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The @ sign appearing in a name reflects the notion of a small atom or molecule trapped inside a shell of atoms.
Activated Carbon
I. Is a term for carbon material mostly derived from charcoal. It denotes a material which has an exceptionally high surface area (just one gram of activated carbon has the surface area of approximately two tennis courts), typically determined by nitrogen adsorption, and includes a large amount of microporosity. Sufficient activation for useful applications may come solely from the high surface area, though often further chemical treatment is used to enhance the absorbing properties of the material.
II.  It can generally be produced in two different processes:                                           1. Chemical activation: Mostly acids are mixed with the source material in order to cauterize the fine pores. This technique can be problematic because, for example, zinc trace residues may remain in the end product.                                                     2. Steam activation: The carbonised material is mixed with vapours and/or gases at high temperature to activate it. The source material can be several carbonic materials, e.g. nutshells, wood, coal.
III. A gram of activated carbon may have a surface area in excess of 400 m², with 1500 m² being readily achievable. Under an electron microscope, the structure of activated carbon looks a little like ribbons of paper which have been crumpled together, intermingled with wood chips. There are a great number of nooks and crannies, and many areas where flat surfaces of graphite-like material run parallel to each other, separated by only a few nanometers or so. These micropores provide superb conditions for adsorption to occur, since adsorbing material can interact with many surfaces simultaneously. Tests of adsorption behavior are usually done with nitrogen gas at 77 K under high vacuum, but in everyday terms activated carbon is perfectly capable of producing the equivalent, by adsorption from its environment, liquid water from steam at 100 °C and a pressure of 1/10,000 of an atmosphere. Carbon aerogels, while more expensive, have even higher surface, and find use similar to activated carbon in special applications.
IV. Physically, activated carbon binds materials by Van der Waals force, specifically London dispersion force.
V. Activated carbon, however, does not bind well to:                                                     1.  Lithium, strong acids and bases, metals and most inorganic minerals (examples of these are sodium, iron, lead, arsenic, fluorine, and boric acid. Activated carbon does adsorb iodine very well and in fact the iodine number, mg/g, (ASTM D28 Standard Method test) is used as an indication of total surface area.                         2.  Alcohol (such as ethanol, methanol, isopropyl alcohol, and glycols).                      3.  Ammonia
VI. Activated carbon is used in metal extraction (e.g. gold), water purification (especially in home aquariums), medicine, waste-water treatment, filters in gas and filter masks, filters in compressed air and gas purification, and many other applications.
VII. Carbon absorption has numerous applications in removing pollutants from air or water streams both in the field and in industrial processes such as:                                         1.  Spill cleanup                                                                                                                                  2.  Ground-water remediation                                                                                             3.  Drinking water filtration                                                                                                   4.  Volatile organic compound capture from painting, dry cleaning and other processes
VIII. Activated carbon is used to treat poisonings and overdoses following oral ingestion. It prevents absorption of the poison by the algastrointestinal tract. In cases of suspected poisoning, medical personnel either administer activated carbon on the scene or at a hospital emergency department. Activated carbon has become the treatment of choice for many poisonings, and other decontamination methods such as ipecac induced emesis or stomach pumps are now used rarely. The recommended dose in adults is 25 to 100 grams. Pediatric dosages are 10 to 50 g or 0.5 to 1.0 g/kg.Incorrect application (e.g. into to the lungs) results in pulmonary aspiration which can sometimes be fatal if immediate medical treatment is not initiated.For pre-hospital use, it comes in plastic tubes or bottles, commonly 12.5 or 25 grams, pre-mixed with water. The trade names include InstaChar, SuperChar, Actidose, and Liqui-Char, but it is commonly called simply Activated Charcoal.
IX. Filters with activated carbon are usually used in compressed air and gas purification to remove oil vapor, odor, and other hydrocarbons from compressed air and gas. The most common designs use a 1-stage or 2-stage filtration principle where activated carbon is embedded inside the filter media.
X. Activated carbon filters can be used to filter vodka of organic impurities. Since the activated carbon does not bind well to alcohol, the percentage of alcohol is not significantly affected, but the carbon will bind to and remove many organic impurities which can affect color, taste, and odor.  Passing an organically impure vodka through an activated carbon filter 6-12 times (or through the same number of filters in one pass) will result in vodka with an identical alcohol content and significantly increased organic purity, as judged by odor and taste. [WWIKIACTIVATED]
Aggregated Diamond Nanorods (ADNR)
I. Are an allotrope of carbon, believed to be the least compressible material known to humankind, as measured by its isothermal bulk modulus; aggregated diamond nanorods have a modulus of 491 gigapascals (GPa), while a conventional diamond has a modulus of 442 GPa.  ADNRs are 0.3% denser than regular diamond. 
II. The ADNR material is harder than type-IIa diamond and ultra-hard fullerite.

III. ADNRs are made by compressing allotropic carbon buckyball molecules (generally 60 carbon atoms per molecule) to a pressure of 20 GPa, while at the same time heating to 2500 K, using a unique 5000 metric tonne multi-anvil press. 
IV. The resulting substance is a series of interconnected diamond nanorods, with diameters of between 5 and 20 nm and lengths of around 1 (m each. [WWIKIAGGREGATED]
Amorphous Carbon

I.   Carbon that does not have any crystalline structure. As with all glassy materials, some short-range order can be observed, but there is no long-range pattern of atomic positions.

II.  While entirely amorphous carbon can be made, most of the material described as "amorphous" actually contains crystallites of graphite [WGLTRS] or diamond [WIUPAC1], with varying amounts of amorphous carbon holding them together, making them technically polycrystalline or nanocrystalline materials.

III.  True amorphous carbon has localized π electrons (as opposed to the aromatic π bonds in graphite), and its bonds form with lengths and distances that are inconsistent with any other allotrope of carbon. It also contains a high concentration of dangling bonds, which cause deviations in interatomic spacing (as measured using diffraction) of more than 5%, and noticeable variation in bond angle [WIUPAC2].

