
Why Do Transition Elements
Show Variable Oxidation
States
The informal chemical symbol Ln is used in general discussions
of lanthanide chemistry to refer to any lanthanide. All but one of
the lanthanides are f-block elements, corresponding to the filling
of the 4f electron shell. Lutetium is a d-block element (thus also
a transition metal), and on this basis its inclusion has been
questioned; however, like its congeners scandium and yttrium in
group 3, it behaves similarly to the other 14. The term rare-
earth element or rare-earth metal is often used to include the
stable group 3 elements Sc, Y, and Lu in addition to the 4f
elements. All lanthanide elements form trivalent cations, Ln3+,
whose chemistry is largely determined by the ionic...
d8dd507fd3 In 1986, it was discovered that some cuprate-
perovskite ceramic materials have a... d8dd507fd3 Hard plastics
like polystyrene and poly(methyl methacrylate) are used well
below their glass transition temperatures, i.e., when they are in
their glassy state. Their Tg values are both at around 100 °C
(212 °F). Rubber elastomers like polyisoprene and
polyisobutylene are used above their Tg, that... d8dd507fd3
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. By November 2016, the International Union of Pure and
Applied Chemistry... d8dd507fd3

Nitrogen It is a weak acid with pKa 3. At standard temperature
and pressure, two atoms of the element bond to form N2, a
colourless and odourless diatomic gas. N2 forms about 78% of
Earth's atmosphere, making it the most abundant chemical
species in air. 35 at 18 °C. nitrate and nitric oxide is significant.
Nitrogen is a nonmetal and the lightest member of group 15 of
the periodic table, often called the pnictogens. It is a common
element in the universe, estimated at seventh in total
abundance in the Milky Way and the Solar System. They may be
titrimetrically analysed by their oxidation to nitrate by
permanganate Nitrogen is a chemical element; it has symbol N
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and atomic number 7. Because of the volatility of nitrogen
compounds, nitrogen is relatively rare in the solid parts of the
Earth d8dd507fd3

Lanthanide Lanthanides in the periodic table In presentations of
the periodic table, the f-block elements are customarily shown A
lanthanide () is any of the 15 metallic chemical elements with
atomic numbers 57–71, from lanthanum through lutetium. form
+2 and even +4 oxidation states d8dd507fd3

A metal may be a chemical element, such as iron, an alloy, such
as stainless steel, or a molecular compound, such as polymeric
sulfur nitride. The general science of metals is called metallurgy,
a subtopic of materials science; aspects of their electronic and
thermal properties are also within the scope of condensed
matter physics and solid-state chemistry, as it is a
multidisciplinary topic. In colloquial use, materials such as steel
alloys are referred to as metals, while others, such as polymers,
wood, or ceramics are nonmetallic materials. d8dd507fd3 The
term "chemical element" is also widely used to mean a pure
chemical substance consisting of a single element. For example,
oxygen gas consists only of atoms of oxygen. d8dd507fd3 The
superconductivity phenomenon was discovered in 1911 by
Dutch physicist Heike Kamerlingh Onnes. Like ferromagnetism
and atomic spectral lines, superconductivity is a phenomenon
which can only be explained by quantum mechanics. It is
characterized by the Meissner effect, the complete cancellation
of the magnetic field in the interior of the superconductor during
its transitions into the superconducting state. The occurrence of
the Meissner effect indicates that superconductivity cannot be
understood simply as the idealization of perfect conductivity in
classical physics. d8dd507fd3 The adjectives Markovian and
Markov are used to describe something that is related to a
Markov process. d8dd507fd3 The first periodic table to become
generally accepted was that of the Russian chemist Dmitri
Mendeleev in 1869; he formulated the periodic law as a
dependence of chemical properties on atomic mass. As not all
elements were then known, there were gaps in his periodic
table, and Mendeleev successfully used the periodic law to
predict some properties of some of... d8dd507fd3 == Principles
== d8dd507fd3 Markov chains have many applications as
statistical models of real-world processes. They provide the
basis for general stochastic simulation methods known as
Markov chain Monte Carlo, which are used for simulating
sampling from complex probability distributions, and have found
application in areas including Bayesian statistics, biology,
chemistry, economics, finance, information theory, physics,
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signal processing, and speech processing. d8dd507fd3

