The Periodic Table

J.A.R. Newlands - 1867 first version of Periodic Table. Newlands arranged the known elements by increasing atomic mass along horizontal rows seven elements long, stated that the 8th element would have similar properties to the first from the series. Newlands called this the law of octaves.  Newlands' work failed after Ca in predicting a consistent trend. 
Dimitri Mendeleev 1869, Professor of Chemistry at the University of Saint Petersburg (Leningrad). Mendeleev stated that the elements vary periodically (in cycles) according to their atomic masses. 

     Mendeleev separated his elements and left spaces on his table in order for the periodicity to continue. He then predicted that elements would be discovered to fill these "gaps" in the table. Mendeleev even accurately stated the properties of these elements. Scandium (ekaboron), galluim (ekaaluminum), and germanium (ekasilicon). By 1886, all of the elements predicted by Mendeleev had been isolated. 

     He arrived at his system by puzzling over cards containing the names of the 63 known elements along with their atomic weights and important chemical and physical properties.

Breakdown of the Periodic Table…

· Group 1 = Alkali Metals – are very reactive metals that do not occur freely in nature. Alkali metals can explode if they are exposed to water.

· Group 2 = Alkali Earth Metals – alkaline metals are not found free in nature.

· Group 3 to 12 = Transition Metals – are both ductile and malleable, and conduct electricity and heat. Three important elements; iron, cobalt, and nickel, and they are the only elements known to produce a magnetic field.

· Group 13 to 15 = Other Metals (Aluminum, Gallium, Indium, Tin, Thallium, Lead and Bismuth) – These elements do not exhibit variable oxidation states, and their valence electrons are only present in their outer shell. All of these elements are solid, have relatively high densities.  

· Group 13 to 15 = Metalloids (Boron, Silicon, Germanium, Arsenic, Antimony, Tellurium and Polonium) - Metalloids have properties of both metals and non-metals. Some of the metalloids, such as silicon and germanium, are semi-conductors. This property makes metalloids useful in computers and calculators.  

· Group 14 to 16 = Non-Metals (Hydrogen, Carbon, Nitrogen, Oxygen, Phosphorus, Sulfur, Selenium  – Non-Metals are not able to conduct electricity or heat very well.

· Group 17 = Halogens – are the five non-metallic elements.  The term "halogen" means "salt-former" and compounds containing halogens are called "salts". The halogens exist, at room temperature, in all three states of matter:

                                    Solid- Iodine, Astatine 

                                    Liquid- Bromine 

                                    Gas- Fluorine, Chlorine

· Group 18 = Noble Gases – All noble gases have the maximum number of electrons possible in their outer shell (2 for Helium, 8 for all others), making them stable.
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                                   Why he was famous?

A pioneering chemist, Frankland was to 'invent' the 



chemical bond, and became known as the father of 




Valency. He also invented the science of organo-




metallic chemistry, which is the study of 





compounds of metal with groups of atoms containing carbon.
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Periodic Trends
The Shielding Effect - Interior electrons repel external electrons, reducing the attraction or shielding of the nucleus on the external electrons.
· Atomic Radius - Atomic radius is simply the radius of the atom, an indication of the atom's volume.  Effective nuclear charge is decreased due to shielding.
· Period - atomic radius decreases as you go from left to right across a period.  Why? Due to increased nuclear charge -> greater attraction for electrons.  Stronger attractive forces in atoms between the opposite charges in the nucleus and electron cloud cause the atom to be 'pulled' together a little tighter.  

· Group - atomic radius increases as you go down a group. 

Why? Atomic radius increases due to increased electron shielding.  New energy levels of election clouds are added to the atom making each atom significantly more massive, in both mass and volume.
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Electronegativity - Electronegativity is an atom's 'desire' to grab another atom's electrons.  

· Period - increases due to increased nuclear charge -> greater attraction for electrons. 

· Group - decreases due to increased shielding -> decreased attraction for outer electrons.
Elements on the left side have 1-2 valence electrons and would rather give those few valence electrons away Elements on the right side have strong desire to grab another atom's electrons.
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Ionization Energy - Ionization energy is the amount of energy required to remove the outmost electron. It is closely related to electronegativity. 

· Period - increases due to increased nuclear charge. 
· Group - decreases due to increased electron shielding. 
Elements on the right want to take other atom's electrons however, it will require more energy to remove the outer most electrons. Elements on the left give up their electrons so it is easy to remove them, requiring less energy (low ionization energy).  The shielding affect makes it easier to remove the outer most electrons from those atoms that have many electrons.