IV.  Coal and soot are both informally called amorphous carbon.
Ash
I. A component in the proximate analysis of biological materials.
II. Mainly consists of salty non-organic constituents: all the compounds that are not considered organic or water.
III.  Includes metal salts which are important for processes requiring cations such as Na+, K+, and Ca2+.
IV. Includes trace minerals which are required for unique molecules such as chlorophyll and hemoglobin. [WWIKIASH]
Binchō-tan
I. Is a traditional charcoal of Japan.

II. It is steamed at high temperatures.

III. It burns at high temperatures.
IV. White charcoal.
V. It is harder than the usual black charcoal, and rings with a metallic sound when struck. [WWIKIBINCHO-TAN]
Bitumen
I. A category of organic liquids that are highly viscous, black, sticky, and wholly soluble in carbon disulfide.
II. Asphalt and tar are the most common forms.
III. In the form of asphalt is obtained by fractional distillation of crude oil; it is the bottom-most fraction.
IV. In the form of tar is obtained by the destructive distillation of organic matter, usually bituminous coal.
V. It is primarily used for paving roads, general waterproofing products, including the use of bitumen in the production of roofing felt and for sealing flat roofs, as well as the prime feed stock for petroleum production from tar sands, currently under development in Alberta, Canada. [WWIKIBITUMEN]
Bituminous Coal

I. Soft coal containing a tar-like substance called bitumen.

II. Bituminous coal is an organic sedimentary rock formed by diagenetic and submetamorphic compression of peat bog material.

III. Bituminous coal has been compressed and heated so that its primary constituents are the macerals vitrinite, exinite, etc.

IV. The carbon content of bituminous coal is around 60-80%, the rest is comprised of water, air, hydrogen, and sulfur componentswhich had not been driven off from the macerals.

V. The heat content of bituminous coal ranges from 21 to 30 million Btu/ton (24 to 35 MJ/kg) on a moist mineral-free basis.

VI. Bituminous coal is usually black, sometimes dark brown, often with well-defined bands of bright and dull material.

VII. Contains volatile hydrocarbons such as propane, benzene and other aromatic hydrocarbons, and some sulfur-containing gases. [WWIKIBITUMINOUSCOAL]
Black Bone

I. Solid black material, largely carbon. 
II. Produced by heating animal bones to high temperatures in the absence of air so as to drive off volatile substances.

III. Finely divided bone black is useful as a pigment. 

IV. Bone char, a similar material, is an important source of activated charcoal for use in refining and decolorizing sugar. [WENCYCLOPEDIA]
V. Blue-black in color and fairly smooth in texture and also denser than lamp black. 

VI. It contains about 10% carbon, 84% calcium phosphate and 6 % calcium carbonate.[WWEBEXHIBITS] 
Black Shale
I. A fine-grained sedimentary rock, characterized by thin laminae.  These are usually deposited very slowly in static or slowly moving waters, usually in anoxic reducing conditions.

II. The black variety generally is rich in unoxidized carbon. [WWIKISHALE]
Bone Char

I. Bone black or animal charcoal
II.  Is a granular black material produced by calcinating animal bones: 
III. The bones are heated to high temperatures in the absence of air to drive off volatile substances.
IV.  It consists mainly of calcium phosphate and a small amount of carbon. 
V.  Bone char has a very high surface area and a high absorptive capacity for lead, mercury, and arsenic.
VI.  One char is used to remove fluoride from water and to filter aquarium water. [WWIKIBONE]
Bottom Ash
I. Coarser than fly ash. 
II. It is an almost sand-like material that is sluiced from the bottom of the boilers [WWISCON]
III. It is a granular material with the same upper and lower particle size limits as concrete sand. 
IV. It is angular in shape and ranges in color from a medium brown or medium gray to almost black. [WAEP2]
Buckytubes   See Carbon Nanotubes

Carbon    
        See http://en.wikipedia.org/wiki/Carbon
Carbon Black
I. A material produced by the incomplete combustion of petroleum products.
II. It has an extremely high surface area to volume ratio, and as such it is one of the first nanomaterials to find common use. 
III. It is similar to soot but with a much higher ratio of surface area to volume.
IV. Is often used as a pigment and reinforcement in rubber and plastic products.
V. A common usage is as a pigment and reinforcing phase in automobile tires. It also helps conduct heat away from the tread and belt area of the tire, reducing thermal damage and increasing tire life.

VI. Is known to be carcinogenic and harmful to the respiratory tract if inhaled. [WWIKICARBONBLACK]
Carbon Fibers   (alias Carbon Filaments)
I.  Carbon filament thread, or to felt or woven cloth made from those carbon filaments.

II.  Also used informally to mean any composite material made with carbon filament; for more on that application, see graphite-reinforced plastic.
III. Each carbon filament is made out of long, thin sheets of carbon similar to graphite.
IV. A common method of making carbon filaments is the oxidation and thermal pyrolysis of polyacrylonitrile (PAN), a polymer used in the creation of many synthetic materials.
V. Like all polymers, polyacrylonitrile molecules are long chains, which are aligned in the process of drawing fibres. When heated in the correct fashion, these chains bond side-to-side, forming narrow graphene sheets which eventually merge to form a single, jelly roll-shaped filament.
VI. The result is usually 93-95% carbon. Lower-quality fibre can be manufactured using pitch or rayon as the precursor instead of PAN.
VII. The carbon can become further enhanced, as high modulus, or high strength carbon, by heat treatment processes.
VIII. Carbon heated in the range of 1500-2000 °C (carburizing) exhibits the highest tensile strength (820,000 psi or 5,650 MPa or 5,650 N/mm²), while carbon fibre heated from 2500 to 3000 °C (graphitizing) exhibits a higher modulus of elasticity (77 Mpsi or 531 GPa or 531 kN/mm²). [WWIKICARBONFIBER]
Carbon, Liquid

