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1.  ​Foreword
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All 118 Elements In The Universe?: Atomic Map Of The World? Navigating The Periodic Table?

The Periodic Table is the atomic map of the world!

It's almost unbelievable that only 118 elements make up everything in the universe.

And the 118 elements are structured in such an orderly fashion that they are made stepwise from the simplest elements by adding more protons and neutrons and orbits of electrons.

That really is the beauty and mystery of the vast universe.
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2.  ​The Basic Science Of Atoms
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The most basic element is of course hydrogen.

It has a nucleus of only one proton, with an electron orbiting in a spherical orbit around the nucleus.

A proton has one positive electrical charge while an electron has one negative charge.

So together, the hydrogen element is neutral in charge.

The next element is helium, which has 2 protons, 2 neutrons, and also 2 electrons in the orbits around the nucleus.

The nucleus of helium is also known as the alpha particle.
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3.  ​Isotopes
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To these nuclei may be added any number of neutrons, an elementary particle much like a proton but has no charge.

This will give rise to any number of isotopes of these elements.

For example, deuterium is a stable isotope of hydrogen with an added neutron.

The key difference lies in their nuclear composition: deuterium has one proton and one neutron, whereas regular hydrogen (protium) has only one proton. This makes deuterium heavier than hydrogen,

Next is tritium which is a radioactive isotope of hydrogen, meaning it has the same number of protons as regular hydrogen but it also has two neutrons, while regular hydrogen has one proton and no neutron. 

This extra neutron makes tritium radioactive and unstable, whereas ordinary hydrogen is very stable. 

Tritium decays into helium and a beta particle which is another name for an election.
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4.  ​Mass
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The mass of a proton or a neutron is about 2,000 times greater than the mass of an electron. 

Protons and neutrons therefore constitute the bulk of the mass of atoms.

The heaviest atom is of course the highly unstable synthetic element 118, Og, or Oganesson, which has an atomic mass, or mass number of 294 amu. It has 118 protons and 176 neutrons in its nucleus. Hence its atomic mass number of 294.

The unit of measure for mass is the atomic mass unit (amu). 

One atomic mass unit is equal to 1.66 x 10−24 grams, now known as one Dalton.

In chemical calculations, the concepts of mole and molar are important. One mole is the amount of atoms or molecules that has the mass of the atomic mass or the sum of the atomic masses of the molecule expressed in grams. 

Therefore one mole of sodium chloride, NaCl, is 23+35.44=58.44 g. And a 1 molar solution of NaCl is 58.44 g of NaCl in 1 litre of water, or 58.44g/L.
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5.  ​Quantum Physics
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In quantum physics, it is recognized that an electron travels around the nucleus in a way that is more like an electric cloud enveloping the nucleus, and not in any well-defined circular orbit.

Therefore, the entire spherical space in which there is a 95% chance of finding the election circulating around the nucleus is defined as the diameter of the atom.

For hydrogen, this is about 1 Angstrom.

One Angstrom is 1/10 of one nanometer.

And one nanometer is 1 × 10−9 meters (one billionth of a meter).
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6.  ​Larger Atoms
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For large atoms, Bohr's model proposes that electrons orbit the nucleus in orbits of specific energy levels, and the radius of these orbits is determined by the Bohr radius.

The first election orbit or shell can hold a maximum of 2 electrons.

The second electron orbit or shell can hold a maximum of 8 electrons.

The third electron orbit or shell can hold a maximum of 18 (2n² or 2x n square) electrons.

The fourth electron orbit or shell can hold a maximum of 32 (2n²) electrons.

The fifth electron orbit or shell can hold a maximum of 50 (2n²) electrons.

These shells are named K, L, M, N, 0, ... respectively.

And each of these shells have several suborbitals to be filled by elections.

The fifth shell therefore has suborbitals known as 5s, 5p, 5d, 5f, and 5g orbitals. An s orbital can hold 2 electrons, p holds 6, d holds 10, f holds 14, and g holds 18.

The four orbital shapes are named sharp s (spherical), principal p (3 dumbbell-shaped), diffuse d (4 cloverleaf-shaped and one long dumbbell with a doughnut at center), and fundamental f (7 more complex mixed shaped). As all these shapes are all those orbitals along various axes, the overall sum of the electron cloud is still spherical.

The s block elements are the alkali metals (Li, Na, K,...) and alkaline earth metals (Be, Mg, Ca,...), p block the metalloids (B, Si, As,..) and most organic chemistry elements (C, N, O,...), d block the transition metals, f block the Lanthanides and Actinides (inner transition metals), and g block the elements hitherto undetected which may not be existent in present periodic table.

In elucidating the atomic structures, the brilliant experiments and works of prominent physicists such as Thomson, Rutherford and Bohr were truly outstanding and illuminating. Their ingenuity, acute observation, and sharp reasoning laid the foundation of atomic physics.

Students of physics must study these works thoroughly to truly understand how the intricate atomic structure was teased out and elucidated.

Indeed, without such understanding, there can be no nuclear physics, no molecular biology, no computers, no smartphones, no tv, and no Periodic Table!
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7.  ​Oganesson
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Oganesson (Og), with atomic number 118, is the heaviest known element. Its atomic structure includes 118 protons and 176 neutrons in its nucleus, surrounded by 118 electrons.

These 118 electrons occupy seven shells in the order of 2, 8, 18, 32, 32, 18, 8.

The biggest of atoms such as oganesson are estimated to be about 3 Angstrom in diameter, 3 times the size of hydrogen.

Clearly, much of the size of atoms is empty space with fast moving electrons in a cloud around the nucleus, and with the nucleus being the densest part.

That's why oganesson is about 300 times heavier than hydrogen, with an atomic mass number of 294 compared to 1.

Oganesson was made in 2002 and 2005 in a cyclotron by the nuclear reaction of calcium-48 at an energy of 245 million electron volts (MeV) with a californium-249 target, with three neutrons and one atom of oganesson as result.

Oganesson is highly unstable and radioactive and lasts only 0.9 millisecond in its half life.

It is completely unlike the group 8 ( 8a or 18) noble gases of the series of highly stable and inert noble gases it is grouped with in the periodic table.

This case is probably at the extreme end of the utility range of the periodic table, which has broken down completely in the prediction of the element's property and characteristics.

Perhaps a new type of periodic table will have to be designed for these huge atoms.

It is however interesting to note that since oganesson was created by cyclotron in 2002, no other new elements have been created, perhaps because the atom has become too large to even exist momentarily.

Can one imagine packing more than mutually repelling 118 protons into a nucleus?

So 118 may be the last of the elements!

d2d_images/chapter_title_above.png





d2d_images/chapter_title_corner_decoration_left.png





d2d_images/cover.jpg
ALL 118
ELEMENTS IN
THE UNIVERSE?

Periodtic Table
O
Elements

o
=
D
7=,
>
=
(<b]
=

Atomic Map Of The
World? Navigating The
Periodic Table?





d2d_images/chapter_title_corner_decoration_right.png





d2d_images/chapter_title_below.png