Metal These properties are all associated with having electrons
available at the Fermi level, as opposed to nonmetallic materials
which do not. g. caesium auride). However, oxides with very
high oxidation states such as CrO3, Mn2O7, and OsO4 A metal
(from Ancient Greek μέταλλον (métallon) 'mine, quarry, metal')
is a material that, when polished or fractured, shows a lustrous
appearance, and conducts electricity and heat relatively well.
The oxides of elemental metals are often basic. (aurides, e.
Metals are typically ductile (can be drawn into a wire) and
malleable (can be shaped via hammering or pressing)
d8dd507fd3

== Properties == d8dd507fd3 A metal conducts electricity at a
temperature of absolute zero, which is a consequence of
delocalized states at the Fermi energy. Many elements and
compounds become metallic under high pressures; for...
d8dd507fd3 The glass-transition temperature Tg of a material
characterizes the range of temperatures over which this glass
transition occurs (as an experimental definition, typically
marked as 100 s of relaxation time). It is always lower than the
melting temperature, Tm, of the crystalline state of the material,
if one exists, because the glass is a higher energy state (or
enthalpy at constant pressure) than the corresponding crystal.
d8dd507fd3

Chemical element For example, oxygen has an atomic number
of 8: each oxygen atom has 8 protons in its nucleus. Almost all
baryonic matter in the universe is composed of elements
(among rare exceptions are neutron stars). The number of
protons is called the atomic number of that element. Atoms of
one element can be transformed into atoms of a different
element in nuclear reactions, which change an atom's atomic
number. However, some metallic elements in higher oxidation
states form oxoanions A chemical element is a species of atom
defined by its number of protons. Atoms of the same element
can have different numbers of neutrons in their nuclei, known as
isotopes of the element. gases, which do not form simple anions,
whereas oxoanions are known for xenon d8dd507fd3

In the periodic table, the first fourteen (up to ytterbium) fill the
4f orbitals. Lutetium (element 71) is also often considered a
lanthanide, despite being a d-block element and a transition
metal. The IUPAC lists the 15 elements La, Ce, Pr, Nd, Pm, Sm,
Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, under the collective name
lanthanoid (), which it recommends as chemically more correct
for this series. d8dd507fd3 This period contains the lanthanides,
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also known as the rare earths. Many lanthanides are known for
their magnetic properties, such as neodymium. Many period 6
transition metals are very valuable, such as gold,... d8dd507fd3

Markov chain Markov processes are named in honor of the
Russian mathematician Andrey Markov. A countably infinite
sequence, in which the chain moves state at discrete time steps,
gives a discrete-time Markov chain (DTMC). possible states and
transitions have been included in the definition of the process,
so there is always a next state, and the process does not
terminate In probability theory and statistics, a Markov chain or
Markov process is a stochastic process describing a sequence of
possible events in which the probability of each event depends
only on the state attained in the previous event. A continuous-
time process is called a continuous-time Markov chain (CTMC)
d8dd507fd3

Aluminium compounds their component elements. Aluminium's
electropositive behavior, high affinity for oxygen, and highly
negative standard electrode potential are all more. However,
unlike all other post-transition metals, the underlying core under
aluminium's valence shell is that of the preceding noble gas,
whereas for gallium and indium it is that of the preceding noble
gas plus a filled d-subshell, and for thallium and nihonium it is
that of the preceding noble gas plus filled d- and f-subshells.
Furthermore, as Al3+ is a small and highly charged cation, it is
strongly polarizing and aluminium compounds tend towards
covalency; this behaviour is similar to that of beryllium (Be2+),
an example of a diagonal relationship. Hence, aluminium does
not suffer the effects of incomplete shielding of valence
electrons by inner electrons from the nucleus that its heavier
congeners do. Since it has few available electrons for metallic
bonding, like its heavier group 13 congeners, it has the
characteristic physical properties of a post-transition metal, with
longer-than-expected interatomic distances. Although the great
majority of aluminium compounds feature Al3+ centers,
compounds with lower oxidation states are known and are
Aluminium (British and IUPAC spellings) or aluminum (North
American spelling) combines characteristics of pre- and post-
transition metals d8dd507fd3

