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each of the known elements listing
o the symbol,

o the atomic mass,

o and the chemical properties.
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* Mendeleev arranged the cards in order of
Increasing atomic mass.

* He noticed a pattern.

Li Be B C N 0 F Na Mg || Al Si P S Cl

7amu 9amu 11amu 12amu || 14 amu 16amu || 19amu 23 amu 24 amu 27 amu 28amu || 31amu || 32amu 35amu
very active active metal metal metalloid nonmetal active very active very active activemetal [| metal metalloid nonmetal active very active
metal nonmetal nonmetal metal nonmetal nonmetal

* The properties repeated regularly.
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Mendeleev moved the cards, keeping them in
order of mass, so the first one with repeating
properties was under the one simi

Li
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very active
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very active

nonmetal

* The cards thus arrangec
families with similar properties.

formed groups or

* This arrangement forms the basis for the first
Periodic Table.
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Mendeleev’s Periodic

 Based on his observations, Mendeleev
concluded:

Wheh the elenents are
arrangeo ln lncreasing oreer

of atomlic rmass, the chemical
oroperties repeat periocicaliVve

 This is known as the Periodic Law.



Could Mendeleev be Wrong?
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Look through the Periodic Table. Are all the
elements in order with respect to mass? No

Which elements are out of order with respect to
mass? Ar—K; Co—-Ni; Te-l; Th—Pa; U-Np; Pu—Am

Mendeleev was aware of some e
of these discrepancies.

o He knew that if tellurium and iodine were -
in the right family, they were out of  TtuTzn [ca|ce] 55T
order with respect to mass. Thg|caln [sn

o He believed that when scientists ol ST A Sl
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improved techniques for measuring
atomic mass, these discrepancies

would disappear.

He was wrong!!
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Mendeleev found an important pattern -
repetition of properties. But does it make sense
to think that the pattern is caused by mass?

What parts of an atom affect its mass?
protons and neutrons

What parts of an atom affect its properties?
protons and electrons

Today we know that different isotopes of the
same element have the same properties, but
have different masses because of neutrons which
affect the mass, but not the properties.

Mendeleev does not make sense. Mass does not
cause chemical properties.



* When the elements were ordered so each was
in the correct family some were out of order
with respect to mass.

* When the elements are placed in the proper
order, they are numbered sequentially. This
number is called the atomic number. =

* By using a technique called X-ray ‘ﬁ E,
diffraction, Henry Moseley (1913) Sk
showed that the atomic number was =
the nuclear charge or the number of
protons.




The Real Periodic Law

 Moseley showed that when the elements are
arranged in order of atomic number (as
measured by X-ray diffraction), the discrepancies
in Mendeleev’s Periodic Table disappear.
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* Moseley corrected the Periodic Law:

When the elements are
nged In Increasing oroelr of

 gtomic nunmber, the chenical

oropertles repeat periocicalive

e This is the basis for the modern Periodic Table.



(e\/en tho gh he was wrcng)7

* When Mendeleev
arranged the elements
in order of increasing
mass, he inadvertently
arranged them in order
of atomic number, with
few exceptions.

 The graph to the right
shows that there is a
direct relationship
between atomic mass
and atomic number.
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Each element has its own box on the Periodic Table with a lot of

information in it.

There is a key to tell you what
information in each box means.
Although Periodic Tables differ,
most have the same basic
information.

Starting from the top of thedox,
the information on the ke¥ to the
right is as follows:

o [1 - weightec |f ,

the eterme

o [2Keommon oxidatief states)

during bondingz

o [3 W Bne, two, or }

KEY
ARiomic MasD— [12.0111 -4
}4"’- mon Oxidation Ny
States
m +4
C
Dmm Number 6
e £ctron Configuration = 24
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of the mass of the common isotopes of

2lls number of electrons lost, gained or shared

d |etters related to the name with the first letter

capltatized and other lefters [ower case. The three letter symbols are

systematic ng
o [4)@
o [S5k€lectron configuratio

es tha¥repregsent the atomic numbers of unnamed elements;
numbgr of protons; and
' arrangement of electrons in energy levels