I. Volatile and transient when unconstrained.
II. Metallic: however reported conductivity values vary by more than an order of magnitude.
III. Requires temperatures above 5000 K at pressures above 100 bar.
IV. Exists in the cores of gas giants like Uranus and Neptune [WALS].
Carbon Nanotubes (Also known as Buckytubes)
I. Cylindrical carbon molecules with novel properties that make them potentially useful in a wide variety of applications in nanotechnology, electronics, optics, and other fields of materials science.
II. Exhibit extraordinary strength and unique electrical properties.
III. Are efficient conductors of heat.
IV. Inorganic nanotubes have also been synthesized.
V. A nanotube is a member of the fullerene structural family, which also includes buckyballs.
VI.  Cylindrical, with at least one end typically capped with a hemisphere of the buckyball structure.
VII. Diameters of nanotubes is of the order of a few nanometers (approximately 50,000 times smaller than the width of a human hair), while they can be up to several micrometers in length.
VIII. There are two main types of nanotubes: single-walled nanotubes (SWNTs) and multi-walled nanotubes (MWNTs).
IX. Nanotubes bonding is composed entirely of sp² bonds, similar to those of graphite.

X. Bonds stronger than the sp³ bonds found in diamond, providing the molecules with their unique strength.

XI. Nanotubes naturally align themselves into "ropes" held together by van der Waals forces.
XII. Under high pressure, nanotubes can merge, trading some sp² bonds for sp³ bonds, giving great possibility for producing strong unlimited-length wires through high-pressure nanotube linking. [WNCNR].
Carbon Vapor
[image: image1.png]



[WPHYCOMP].
Not shown:  The various varieties of diamond and graphite allotropes, nor the very-high pressure (but low-T) phase called Metallic Carbon [at lower right of the diagram].

Ceraphite
I. An identical form of chaoite.
II. Is said that it can be prepared from graphite by sublimation at 2700-3000 K,
or by irradiating it with a laser in high vacuum. [WWIKICHAOLITE]
ChaoiteIs a mineral described as an allotrope of carbon whose existence is disputed.
I.   It was discovered in shock-fused graphite gneiss from the Ries crater in Bavaria.
II.  It has been described as slightly harder than graphite, with a reflection color of grey to white.
III. The mineral has been considered to have a carbyne structure. [WWIKICHAOLITE]
Charcoal
I. A blackish residue consisting of impure carbon.
II. Obtained by removing water and other volatile constituents from animal and vegetation substances.
III. It is usually produced by heating wood in the absence of oxygen (see char) however, sugar charcoal, bone charcoal (which contains a great amount of calcium phosphate), and others can be produced as well.
IV. A soft, brittle, light, black, porous material, resembling coal.
V. Consists of 85% to 98% carbon, the remainder being volatile chemicals and ash. [WWIKICHARCOAL]
Coal
I. A fossil fuel extracted from the ground by underground mining or open-pit mining (surface mining).
II.  It is a a readily combustible black or brownish-black sedimentary rock.
III. It is composed primarily of carbon along with assorted other elements, including sulfur.
IV. Carbon forms more than 50 percent by weight and more than 70 percent by volume of coal (this includes inherent moisture). This is dependent on coal rank, with higher-rank coals containing less hydrogen, oxygen and nitrogen, until 95% purity of carbon is achieved at anthracite rank and above.

V. Graphite formed from coal is the end-product of the thermal and diagenetic conversion of plant matter (50% by volume of water) into pure carbon.

VI. Lignite and other low-rank coals still contain a considerable amount of water and other volatile components trapped within the particles of the coal, known as its macerals. This is present either within the coal particles, or as hydrogen and oxygen atoms within the molecules. This is because coal is converted from carbohydrate material such as cellulose, into carbon, which is an incremental process. Therefore coal carbon contents also depend heavily on the degree to which this cellulose component is preserved in the coal.

VII. Other constituents of coals include mineral matter, usually as silicate minerals such as clays, illite, kaolinite and so forth, as well as carbonate minerals like siderite, calcite and aragonite. Iron sulfide minerals such as pyrite are common constituents of coals. Sulfate minerals are also found, as is some form of salt, trace amounts of metals, notably iron, uranium, cadmium, and (rarely) gold.

VIII. Methane gas is another component of coal, produced not by bacterial means but from methanogenesis.
Methane in coal is dangerous, as it can cause coal seam explosions, especially in underground mines, and may cause the coal to spontaneously combust. It is, however, a valuable by-product of some coal mining, serving as a significant source of natural gas.

IX. Some of the macerals of coal are:
alginite: fossil algal material,

exinite: fossil spore casings and plant cuticles,
fusinite: made from peat made from cortical tissue,

resinite: fossil resin and wax, and
vitrinite: fossil woody tissue, likely often charcoal from forest fires in the coal forests.

X.  Lignite - also referred to as brown coal, is the lowest ‘rank’ of coal and used almost exclusively as fuel for steam-electric power generation. Jet is a compact form of lignite that is sometimes polished and has been used as an ornamental stone since the Iron Age.

· Sub-bituminous coal - whose properties range from those of lignite to those of bituminous coal - are used primarily as fuel for steam/electric power generation.

· Bituminous coal - a dense coal, usually black, sometimes dark brown, often with well-defined bands of bright and dull material, used primarily as fuel in steam/electric power generation, with substantial quantities also used for heat and power applications in manufacturing and to make coke.