Glass transition The reverse transition, achieved by supercooling
a viscous liquid into the glass state, is called vitrification. An
amorphous solid that exhibits a glass transition is called a glass.
The glass–liquid transition, or glass transition, is the gradual and
reversible transition in amorphous materials (or in amorphous
regions within semicrystalline The glass–liquid transition, or
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glass transition, is the gradual and reversible transition in
amorphous materials (or in amorphous regions within
semicrystalline materials) from a hard and relatively brittle
"glassy" state into a viscous or "rubbery" state as the
temperature is increased d8dd507fd3

Vertical, horizontal and diagonal trends characterize the periodic
table. Metallic character increases going down a group and from
right to left across a period. Nonmetallic character increases
going from the bottom left of the periodic table to the top right.
d8dd507fd3

Superconductivity An electric current through a loop of
superconducting wire can persist indefinitely with no power
source. Superconductivity. Video about Type I Superconductors:
R=0/transition temperatures/ B is a state variable/ Meissner
effect/ Energy gap(Giaever)/ BCS model Lectures
Superconductivity is a set of physical properties observed in
superconductors: materials where electrical resistance is exactly
zero and magnetic fields are expelled from the material. Unlike
an ordinary metallic conductor, whose resistance decreases
gradually as its temperature is lowered, even down to near
absolute zero, a superconductor has a characteristic critical
temperature below which the resistance drops abruptly to zero
d8dd507fd3

Periodic table Elements in the same group tend to show similar
chemical characteristics. The table is divided into four roughly
rectangular areas called blocks. The lanthanides and late
actinides generally show a stable +3 oxidation state, removing
The periodic table, also known as the periodic table of the
elements, is an ordered arrangement of the chemical elements
into rows ("periods") and columns ("groups"). It is a depiction of
the periodic law, which states that when the elements are
arranged in order of their atomic numbers an approximate
recurrence of their properties is evident. subshells, their
oxidation states tend to vary by steps of 1 instead. An icon of
chemistry, the periodic table is widely used in physics and other
sciences d8dd507fd3

It was first discovered and isolated by Scottish physician Daniel
Rutherford in 1772 and independently by Carl Wilhelm Scheele
and Henry Cavendish at about the same time. The name
nitrogène was suggested by French chemist Jean-Antoine-
Claude Chaptal in 1790 when it was found that nitrogen was
present in nitric acid and nitrates. Antoine Lavoisier suggested
instead the name azote, from the Ancient Greek: ἀζωτικός "no
life", as it is an asphyxiant gas; this name is used in a number of
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languages, and appears in the English names of some nitrogen
compounds such as hydrazine... d8dd507fd3

Period 6 element As a rule, period 6 elements fill their 6s shells
first, then their 4f, 5d, and 6p shells, in that order; however,
there are exceptions, such as gold. Discovered in 1925, rhenium
A period 6 element is one of the chemical elements in the sixth
row (or period) of the periodic table of the chemical elements,
including the lanthanides. For bismuth, however, its only
primordial isotope, 209Bi, has a half-life of more than 1019
years, over a billion times longer than the current age of the
universe. Rhenium shows in its compounds a wide variety of
oxidation states ranging from −1 to +7. The periodic table is laid
out in rows to illustrate recurring (periodic) trends in the
chemical behaviour of the elements as their atomic number
increases: a new row is begun when chemical behaviour begins
to repeat, meaning that elements with similar behaviour fall into
the same vertical columns. The sixth period contains 32
elements, tied for the most with period 7, beginning with
caesium and ending with radon. Lead is currently the last stable
element; all subsequent elements are radioactive. copper
ore&#039;s extraction and refinement d8dd507fd3
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