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oFew scientistshave equaledhis breadth of vision and his keennessof insight
Into truly fundamental problems In both experimentand interpretation he has
beenthe leaderin the developmentof chemicalthermodynamics<.He grasped
the significanceof the electron pair in molecular structure and laid the
foundation for the modern theory of valence He extendedour conceptof acids
and bases He was the first to isolate heavy hydrogen He has addedto our
understanding of the color of organic compounds He has elucidated the
complexphenomenaof phosphorescencke X
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1899PhD Harvard,TW. Richardgpesosatomicy
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1917-18: ChemicaWarfareService GasDefenseSchoolPari3
1923 Valenceandthe Structureof Atomsand Molecules

(with Merle Randall) Thermodynamicsand the Free
Energyof Chemicabubstances

1926 TheAnatomyof Science
193235: Isotops

1930s: acidsbasesde Lewis
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G. N. Lewis, c. 1900 G. N. Lewis, c. 1910



Theodore WRichards (1868928) Arthur A.Noyes(1866;1936)
PremiNobel1914:Determinacidde pesosatomics Format ambOstwalda Leipzig
Director del Department d®uimicaa Harvard Director del MIT
Volumsatomicsi moleculars Energia lliure, termoguimica
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Harvard, 1902
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Gilman Hall, University of California, Berkeley \[Y

> . “

University of California College of Chemistry staff members in front of the
newly constructed Gilman Hall, 1917. Gilbert N. Lewis is fifth from the left,
first row.
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William Bray Richardlolman JoelHildebrand
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1. In every atom is an essential kerne/ which remains unaltered in all
ordinary chemical changes and which possesses an excess of positive
charges corresponding in number to the ordinal number of the group in
the periodic table to which the element belongs.

2. The atom is composed of the kernel and an outer atom or shell, which,
in the case of the neutral atom, contains negative electrons equal in num-
ber to the excess of positive charges of the kernel, but the number of elec-
trons in the shell may vary during chemical change between o and 8.

- 3. The atom tends to hold an even number of electrons in the shell,
and especially to hold eight electrons which are normally arranged sym-
metrically at the eight corners of a cube.!
- 4. Two atomic shells are mutually interpenetrable.
. 5. Electrons may ordinarily pass with readiness from one position in
the outer shell to another. Nevertheless they are held in positien by
more or less rigid constraints, and these positions and the magnitude of
the constraints are determined by the nature of the atom and of such
other atoms as are combined with it. |

-6. Electric forces hetween particles which are very close together do not
obey the simple law of inverse squares which holds at greater distances.



The Cubical Atom.

A number of years ago, to account for the striking fact which has be-
come known as Abegg’'s law of valence and countervalence, and according
to which the total difference between the maximum negative and posi-
tive valences or polar numbers of an element is frequently eight and is
in no case more than eight, I designed what may be called the theory of
the cubical atom. This theory, while it has become familiar to a num-
ber of my colleagues, has never been published, partly because it was in
many respects incomplete. Although many of these elements of incom-
pleteness remain, and although the theory lacks to-day much of the novelty
which it originally possessed, it seems to me more probable intrinsically
than some of the other theories of atomic structure which have been pro-
posed, and I cannot discuss more fully the nature of the differences be-
tween polar and nonpolar compounds without a brief discussion of this
theory.
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Fic. 15—Two Overlapping Positive Spheres (Thomson).
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Fig, 14.10. SCHEMATIC REPRESENTATION OF
¢is (left) anD frons (right) ISOMERS OF
COMPLEX METAL IONS.

(From A, Werner, New Ideas on Inorganic Chem-
stry (1011].)

AlfredWerner(1866¢ 1919)

Alfred Werner, NeuereAnschauungeauf demGebieteder anorganischerChemig1905

PremiNobelde Quimica(1913 "in recognitionof his work on the linkage of atomsin moleculesby which he has
thrown new light on earlierinvestigationsand openedup new fields of researchespeciallyin inorganicchemistry".



Alfred L. Parson, "Magneton Theory of the Structure of the Atom," Smithsonian
Miscellaneous Collection, Pub 2371, 80pp, 2 plates (Nov 29, 1915)