· Anthracite - the highest rank of coal, used primarily for residential and commercial space heating. [WWIKICOAL]
Coal Ash
I. Is chemically similar to clay, essentially a calcined or fired clay which lends itself as a replacement for natural resources.
II. There are three types of coal ash: fly ash, bottom ash, and boiler slag. [WAEP]
Coke
I. Solid carbonaceous residue.
II. Derived from low-ash, low-sulfur bituminous coal.
III. The volatile constituents of coal (including water, coal-gas and coal-tar) are driven off by baking in an air-less oven at temperatures as high as 1,000 oC so that the fixed carbon and residual ash are fused together.
IV. It is highly porous, and a mass of coke has 40% greater volume than the equivalent mass of coal.
V. Coke may be burned with little or no smoke under combustion conditions which would result in a large amount of smoke if bituminous coal were the fuel.
VI. Bituminous coal must meet a set of criteria for use as coking coal, determined by particular coal assay techniques. These include moisture content, ash content, sulfur content, volatile content, tar, and plasticity.
VII. Coke is used as a fuel and as a reducing agent in smelting iron ore in a blast furnace. 
VIII. Coke from coal is grey, hard, and porous.
IX.    It has a heating value of 28 MJ/kg. [WWIKICOKE]
Diamond
I. One of the two best known forms (or allotropes) of carbon.
II. Its hardness and high dispersion of light make it useful for industrial applications and jewelry.
III. A mineral with superlative physical qualities — they make excellent abrasives because they can be scratched only by other diamonds, ultrahard fullerite, or aggregated diamond nanorods, which also means they hold a polish extremely well and retain luster.
IV. Typically crystallizes in the face-centered cubic crystal system and consist of tetrahedrally bonded carbon atoms. The unit cell of diamond has a two atom basis at (0,0,0) and (1/4,1/4,1/4), which means half of the atoms are at lattice points and the other half are offset by (1/4,1/4,1/4), where 1 is the length of a side of the unit cell. The density of the diamond crystal is 3.52 g cm(³.
V. The hardest known naturally occurring material, scoring 10 on the relative Mohs scale of mineral hardness and having an absolute hardness value of between 167 and 231 gigapascals in various tests.
VI. Hardest diamonds in the world are diamonds from the New England area in New South Wales, Australia. These diamonds are generally small, perfect to semiperfect octahedra, and are used to polish other diamonds. Their hardness is considered to be a product of the crystal growth form, which is single-stage growth crystal.
VII. Toughness is only fair to good. Toughness relates to a material's ability to resist breakage from forceful impact. As with any material, the macroscopic geometry of a diamond contributes to its resistance to breakage. Diamond is therefore more fragile in some orientations than others.
VIII. Other specialized applications also exist or are being developed, including use as semiconductors: some blue diamonds are natural semiconductors, in contrast to most other diamonds, which are excellent electrical insulators.
IX. Blue diamonds owe their semiconductive property to boron impurities, which act as a doping agent and cause p-type semiconductor behavior. Blue diamonds which are not boron-doped, such as those recently recovered from the Argyle diamond mine in Australia that owe their color to an overabundance of hydrogen atoms, are not semiconductors.
X. Surface air pressure (one atmosphere), diamonds are not as stable as graphite, and so the decay of diamond is thermodynamically favorable (ΔG = −2.99 kJ / mol). Diamonds will burn at approximately 800 oC, providing that enough oxygen is available. This was shown in the late 18th century, and previously described during Roman times. However, owing to a very large kinetic energy barrier, diamonds are metastable; under normal conditions, it would take an extremely long time (possibly more than the age of the Universe) for diamond to decay into graphite.
XI. Diamonds exhibit a high dispersion of visible light. This strong ability to split white light into its component colors is an important aspect of diamond's attraction as a gemstone, giving it impressive prismatic action that results in so-called fire in a well-cut stone. The luster of a diamond, a characterization of how light interacts with the surface of a crystal, is brilliant and is described as adamantine, which simply means diamond-like. This is owed to their high refractive index of 2.417 (at 589.3 nm), which causes total internal reflection to occur. Some diamonds exhibit fluorescence of various colors (predominately blue) under long wave ultraviolet light. Nearly all diamonds fluoresce bluish-white, yellow or green under X-rays and this property is used extensively in mining to separate the fluorescing diamond from the non-fluorescing rock. Most diamonds show no fluorescence although colored diamonds show a wider range of fluorescence than the blue fluorescence normally observed in clear diamonds.
XII. Diamonds are good conductor of heat because of the strong covalent bonding within the crystal. Most natural blue diamonds contain boron atoms which replace carbon atoms in the crystal matrix, and also have high thermal conductivity. Specially purified synthetic diamond has the highest thermal conductivity (2000–2500 W/(m·K), five times greater than that of copper) of any known solid at room temperature. Because diamond has such high thermal conductance it is already used in semiconductor manufacture to prevent silicon and other semiconducting materials from overheating.
XIII. Formed by prolonged exposure of carbon bearing materials to high pressure and temperature. On Earth, the formation of diamonds is possible because there are regions deep within the Earth that are at a high enough pressure and temperature that the formation of diamonds is thermodynamically favorable. Under continental crust, diamonds form starting at depths of about 150 kilometers (90 miles), where pressure is roughly 5 gigapascals and the temperature is around 1200 oC.
XIV. Some diamonds, known as harzburgitic, are formed from ‘inorganic’ carbon originally located deep in the Earth's mantle.
XV. Eclogitic diamonds contain organic carbon from organic detritus that has been pushed down from the surface of the Earth's crust through subduction, before transforming into diamond. [WWIKIDIAMOND]
XVI. ‘Herkimer’ diamonds are actually quartz crystals.
Diamond-like Carbon (DLC)
I. A term which covers a class of amorphous carbon materials containing a significant amount of sp3 hybridized carbon atoms.