Reactivity - Reactivity refers to how likely or vigorously an atom is to react with other substances. This is usually determined by how easily electrons can be removed (ionization energy) and how badly they want to take other atom's electrons (electronegativity) because it is the transfer/interaction of electrons that is the basis of chemical reactions. 

Metals:

· Period - reactivity decreases as you go from left to right across a period.

· Group - reactivity increases as you go down a group. 
Why? The farther to the left and down the periodic chart you go, the easier it is for electrons to be given or taken away, resulting in higher reactivity.

Non-metals: 

· Period - reactivity increases as you go from the left to the right across a period. 

· Group - reactivity decreases as you go down the group.
Why? The farther right and up you go on the periodic table, the higher the electronegativity, resulting in a more vigorous exchange of electron.

Ionic Radius vs. Atomic Radius 

Metals - the atomic radius of a metal is generally larger than the ionic radius of the same element. 

Why? Generally, metals loose electrons to achieve the octet. This creates a larger positive charge in the nucleus than the negative charge in the electron cloud, causing the electron cloud to be drawn a little closer to the nucleus as an ion.

Non-metals - the atomic radius of a non-metal is generally smaller than the ionic radius of the same element. 

Why? Generally, non-metals loose electrons to achieve the octet. This creates a larger negative charge in the electron cloud than positive charge in the nucleus, causing the electron cloud to 'puff out' a little bit as an ion.

Melting/Boiling Point 

· Period - reactivity decreases as you go from left to right across a period. Increases Na->Si (due to stronger metallic bonding - more delocalized electrons then network covalent) drops Si-P (due to network->molecular covalent) increases P->S (due to increased LDF between molecules ie P4, S8). Drops to Cl, due to smaller molecules (Cl2) decreases to Ar (individual atoms->fewer electrons->smaller LDF). 

· Group - reactivity increases as you go down a group.  

· Metals - the melting point for metals generally decreases as you go down a group.   It decreases due to increased electron shielding->decreased forces.

· Non-metals - the melting point for non-metals generally increases as you go down a group.  It increases due to increased number of electrons->increased London Dispersion Forces.
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Periodic Table of the Elements�Pauling's Electronegativity
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� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/H.html" �H��2.1 


















































� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/He.html" �He��0 
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� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Li.html" �Li��0.98 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Be.html" �Be��1.57 
































� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/B.html" �B��2.04 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/C.html" �C��2.55 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/N.html" �N��3.04 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/O.html" �O��3.44 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/F.html" �F��3.98 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Ne.html" �Ne��0 
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� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Na.html" �Na��0.93 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Mg.html" �Mg��1.31 
































� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Al.html" �Al��1.61 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Si.html" �Si��1.9 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/P.html" �P��2.19 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/S.html" �S��2.58 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Cl.html" �Cl��3.16 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Ar.html" �Ar��0 
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� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/K.html" �K��0.82 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Ca.html" �Ca��1 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Sc.html" �Sc��1.36 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Ti.html" �Ti��1.54 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/V.html" �V��1.63 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Cr.html" �Cr��1.66 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Mn.html" �Mn��1.55 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Fe.html" �Fe��1.83 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Co.html" �Co��1.88 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Ni.html" �Ni��1.91 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Cu.html" �Cu��1.9 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Zn.html" �Zn��1.65 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Ga.html" �Ga��1.81 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Ge.html" �Ge��2.01 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/As.html" �As��2.18 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Se.html" �Se��2.55 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Br.html" �Br��2.96 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Kr.html" �Kr��0 
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� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Rb.html" �Rb��0.82 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Sr.html" �Sr��0.95 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Y.html" �Y��1.22 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Zr.html" �Zr��1.33 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Nb.html" �Nb��1.6 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Mo.html" �Mo��2.16 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Tc.html" �Tc��1.9 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Ru.html" �Ru��2.2 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Rh.html" �Rh��2.28 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Pd.html" �Pd��2.2 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Ag.html" �Ag��1.93 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Cd.html" �Cd��1.69 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/In.html" �In��1.78 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Sn.html" �Sn��1.96 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Sb.html" �Sb��2.05 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Te.html" �Te��2.1 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/I.html" �I��2.66 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Xe.html" �Xe��2.6 
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� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Cs.html" �Cs��0.79 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Ba.html" �Ba��0.89 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/La.html" �La��1.1 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Hf.html" �Hf��1.3 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Ta.html" �Ta��1.5 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/W.html" �W��2.36 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Re.html" �Re��1.9 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Os.html" �Os��2.2 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Ir.html" �Ir��2.2 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Pt.html" �Pt��2.28 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Au.html" �Au��2.54 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Hg.html" �Hg��2 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Tl.html" �Tl��2.04 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Pb.html" �Pb��2.33 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Bi.html" �Bi��2.02 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Po.html" �Po��2 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/At.html" �At��2.2 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Rn.html" �Rn��0 
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� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Fr.html" �Fr��0.7 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Ra.html" �Ra��0.89 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Ac.html" �Ac��1.1 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Rf.html" �Rf�


