The Periodic Table

Periodic Table
of the Elements
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The Basics

= \What does periodic mean?
= [Having or marked by repeated cycles
= \What things in our everyday:life do/we notice

as cyclic or periodic?.

= \What are some of the patterns you notice
on the periedic table?

= There are many important people who
played akey role in'erganizing the
elementsiinisuch ani intricate fashion:..

John Newlands (1864)"

= |n 1865, English
chemist John
Newlands presented
another way to
classify:and erganize
the 62 elements
known at the time

Elements are like a collection

As more and more elements
were discovered it became
more important to organize

and classify them

Between the late 1700’s and mid
1800’s scientists, using mostly.
atomic spectroscopy, doubled the
number of known elements.

Newlands placed the elements in
order of increasing atomic mass

He noticed that the properties of
the eighth element were like
those of the first, the ninth like
those of the second, and so on....
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Newlands' Arranged Elements in Octaves:

H|F [Cl [Co/Ni| Br Pd | I = He called this repeating pattern of:
Li K | Cu |[Rb [Ag | Cs every eight elements

= Ca| 7Zn | Sr | Cd |BaV = THE LAW OF OCTAVES

Y U | Ta
In Zn | Sn | W
As i Shb | Nb
Se Te | Au

= After the eight notes of the musical
scale

* The Law of octaves was not readily Dmitri-Mendeleev: (1869)
accepted b/c it did not work withrall Russian chemist
elements demonstrated connection

pe— between atomic mass and
= Newlands law was also criticized b/c the elementall properties

use of the word octave was considered Noticed (like Newlands) that
« . e when elements were putin
Very. unscientific order: of atomic mass there

= The important thingiwas that: Newland was a periodic repetition|of
: g their elemental properties
recognized that properties ofielements :
Arranged elements in order: of
Were repeaied INcreasingatomic mass into;
columns withisimilar
properties
Tihis was the first periodic
table

e Mendeleev’s Periodic Table of 18691
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Tabelle IL
g Gruppe 1. J Gruppe IL | Grupps. ILL | Gruppe 1V, Grnpp: V. Iam,.p.: VI :Gr\lppo VIL|  Groppe VUL
& ) B 80 we | B oA o
1 H=1' | ’ !
2 Li=7___ Be=%4 _ [B=11 =12 __ N=u o=15 F=19
3 Na=23]  Mg=24| Al=27,3  si—2 P31 8=32] C1=355
4 K=89  Ce=40 |—=u  Ti=48 V=51 Cembt  Mamss  [PessbS, Comss,
| i ] Ni=59, Cu=63.
5 (Cu=63)  Zn=6  —=68  —=7  Ae=75  So=78  Br=80
6 Rb=85  Br=87  ¥e=88  Zr=90  [Nb=94 Lu=90 ~=100  |Ku=104, Kh=104,
| ' PA=106, Ag==1086.
7 | (Ag=108) Cad=112 In=i13 So=118] BL=122 To=12  J=127
8 [Co=133  Ba=187  Di=198  PCo=140 | — - - - =
9] ! - - - - - -
10 |~ - "Bc=178  Rla=mise (Ta=182 W=184  — Oa=195, Te=197,
‘ ! | . B=198, Au=199.
Ho| (Au=i99)  Hg=200)  Ti=204]  Th=207  Bi=208 =1 ~!
12 i~ ‘— - Ta—mt i_ ic:m |— i - - = -

But there were problems...

= As new elements were discovered and
atomic masses wWere more accurately,
determined;, some elements with different
properties were grouped together

Problem Solved!

= ioseley’s arrangement solved the
problems with Mendeleev’s table

= His arrangement resulted in clear periodic
patterns of properties

= | ead to Periodic Law:
= Statement that there is a periodic repetition' of:
chemical and physical properties ofithe
elements when they are arranged'in
Increasing atomic number

= lendeleev's table was widely accepied
because it predicted the existence and
properties of undiscovered elements

= He also left blank spaces on the table for

elements not yet discovered.

= Predicted properties of yet o be
discovered elements suchias scandium,
gallium; andigermanium

Henry Moseley (1913)

English Chemist

Figured out the problem

with Mendeleev's Table

What did Moseley.

Discover: before?

= Atoms of each element

contain unique number of
protons intheir nuclei

He arranged elementsiin

order of increasing atoniic;

number: and not

INcreasing atomic mass
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