II. Can be synthesized as thin films using ion beam deposition or sputter deposition.

III. Depending on the sp3 to sp2 hybridization ratio (> 60%), DLC films can appear transparent, possess high hardness, and be electrically insulating. [WWIKIDIAMOND-LIKE]
Dicarbon

I. Diatomic molecule, stable in vacuum.

II. Is a small ‘cluster’ of carbon atoms.  According to Herzberg [H71], the molecular ground state is close to the next electronic state, one being a spin singlet and the other a triplet.  He calls the molecule a free radical.

III. It is found  in the tails of comets: Swan band (between triplet states of C2).
See [H50].
IV. The anion C2– is known via its spectra [H71, pp. 79f; MJ69].
Endohedral Fullerenes
I.  Fullerenes that have incorporated atoms, ions or clusters in their inner sphere.
II. Two types of endohedral complexes exist: endohedral metallofullerenes and non-metal doped fullerenes. [WWIKIENDOHEDRAL]
Endohedral Metallofullerenes
I.   Created by doping fullerenes with electropositive metal species.
II.   Occurs in an arc reactor or formed via laser evaporation.

III. The metals can be transition metals like scandium, yttrium as well as lanthanides like lanthanum and cerium. Also possible are endohedral complexes with elements of the alkaline-earth metals like barium and strontium and alkali metals like potassium and tetravalent metals like uranium, zirconium and hafnium. The first lanthanum C60 complex was synthesized in 1985, called La@C60.
IV. The synthesis in the arc reactor is however unspecific.

V. Besides unfilled fullerenes, endohedral metallofullerenes develop with different cage sizes like La@C60 or La@C82 and as different isomer cages.

VI. Aside from the dominant presence of mono-metal cages, numerous di-metal endohedral complexes and the tri-metal fullerenes like Sc3@C82 were also isolated.

VII. Synthesis of the Sc3N@C80 for the first time, the inclusion of a molecule fragment had succeeded into a fullerene cage. This compound can be prepared by arc-vaporization at temperatures up to 1100 °C of graphite rods packed with scandium(III) oxide iron nitride and graphite powder in a K-H generator in a nitrogen atmosphere at 300 torr.

VIII. Endohedral metallofullerenes are characterised by the fact that electrons will transfer from the metal atom to the fullerene cage and that the metal atom takes a position off-center within the cage.

IX. In most cases, the extra electron content is between 2 and 3 charge units; in the case of the La2@C80 however, it can be even about 6 electrons such as in Sc3N@C80 which is better described as [Sc3N]+6@[C80]–6.

X. These anionic fullerene cages are very stable molecules and do not have the reactivity associated with ordinary empty fullerenes. They are stable in air up to very high temperatures (600 to 850°C) and the Prato reaction yields only a monoadduct and not multi-adducts as with empty fullerenes.

XI. The lack of reactivity in Diels-Alder reactions is utilised in a method to purify [C80]–6 compounds from a complex mixture of empty and partly filled fullerenes of different cage size [2]. In this method Merrifield resin is modified as a cyclopentadienyl resin and used as a solid phase against a mobile phase containing the complex mixture in a column chromatography operation. Only very stable fullerenes such as [Sc3N]+6@[C80]-6 pass through the column unreacted.

XII. In Ce2@C80 the metal atoms are found to be untouchable and display a three-dimensional random motion [3]. This is evidenced by the presence of only two signals in the 13C-NMR spectrum. It is possible to force the metal atoms to a standstill at the equator as shown by x-ray crystallography when the fullerene is exahedrally functionalized by an electron donation silyl group in a reaction of Ce2@C80 with 1,1,2,2-tetrakis(2,4,6-trimethylphenyl)-1,2-disilirane. [WWIKIENDOHEDRAL]
Fly Ash

I.  Also known as a coal combustion product [CCP]), it is the finely divided mineral residue resulting from the combustion of powdered coal in electric generating plants.
II.  It consists of inorganic incombustible matter present in the coal that has been fused during combustion into a glassy amorphous structure.
III. 2%-30%,of coal is ash content and of this around 85% becomes fly ash.
IV. Fly ash particles are generally spherical in shape and range in size from 0.5 µm to 100 µm. They consist mostly of silicon dioxide (SiO2), aluminum oxide (Al2O3) and iron oxide (Fe2O3).
V   They are also pozzolanic in nature and react with calcium hydroxide and alkali to form cementitious compounds.
VI.  According to the EPA, fly ash contains heavy metals, including nickel, vanadium, arsenic, beryllium, cadmium, barium, chromium, copper, molybdenum, zinc, lead, selenium and radium.
VII.  Additionally, traces of radioactive materials are present in fly ash. Given the large quantities of fly ash that are produced, a tremendous amount of radioactive waste is generated. [WONRL] This radioactivity is due to the elements in the decay chain of uranium and thorium, the radium is of great concern since 226Ra decays to form radon (222Rn) which has a half life of days and is able to form mobile daughter radioisotopes.

Fullerenes
I. A recently discovered family of carbon allotropes.
II. They are molecules composed entirely of carbon, in the form of a hollow sphere, ellipsoid, or tube.
III. Spherical fullerenes are sometimes called buckyballs.
IV. Cylindrical fullerenes are called buckytubes.
V. Fullerenes are similar in structure to graphite, which is composed of a sheet of linked hexagonal rings, but they contain pentagonal (or sometimes heptagonal) rings that prevent the sheet from being planar. [WWIKIFULLERENE]
Fullerite

I.   Also knows as Polymerized Single-Walled NanoTubules or P-SWNT
II.  Substance composed of polymerized fullerenes in which carbon atoms from one buckytube bond with carbons in other buckytubes. [WWIKIFULLERITE]
Glassy Carbon
I.  A class of non-graphitizing carbon which is widely used as an electrode material in electrochemistry, as well as for high temperature crucibles and as a component of some prosthetic devices.

