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The Periodic Table

Periodic — having repeated cycles —_d
First proposed by Mendeleyev, a Russian chemist in 1869
Arranged 69 known elements by weight and chemical properties
Had 4 empty spaces, 3 of which he predicted -
eka-Aluminum (Gallium)
eka-Boron (Scandium)
eka-Silicon (Germanium)

Eka = Samarian for “undiscovered”
The 4 th, technecium was not discovered until the 1920’s

Ordered Te & I by chemical properties, not weight
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Chemistry Department Periodic Table
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The Periodic Table Is Universal

Implies Organized Knowledge
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The Periodic Table
Format often used (incorrectly) for humor
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Science Fiction Periodic Chart
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Biochemical Elements of Life

Group 1 2 3 4 3 6 7 a 9 10 11 12 13 14 15 16 17 1@

€7 @8 g 100

Actinoids E= Fm

Conyrght Lary P.Talor oD, Al RightsReserved LPT

Biochemical Elements of Life

Key:

[ Major, essertial, all lifs

3 Major catons, alllife

1 Major anions,alllife

=1 Essential, trace, all ife

0 Special zed uses, somve life

0 May be bound, transported, reduced, and/or methylated
3 Inertor unknown biclogical function

Dietary minerals
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Essential Elements:
Some Homes Provide Needed Oreo Cookies
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Elemental Stellar Origins
Elements > Fe Only From Supernova Events

Primordial Gas

Red Giants
Hot Blue Stars

* Supernovas
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Mendeleev’s Original “Table”

3 Known Elements

R - N

Arranged by Atomic Weight
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The Periodic Table

Periodic = repeating

Elements ordered by Z show “repeating properties”
Period: rows ~ similar trends

Groups: columns ~ similar chemical properties
Groups = chemical families
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Periodic Table exists in many forms
Depends upon Publisher’s Choice:
Data Provided
Geometric Format
Elemental Special Properties
Student Learning

Unit Exam will not test different Formats

No matter what geometry is used
Elements show periodicity
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Periodic Table - Photographic
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Periodic Table Emphasizing Physical State
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Student Table From the 1960’s
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Student Table From the 1960’s

Copyright Larry P. Taylor, Ph.D. Al Rights Reserved LPT

Welch - Standard for Decades
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Set Dressing for Movies
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Crystal Structures of the Elements

Periodic Table - Blocks

Column Labels:
A&B
Numerals

Emphasizes Filling Sub-Orbitals
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Periodic Table - Extended

ol the

elements
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A Circular Periodic Table
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Another Circular Periodic Table
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Elemental Spiral Map

of the
elements
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Periodic Table - Planar
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Periodic Table - Pyramid
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The Periodic Table- Atomic Size

~valence s-orbitsl R{max) [pm] coded by ball size
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Atomic size increases as you descend within a family

Copyright Larry P. Taylor, Ph.D. - All Rights Reserved LPT

XD

ﬁr Natural IS0tcpe LISTIOUtON : Not On Exam ’L:‘“
|

Copyright Larry P. Taylor, Ph.D. Al Rights Reserved LPT

The Periodic Table Notation
Placement of data at publisher’s option

16 < *

S & Symbol

32.07 «— AMU (weighted)

Mass
Always greater

Isotope information not given

LPT
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The Periodic Table

Representative Elements: “A” groups (Edges)
Transition Elements: “B” groups (Middle)
Lanthanides: #58 - #71 (Bottom - upper)
Actinides:  #90 - #103 (Bottom - lower)

Transitipn
A’s
\ B’s

l A’s
K
Lanthanides \
e
Actinides =/7

Repr tative

/

Repr tative

Copyright Larry P. Taylor, Ph.D. - All Rights Reserved LPT

The Periodic Table - Families
Group 1A (1): Alkali Metals A

Group 2A (2): Alkaline Earths ::%YT
Group 7A (17): Halogens

Group 8A (18): Noble (Inert, Rare) Gases

Allal: Metals Nuble Gases
. !

Transition Metals

e mnf e

#h Pd

T.anthanides ——
Actinides
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3 Categories: of Elements

Metals Metalloids Nonmetals

(left of staircase) (staircase) (right of staircase)
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Metals - Left Side Periodic Table

Metallic shine or luster
Flexible

Solids (mostly) @ room temp
Ductile - can be drawn into wires
Malleable - can be pounded into thin sheets
Conduct heat & electricity

¢ More Metallic
‘ Periodic Takie
of the Elemerts

Metals
Most Elements (> 80)

Beyond Iron:
“Heavy Metals”
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Nonmetals - Right Side Periodic Table

Brittle, hard (when solid)

Mostly gases @ room temperature
Not malleable

Not ductile

Poor conductors

More Non-getallic
oyt - Non-Metals

17 or 18 Elements

Periodic Table
of the Elements

At has some metallic,
some metalloid, and
mostly halide properties
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Metalloids (Semi-Metals) — “Staircase”

Properties (metallic or nonmetallic) depend on environment
Semi-conductors

good conductor at high T Stalrsase
poor conductor at low T .

B Boron Periodic Table

Si Silicon of the Elements

Ge Germanium : -
As Arsenic
Sb Antimony
Te Tellurium
Po Polonium?
At Astatine ?? | pord

6,7, or 8 El
At on some, Most consider At a halide
Copyright Larry P. Taylor, Ph.D.  All Rights Reserved LPT
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Periodic Table — Summary of Families

Group 1A (1):alkali metals

Group 2A (2):alkaline earths

Group 7A (17): halogens

Group 8A (18): noble (inert, rare) gases
Representative (1-2;13-18) : The “A” Groups (the Edges)
Transition Metals (3-12) :  The “B” Groups (the Center)
Metalloids: “Staircase” =» B, Si, Ge, As, Sb, Te, Po
Lanthanides = upper, of lower rows

Actinides = lower, of lower row
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Common Elements — Need To Memorize

Name & Symbol Only -
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Memorizing Preferable to Alternatives

LPT
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Slightly Extreme Learning Aids
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