

can be cut with a hacksaw.
[5]

 The pure form is used 

mainly in electrical applications, but its many 

compounds a  nd alloys are used in many applications, 

most notably in incandescent light bulb filaments, X-ray tubes (as both the filament and 

target), and superalloys. Tungsten is also the only metal from the third transition series 

that is known to occur in biomolecules, and is the heaviest element known to be used by 

living organisms.
[6][7] 

 

Vanadium  

Vanadium (pronounced /və�ne�diəm/, və-NAY-dee-əm) is the chemical element with 

the symbol V and atomic number 23. It is a soft, silvery grey, ductile transition metal. 

The formation of an oxide layer stabilizes the metal against oxidation. Andrés Manuel del 



Río discovered vanadium in 1801 by analyzing the mineral 

vanadinite, and named it erythronium. Four years later, however, 

he was convinced by other scientists that erythronium was 

identical to chromium. The element was rediscovered in 1831 by 

Nils Gabriel Sefström, who named  it vanadium after the Norse 

goddess of beauty and fertility, Vanadis (Freya). Both names were 

attributed to the wide range of colors found in vanadium 

compounds. 

The element occurs naturally in about 65 different minerals and in fossil fuel deposits. It 

is produced in China and Russia from steel smelter slag; other countries produce it either 

from the flue dust of heavy oil, or as a byproduct of uranium mining. It is mainly used to 

produce specialty steel alloys such as high speed tool steels. The compound vanadium 

pentoxide is used as a catalyst for the production of sulfuric acid. Vanadium is found in 

many organisms, and is used by some life forms as an active center of enzymes. 

 

Zinc 

Zinc (pronounced /�z�ŋk/ zingk, from German: Zink), also 

known as spelter, is a metallic chemical element; it has the 

symbol Zn and atomic number 30. It is the first element in 

group 12 of the periodic table. Zinc is, in some respects, 

chemically similar to magnesium, because its ion is of similar 

size and its only common oxidation state is +2. Zinc is the 24th 

most abundant element in the Earth's crust and has five stable 

isotopes. The most exploited zinc ore is sphalerite, a zinc 

sulfide. The largest exploitable deposits are found in Australia, 

Canada, and the United States. Zinc production includes froth 

flotation of the ore, roasting, and final extraction using electricity (electro winning). 

Brass, which is an alloy of copper and zinc, has been used since at least the 

10th century BC. Impure zinc metal was not produced in large scale until the 13th 

century in India, while the metal was unknown to Europe until the end of the 16th 

century. Alchemists burned zinc in air to form what they called "philosopher's wool" or 

"white snow". The element was probably named by the alchemist Paracelsus after the 

German word Zinke. German chemist Andreas Sigismund Marggraf is normally given 

credit for discovering pure metallic zinc in 1746. Work by Luigi Galvani and Alessandro 

Volta uncovered the electrochemical properties of zinc by 1800. Corrosion-resistant zinc 

plating of steel (hot-dip galvanizing) is the major application for zinc. Other applications 

are in batteries and alloys, such as brass. A variety of zinc compounds are commonly 

used, such as zinc carbonate and zinc gluconate (as dietary supplements), zinc chloride 

(in deodorants), zinc pyrithione (anti-dandruff shampoos), zinc sulfide (in luminescent 

paints), and zinc methyl or zinc diethyl in the organic laboratory. 



Zinc is an essential mineral of "exceptional biologic and public health importance".
[1]

 

Zinc deficiency affects about two billion people in the developing world and is associated 

with many diseases.
[2]

 In children it causes growth retardation, delayed sexual maturation, 

infection susceptibility, and diarrhea, contributing to the death of about 800,000 children 

worldwide per year.
[1]

 Enzymes with a zinc atom in the reactive center are widespread in 

biochemistry, such as alcohol dehydrogenase in humans. Consumption of excess zinc can 

cause ataxia, lethargy and copper deficiency. 

 

Zirconium  

Zirconium (pronounced /zər�ko�niəm/ zər-KOH-nee-əm) 

is a chemical element with the symbol Zr and atomic number 

40. It is a lustrous, gray-white, strong transition metal that 

resembles titanium. Zirconium is used as an alloying agent 

due to its high resistance to corrosion. It is never found as a 

native metal; it is obtained mainly from the mineral zircon, 

which can be purified by chlorine. Zirconium was first 

isolated in an impure form in 1824 by Jöns Jakob Berzelius. 

Zirconium has no known biological role. Zirconium forms both inorganic and 

organometallic compounds such as zirconium dioxide and zirconocene dichloride, 

respectively. There are five naturally-occurring isotopes, three of which are stable. Short-

term exposure to zirconium powder causes minor irritation, and inhalation of zirconium 

compounds can cause skin and lung granulomas. 

 