II. The preparation of glassy carbon involves subjecting the organic precursors to a series of heat treatments at temperatures up to 3000 oC.
III. Impermeable to gases and are chemically extremely inert, especially those which have been prepared at very high temperatures.
IV.  It has been demonstrated that the rates of oxidation of certain glassy carbons in oxygen, carbon dioxide or water vapour are lower than those of any other carbon.
V.   They are also highly resistant to attack by acids.
VI.  Thus, while normal graphite is reduced to a powder by a mixture of concentrated sulphuric and nitric acids at room temperature, glassy carbon is unaffected by such treatment, even after several months.
VII.  It contains valence electrons in 100% sp2 hybridized orbitals.
VIII.  Recent research has suggested that glassy carbon has a fullerene-related structure.
   [WWIKIGLASSY]
Graphene

I.   It features a single planar sheet of sp² bonded carbon atoms.
II.  It is not an allotrope of carbon because the sheet is of finite size and other elements appear at the edge in nonvanishing stoichiometric ratios; a typical graphene sheet would have the chemical formula C62H20.
III.  Graphenes are aromatic.
IV.  Graphenes may consist of only hexagonal cells but if a pentagonal cell is present the plane warps into a cone shape; insertion of 12 pentagons would create a fullerene. Insertion of a heptagon causes the sheet to become saddle shaped; controlled addition of pentagons and heptagons allows a wide variety of shapes to be made.

V.  Graphenes are interesting because carbon nanotubes may be considered to be graphene cylinders with a graphene cap (that includes a pentagon) at each end.
VI.  The researchers went on to construct graphenes by mechanical exfoliation (repeated peeling) of small mesas of highly oriented pyrolytic graphite; their motivation was to study the electrical properties of graphene. Mobilities of up to 104 cm2 V–1s–1 were reported; this value was almost independent of temperature. In addition, graphene has been shown to exhibit quantum Hall-effect properties. [WARXIV]
Graphite

I. One of the allotropes of carbon.

II. It conducts electricity. It can be used, for instance, as the material in the electrodes of an electrical arc lamp.

III. It is the most stable form of solid carbon ever discovered.

IV. Can be considered the highest grade of coal, just above anthracite, although it is not normally used as a fuel because it is difficult to ignite.

V. Thin flakes of graphite are flexible but inelastic.
VI. This mineral can leave black marks on hands and paper.
VII. It displays superlubricity.

VIII. Best field indicators are softness, luster, density and streak.

IX. Each carbon atom is covalently bonded to three other surrounding carbon atoms. The flat sheets of carbon atoms are bonded into hexagonal structures. These exist in layers, which are not covalently connected to the surrounding layers.

X. The unit cell dimensions are a = b = 245.6 picometres, c = 669.4 pm. The carbon-carbon bond length in the bulk form is 141.8 pm, and the interlayer spacing is  c/2 = 334.7 pm.

XI. Each carbon atom displays an sp2 orbital hybridisation. The pi orbital electrons delocalized across the hexagonal atomic sheets of carbon contribute the graphite's conductivity. In an oriented piece of graphite, conductivity parallel to these sheets is greater than that perpendicular to these sheets.

XII. The bond between the atoms within a layer is strong but the force between two layers of graphite is weak. Therefore, layers of it can slip over each other, making it soft.

XIII. The acoustic and thermal properties of graphite are highly anisotropic, since phonons propagate very quickly along the tightly-bound planes, but are slower to travel from one plane to another.

XIV. Graphite can conduct electricity due to the unpaired fourth electron in each carbon atom. This electron forms delocalized planes above and below the planes of the carbon atoms. These electrons are free to move, so are able to conduct electricity. However, the electricity is only conducted within the plane of the layers.

XV. Graphite powder is used as a dry lubricant, although it might be thought that this industrially important property is due entirely to the loose interlamellar coupling between sheets in the structure, in fact in a vacuum environment (such as in technologies for use in space), graphite was found to be a very poor lubricant, leading to the discovery that in fact lubrication is due to adsorbed air and water between the layers, unlike other layered dry lubricants such as molybdenum disulfide. Recent studies suggest that an effect called superlubricity can also account for this effect. When a large number of crystallographic defects bind these planes together, graphite loses its lubrication properties and becomes what is known as pyrolytic carbon, a useful material in blood-contacting implants such as prosthetic heart valves.

XVI. Natural and crystalline graphites are not often used in pure form as structural materials due to their shear-planes, brittleness and inconsistent mechanical properties.

XVII. In its pure glassy (isotropic) synthetic forms, pyrolytic graphite and carbon-fiber graphite is an extremely strong, heat-resistant (to 3000 °C) material, used in reentry shields for missile nose-cones, solid fuel rocket engines, high-temperature reactors, brake shoes, electric motor brushes and as electrodes in EDM electrical discharge machines. Graphite melts at 3652 - 3697 oC and boils at 4200 oC.
XVIII. Intumescent or expandable graphites are used in firestops, particularly plastic pipe devices, as well as gaskets, fitted around the perimeter of a fire door. During a fire, the graphite intumesces (expands and chars) to resist fire penetration and reduce the likelihood of the spread of fire and fumes. A typical start expansion temperature (SET) is between 150 and 300 oC.

XIX. Carbon fibers and carbon nanotubes are also used to form graphite reinforced plastics, and in heat-resistant composites such as reinforced carbon-carbon (RCC)). They have also successfully reinforced concrete. The mechanical properties of carbon fiber graphite-reinforced plastic composites and grey cast iron are strongly influenced by the role of graphite in these materials.