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Db.html" �Db�


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Sg.html" �Sg�


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Bh.html" �Bh�


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Hs.html" �Hs�


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Mt.html" �Mt�


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Uun.html" �Uun�


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Uuu.html" �Uuu�


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Uub.html" �Uub�


















































































































































Lanthanides 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Ce.html" �Ce��1.12 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Pr.html" �Pr��1.13 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Nd.html" �Nd��1.14 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Pm.html" �Pm��1.13 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Sm.html" �Sm��1.17 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Eu.html" �Eu��1.2 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Gd.html" �Gd��1.2 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Tb.html" �Tb��1.1 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Dy.html" �Dy��1.22 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Ho.html" �Ho��1.23 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Er.html" �Er��1.24 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Tm.html" �Tm��1.25 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Yb.html" �Yb��1.1 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Lu.html" �Lu��1.27 








Actinides 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Th.html" �Th��1.3 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Pa.html" �Pa��1.5 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/U.html" �U��1.38 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Np.html" �Np��1.36 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Pu.html" �Pu��1.28 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Am.html" �Am��1.3 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Cm.html" �Cm��1.3 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Bk.html" �Bk��1.3 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Cf.html" �Cf��1.3 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Es.html" �Es��1.3 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Fm.html" �Fm��1.3 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Md.html" �Md��1.3 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/No.html" �No��1.3 


� HYPERLINK "http://www.cmi.k12.il.us/Champaign/buildings/ci/projects/rowe/chem/Electronegativity/Lr.html" �Lr�
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Ionization Energies of the 3rd Period Elements in kJ/mol�
�



�
Na�
Mg�
Al�
Si�
P�
S�
Cl�
Ar�
�
I1�
495.8�
737.7�
577.6�
786.5�
1012�
999.6�
1251.1�
1520.5�
�
I2�
4562�
1451�
1817�
1577�
1903�
2251�
2297�
2666�
�
I3�
�
7733�
2745�
3232�
1912�
3361�
3822�
3931�
�
I4�
�
�
11580�
4356�
4957�
4564�
5158�
5771�
�
I5�
�
�
�
16090�
6274�
7013�
6542�
7238�
�
I6�
�
�
�
�
21270�
8496�
9362�
8781�
�
I7�
�
�
�
�
�
27110�
11020�
12000�
�






� INCLUDEPICTURE "http://www.unco.edu/chemquest/Images/ionenerg.jpg" \* MERGEFORMATINET ���
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Ionization Energies in kJ/mol


�
1�
2�
3�
4�
5�
6�
7�
8�
�
H�
1312�
�
�
�
�
�
�
�
�
He�
2372�
5250�
�
�
�
�
�
�
�
Li�
520�
7297�
11810�
�
�
�
�
�
�
Be�
899�
1757�
14845�
21000�
�
�
�
�
�
B�
800�
2426�
3659�
25020�
32820�
�
�
�
�
C�
1086�
2352�
4619�
6221�
37820�
47260�
�
�
�
N�
1402�
2855�
4576�
7473�
9442�
53250�
64340�
�
�
O�
1314�
3388�
5296�
7467�
10987�
13320�
71320�
84070�
�
F�
1680�
3375�
6045�
8408�
11020�
15160�
17860�
92010�
�
Ne�
2080�
3963�
6130�
9361�
12180�
15240�
�
�
�
Na�
496�
4563�
6913�
9541�
13350�
16600�
20113�
25666�
�
Mg�
737�
1450�
7731�
10545�
13627�
17995�
21700�
25662�
�









