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How Elements are Made 

 

Essential Elements in the Human Body 

  

 

Element S # %Mass %Atoms Need Purpose 

Oxygen O 8 65.0% 24.00% Yes Water, oxidizer 

Carbon C 6 18.5% 12.00% Yes Organic compounds 

Hydrogen H 1 9.5% 62.00% Yes Water 

Nitrogen N 7 3.2% 1.10% Yes DNA, amino acids 

Calcium Ca 20 1.5% 0.22% Yes Bones 

Phosphorous P 15 1.0% 0.22% Yes DNA 

Potassium K 19 0.2% 0.03% Yes Neuron communication 

Sulfur S 16 0.2% 0.04% Yes Amino acids 

Sodium Na 11 0.1% 0.04% Yes Blood pressure  

Chlorine Cl 17 0.1% 0.02% Yes Stomach acid  

Magnesium Mg 12 Trace Trace Yes Enzymes 

Iron Fe 26 Trace Trace Yes Blood 

Fluorine F 9 Trace Trace ? Bones and teeth 

Zinc Zn 30 Trace Trace Yes Proteins 

Copper Cu 29 Trace Trace Yes Proteins 

Iodine I 53 Trace Trace Yes Hormones 

Boron B 5 Trace Trace ?  

Selenium Se 24 Trace Trace Yes Thyroid gland 

Nickel Ni 28 Trace Trace ?  

Chromium Cr 24 Trace Trace Yes  

Manganese Mn 25 Trace Trace Yes Enzymes 

Arsenic As 33 Trace Trace ?  

Lithium Li 3 Trace Trace Yes Enzymes, vitamins 

Molybdenum Mo 42 Trace Trace Yes Enzymes 

Cobalt Co 27 Trace Trace Yes Vitamin B12 

Vanadium V 23 Trace Trace ?  

Percentage 
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Nucleosynthesis 

Elements are made six different ways: 

 Big Bang Fusion:  Primordial nucleosynthesis took place in the interval from roughly 10 seconds 

to 20 minutes after the Big Bang, and is responsible for the formation of most of the universe's 

helium, along with small amounts of lithium. 

 Cosmic Ray Fission:  Cosmic rays are highly energetic charged particles from beyond Earth. 

They include protons, electrons, alpha particles, and nuclei of many heavier elements. Cosmic 

rays cause spallation (i.e. fission) when a ray particle (e.g. a proton) impacts with matter. The 
result of the collision is the expulsion of large numbers of nucleons (protons and neutrons) from 
the object hit. It is thought to be responsible for the abundance in the universe of some light 

elements such as lithium, beryllium, helium-3, and boron. 

 Dying Low Mass Stars:  In low mass stars helium burning begins suddenly in a process called 

the Helium Flash. This process initiates the steady conversion of helium into carbon in the core 

accompanied with hydrogen burning in the outer shell. In low mass stars there is insufficient mass 
to increase the core temperature by gravitational contraction to trigger fusion of the carbon, so 

thermonuclear reactions stop. Helium burning continues for a while in a shell around the core and 
eventually stops. The outer shell is ejected into space and becomes a planetary nebula. 

 Exploding Massive Stars:  In sufficiently massive stars, the nucleosynthesis by fusion of lighter 

elements into heavier ones occurs during sequential hydrostatic burning processes called helium 

burning, carbon burning, oxygen burning, and silicon burning, in which the ashes of one nuclear 
fuel become, after compressional heating, the fuel for the subsequent burning stage. 

 Exploding White Dwarfs: A white dwarf is the final evolutionary state of stars whose mass is not 

high enough to become a neutron star (i.e. less than 10 solar masses). This includes over 97% of 
the stars in the Milky Way. After the star has run out of hydrogen and then helium to burn an inert 

mass of carbon and oxygen will build up at its core and fusion will stop. 
If a white dwarf subsequently acquires mass from a nearby star it can undergo carbon detonation 
which is a runaway thermonuclear process that spreads through the white dwarf in a matter of 

seconds, producing a supernova which releases an immense amount of energy as the star is 
blown apart - and also the elements silicon through zinc. 

 Merging Neutron Stars:  When two neutron stars orbit each other closely, they spiral inward due 

to gravitational radiation. When the two neutron stars meet, their merger leads to the formation of 
either a more massive neutron star, or a black hole (depending on the mass). Also created are 
large amounts heavy elements which are then ejected into space. 
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