XX. Graphite also finds use as a matrix and moderator within nuclear reactors. Its low neutron cross-section also recommends it for use in proposed fusion reactors. Care must be taken that reactor-grade graphite is free of neutron-absorbing materials such as boron, widely used as the seed electrode in commercial graphite deposition systems-- this caused the failure of the Germans' World War II graphite-based nuclear reactors. Since they could not isolate the difficulty they were forced to use far more expensive heavy water moderators.
XXI. Numerous graphite chemical compounds with various atoms exist. [WWIKIGRAPHITE]
Highly Ordered Pyrolytic Graphite
I. Is a relatively new form of high-purity carbon.
II. It provides surface microscopists with a renewable and smooth surface.
III. It is completely non-polar and, for samples where elemental analysis will also be done, it provides a background with only carbon in the elemental signature. 
IV. The extreme smoothness of HOPG makes results in a featureless background, except of course, at atomic levels of resolution. 
V. The modern-day material known as HOPG can be traced back to what at one time was called "Kish graphite".
VI. It has a lamellar structures which has stronger forces within the lateral planes than between the planes
VII.  In air it begins to burns at temperatures higher than  500°C.  
VIII. In a vacuum at 0.1 torr it begins to burn at temperatures of greater than 2500°C 
IX. It has comparable purities and impurity levels are on the order of 10 ppm ash
X. the crystallographic planes do have a definite structure and the height of a single step is 0.34 nm
XI. exhibits high chemical inertness to just about everything including osmium tetroxide. The one environment, however, where it will "disappear" quickly is in the presence of an oxygen plasma of the type generated in the SPI Supplies Plasma Prep II plasma etcher
XII. Because of the anisotropic nature of HOPG, the thermal conductivity is different in different directions. It is 1800Wt/C° along the basal plane, and 8-10Wt/C° in the direction perpendicular to the basal plane. Thermal conductivity is high for any type of HOPG. Heat transfer HOPG has the same thermal conductivity as other HOPG samples, but is cheaper.
XIII. The density for all three grades (SPI-1, SPI-2, and SPI-3) is 2.27 g cm-3.
XIV. [W2SPI]
Lampblack  (see Soot)
I. Fine soot deposited by imperfectly burning carbonaceous materials.
II. Used in paints and printer’s ink. [WLAMPBLACK]
Lonsdaleite  (Lonsdalite)
I. A hexagonal allotrope of the carbon allotrope diamond, believed to form when meteoric graphite falls to Earth. The great heat and stress of the impact likely transforms the graphite into diamond, but retains the graphite hexagonal crystal lattice.
II. Lonsdaleite is also known as "hexagonal diamond".
III. It is transparent brownish-yellow in color.
IV. Index of refraction from 2.40 to 2.41.
V. Specific gravity from 3.2 to 3.3.
VI. Mohs hardness of 7–8.
VII. The lower hardness of lonsdaleite is chiefly attributed to impurities and imperfections in the naturally occurring material.

VIII. It can also be created by the thermal decomposition of a polymer, poly(hydridocarbyne), at atmospheric pressure under argon starting at 110 oC. [WWIKILONSDALEDITE]
Macerals   See Coal IX.

Nanodiamonds   See Diamonds

Pitch
I. Can be made from petroleum products or plants.

II. Petroleum-derived pitch is also called bitumen.
III. Pitch produced from plants is also known as resin.
IV. Products made from plant resin are also known as rosin.
V. Tar pitch appears solid, and can be shattered with a hard impact, but it is actually a liquid.
VI. Pitch flows at room temperature, but extremely slowly.
VII. Has a viscosity approximately 100 billion (1011) times that of water.

VIII. Carbonaceous pitches have been anlyzed in some detail using MALDI-TOF mass spectrometry [EJT2003].
Prismane (C8)
I.  Is a metastable pure carbon species with the formula C8.
II.  It consists of an atomic cluster of eight carbon atoms, with the shape of a six-atom triangular prism with two excess atoms, one above and one below its bases. [WWIKIPRISMANE]
Pyrolytic Carbon  (Pyrolytic Graphite:  see [KSD62]). 
I.  A material similar to graphite, but with some covalent bonding between its graphene sheets.

II.  Is produced by heating a hydrocarbon nearly to its decomposition temperature (pyrolysis), and permitting the graphite to crystallize.
III.  One production method is to take a synthetic fiber, and heat it in a vacuum. Another method is to place seeds or a plate in the very hot gas to collect the graphite coating.
IV.  Has a single cleavage plane, similar to mica, because the graphene sheets crystallize in a planar order (as opposed to graphite, which forms microscopic randomly-oriented zones).

V.  It is more thermally conductive along the cleavage plane (and less against the plane) than graphite, making it one of the best thermal conductors available.

VI.  It is also more diamagnetic against the cleavage plane, than along it, exhibiting the greatest diamagnetism of any room-temperature solid (by weight).

VII. It is possible to levitate reasonably pure and sufficiently ordered samples over rare-earth permanent magnets. [WWIKIPYROLYTIC]
Rhombohedral Graphite
I. A thermodynamically unstable allotropic form of graphite with an ABCABC
stacking sequence of the layers.

II. The exact crystallographic description of this allotropic form is given by the space group
          D3d5R3m, (unit cell constants: a = 256.6 pm, c = 1006.2 pm).

III. The structure of rhombohedral graphite can be best considered as an

extended stacking fault in hexagonal graphite. 

Rhombohedral graphite cannot be isolated in pure form (natural graphite and laboratory 

preparations contain less than 40% of rhombohedral graphite in combination with

hexagonal graphite). It is produced by shear deformation of hexagonal

graphite and transforms progressively to the hexagonal (ABAB) modification

on heating above 1600 K. [WRHOMBO]
Slag

I.  The by-product of smelting ore to purify metals
II. A mixture of metal oxides however they can contain metal sulphides and metal atoms in the elemental form.
III. Are generally used as a waste removal mechanism in metal smelting, however they can also serve other purposes such as assisting in smelt temperature control and to minimize re-oxidation of the final bullion product before casting.
IV.  During smelting, when the ore is exposed to high temperatures, the impurities are separated from the molten metal and can be removed. The collection of compounds that is removed is the slag. [WWIKISLAG]
Soot
I. A dark powdery deposit of unburned fuel residues.
II. Usually composed mainly of amorphous carbon.
III. Accumulates in chimneys, automobile mufflers and other surfaces exposed to smoke, especially from the combustion of carbon-rich organic fuels (e.g., candles) in the absence of sufficient oxygen.
IV. ‘Lampblack’ is sometimes used only to refer to carbon deposited from incomplete burning of liquid hydrocarbons, while ‘carbon black’ may be used to refer to carbon deposited from incomplete burning or pyrolysis of gaseous hydrocarbons such as natural gas.
V. Lampblack is easily produced experimentally by passing some noncombustible surface, such as a tin can lid or glass, closely through a candle flame. Lampblack produced in this way is among the darkest and least reflective substances known.
VI. Soot is in the general category of airborne particulate matter, and as such is considered hazardous to the lungs and general health when the particles are less than 5 micrometres in diameter, as such particles are not filtered out by the upper respiratory tract.
VII. Smoke from diesel engines, while composed mostly of carbon soot, is considered especially dangerous owing to both its particulate size and the many other chemical compounds present.
VIII. Soot production can be complex. It depends on oxygen supply, the existing wind or uplift, and convection. Soot tends to rise to the top of a general flame, such as in a candle in normal gravity conditions, making it yellow. [WWIKISOOT]
Synthetic Diamond   See http://en.wikipedia.org/wiki/Synthetic diamond#searchInput
Tar
I. A viscous black liquid derived from the destructive distillation of organic matter.

II. Produced from coal as a byproduct of coke production, but it can also be produced from petroleum, peat or wood.
III. Tar is a disinfectant substance. The heating (dry distilling) of wood causes tar and pitch to drip away from the wood and leave behind charcoal.
IV. Birch bark is used to make a particularly fine tar.
V. The terms tar and pitch are often used interchangeably. However, pitch is considered more solid while tar is more liquid. [WWIKITAR]
Tricarbon (C3)

I. Is a small cluster of carbon atoms.  According to Herzberg [H71], the molecular ground state is close to the next electronic state, one being a spin singlet and the other a triplet.  He calls the molecule a free radical.

II. Tricarbon can be found in interstellar space and can be produced in the laboratory by a process called laser ablation. Small carbon clusters like tricarbon and dicarbon are regarded as soot precursors and are implicated in the formation of certain industrial diamonds and in the formation of fullerenes.

III. The ground-state molecular geometric configuration of tricarbon is linear with bond lengths of 129 to 130 picometers, corresponding to those of alkenes [G71].

IV. The ionization potential is determined experimentally to be 11 to 13.5 electron volts [1].

V. In contrast to the linear tricarbon neutral molecule, the cation C3+ is bent.

VI. Tricarbon is isomeric with cycloprop-tri-ene.

Ultra-hard Fullerite
I. C60 .
II. A form of carbon found to be harder than diamond, and which can be used to create even harder materials, such as aggregated diamond nanorods.

III. Has three-dimensional polymer bond systems. This should not be confused with P-SWNT fullerite, even though that material is also a polymerized version of fullerene.

IV. It has been shown 1 2 that ultra-hard fullerite when testing diamond hardness with a scanning force microscope of specific construction can scratch diamond.

V. In turn, using more accurate measurements, these values are now known for diamond hardness. A Type IIa diamond (111) has a hardness value of 167±6 gigapascals (GPa) when scratched with an ultra-hard fullerite tip. A Type-IIa diamond (111) exhibits a hardness value of 231±5 GPa when scratched with a diamond tip; this leads to hypothetically inflated values.

VI. Ultrahard fullerite has a hardness value of 310 GPa, though the actual value may range ±40 GPa, since testing done using an ultrahard fullerite tip on ultrahard fullerite will lead to, like diamond on diamond, distorted values.

VII. It is thought that beta carbon nitride will have a hardness value greater than than that of diamond, and less than that of ultra-hard fullerite. [WWIKIULTRAHARD]
Non-Metal-Doped Fullerenes
I. These complexes form when C60 is exposed to a pressure of approximately 2500 bars for 5 hours at 600 °C. Under these conditions it was possible to dope one out of every 650,000 C60 cages with a helium atom. In the meantime, existence of endohedral complexes with helium, neon, argon, krypton and xenon as well as numerous adducts of the He@C60 compound could be proven.

II. While noble gases are chemically inert and therefore always occur as a single atom, the discovery that this is also the case with nitrogen and phosphor in endohedral complexes is very unusual.

III. Proven and isolated thus far are the complexes N@C60, N@C70 and P@C60.
IV. The nitrogen atom here is in its electronic initial state (4S3/2) and is therefore to be regarded as highly reactive.
V. N@C60 is so stable that exohedral derivatization is possible from the mono- to the hexa adduct of the malonic acid ethyl ester.
VI. In these compounds, no charge transfer of the nitrogen atom in the center to the carbon atoms of the cage takes place.
VII. Therefore 13C-nmr couplings, which are observed very easily with the endohedral metallofullerenes, could only be proven in the case of the N@C60 with a high resolution as shoulders of the central line. [WWIKIENDOHEDRAL]
NOTE  

Charring:
I. A process of incomplete combustion that often occurs when biological tissue (living or dead) is subjected to heat.
II.  Coal and charcoal are produced in this way.
III. The procedure removes hydrogen and oxygen; therefore the products formed are composed primarily of carbon. [WWIKICHARRING]
**

Much of the above information comes from  www.wikipedia.org.  It was not thoroughly checked or particularly paraphrased.
This dictionary was produced by P. Dolman, S. Verma and J. A. Weil at the Chemistry Department of the University of Saskatchewan, Saskatoon..  Enquiries and comments should be addressed to the latter: john.weil@usask.ca.
COMMENTS, CORRECTIONS and SUGGESTIONS are solicited.
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