The Periodic Table
This is the Blackboard Periodic Table (xIs)

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

The 4 th, technecium was not discovered until the 1920’s

Ordered Te & I by chemical properties, not weight
Established state standards for alcohol content in Vodka

The Periodic Table Is A Universal Symbol of Chemistry
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Format (Implied Organization) often used for humor

[j The Periodic Table
- of Dessert

‘Ta Ge Vsr

I Mott | [Rasgoery | Bambery | (Chwry |

s 15 i o i g o 05

L7 Or A aﬂ At Rb Bb Ce |so}

Scoville Units

Table of

Hardware

: Periodic Table of Scovil

e Units™

S00.700 | 500-TE)

El | Sf

El-Paso | SastaFeGrande

An | Sa

Ta | Ca

Tabasco | Cayenne
30,000 - 50,000 30,300 - 50.000

Ansheim | Sandis
S0-2500 | 500-2500

Es | Po

Scoville Units Foods
thescienceofheat.com

Oh | Sb

Crasge Hasaswr  Scalch Bonet

Copyright Larry P. Taylor

All Rights Reserved



Science-Fiction Periodic Table

PERIODIC TABLE OF SCI-FI FILM AND TELEVISION
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Sometimes used for emphasis
(Elements of Life)
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Key:

1 Major, essential, all life
0 Major cations, all life
3 Major anions, all life
[ Essential, trace, all life

[ Specialized uses, some life
[ May be bound, transported, reduced, and/or methylated

[ Inert or unknown biological function

Stellar Evolution

Elements In Nature Formed Only During Supernova

Mendeleev’s Original “Table”

Arranged according to atomic weight




The Modern Periodic Table
Periodic = repeating
Elements ordered by Z show “repeating properties” € Very Important!
Period: rows ~ similar trends
Groups: columns ~ similar chemical properties
Groups = chemical families

.T«], Periodic Table
of the Elements
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Has a variety of Forms
Key element is periodicity

Multiple Formats:
Emphasize Periodicity
Not Tested

* Lanthanide
Series

+ Actinide
Series

Photographic
Jdurg’s Photegraphiic Sable Of The Elements
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The Extended Periodic Table

Long Form of Periodic Table
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Periodic Table of the Elements
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Student Table From 1960°s

PERIODIC TABLE OF THE ELEMENTS
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Percent lonic Character of a Single Chemical Bond
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Welch Chart (Hollywood set dressing for years)

i~ PERIODIC CHART OF THE ATOMS =

The Atoms Grouped According to the Number of Outer [Valence] Electrons .
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Another “Blocked Version”
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A “Circular” Version
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Spiral “Map”

Hexagonal View

Periodic table gets a makeover
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This Pyramidal T able is based upon the

Planar Periodic Table
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Pyramidal Periodic Table

& wersion of this table accomparded
by an informative article about the

histoty of the petiodic table appeared
i the September 1992 issue of
Seoientific American, written by Eric B

periodic table developed by William B, H | He

Tetizenn of the Undversity of Citcintati,

Heawy black lines indicate elements

with the same type of outer electron T[4 |5 |6 [F |& |8 |0 Seerrd, PhID,
shells. Blue lines show elements Li|Bel] B C| M| OfF(MNe

belonging to the sathe groups. Red 112 13 f14 s (16 17 13

lines show secondaty relationships Ma|Mgj Al | Si| P 2 CIf Ar

ity chemical properties.
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&7 |&& |§9 |90 (91 [92 |95 |94 |95 |96 |97 [9& (99 [{00 po1 (102 (03 104 (105 ({06 (107 {05 Pod 110 (111 112 [113 [114 115 {16 P17 [11E
Fr|Ra| &c| Th| Pa| U | Mp| Pu| Am|Cm| Bk| Cf| Es | Fm| Md|{Ma| Lr | BF| Ob| Sg| Bh| Hs | Mt
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Atomic Size (Increases Within Family With Increasing Weight)

Isotope Information (typically not given)

Periodic Table of the Elements

1 18
TR Natural Isotope Distribution Z He
——| 2 Key: 13 14 15 16 17 |——
3 L[4 Be [46Pd]| Atomic Mumber, Symbal 5 B[&6 Ccl|7 N[E ofe F |10 Ne|

| ‘l I Isatapic Distribution | |

| TE | Most Abundant lsotape —— | | —
11 Na[12 Mg 15 P[18 S|17 CI[18 Ar
—'_:|3 = 3 4 5 6 7 8 9 | _..._ll e _l
19  K[20 Ca 21 Sc[22 Ti[23 V|24 Cr[25 Mn|26 Fe|27 Col28 33 As|34 Se|35 Br[36 Kr
|. i J. ! 0 [ I U i II 1 || Ll
= o g £33 = = ey z z | )
37 Rb[38 Sr 39 Y [40 Zr|41 NbJ42 Mo|43 Tc|44 Rul45 Rh|46 Pd 51 Sb[52 Te|53 154 Xe
| A (el o] [l | A Ll
= = = pi1 = el g i | T i)
55 Cs|56 Ba 71 Lul|72 Hi|73 Ta|r4a W|[/5 Re[/6 Os|77 Ir |7 B3 Bi[B4 Pol85 At[B& Rn|
| - ﬂ | ||| |
1 L J AL ,
5} T e e 1 = {3 =T i E-
87 Fr[88 Ra 103 Lr[104 RT[105 Dbf108 Sg|107 Bh[108 Hs[i0S Mt[110 Ds| 11 115 Uup[116Uuh|
89102
57 La]58 Cel|58 Pr|60 Nd[6T Pm|62 Sm|&3 Eul|64 Gd|s5 Tb|s6 Dy|s7 Ho|g8 Er]68 Tm[70 Yb
*Lanthanid i cata o yom
AT ‘ | || Eme
A | ekt [ L1} p— . AT
] i ] T e JE £l T T | e T p e on |sotoplc
[B9 Ac[o0 Th|91 Pale2 U |93 Np[94 Pul5 Am[96 Cm|97 Bk|o8 CI[o8 Es[100 Fm|101 Wd|10Z No| G

**Actinides

PP Taykr
Furs Apel e 1508
71, 1564007
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The Periodic Table Notation
16 <~
S & Symbol

32 . 0 7 -« AMU (weighted)

Families — Direct Result of Periodicity
Families have similar chemical properties

Group 1A:  alkali metals

Group 2A:  alkaline earth metals
Group 7A:  halogens

Group 8A:  noble (inert) gases 2

Periodic Table
of the Elements

IB IVB VB VIB VIB ——VII—— B 1B

lIA IVA VA VIA VIA

Representative: Outside Columns
Left: 2 Columns Right: 6 Columns ’
Transition: Inner Block (10 columns) ¥

* Lanthanide
Series

+ Actinide
Series

3 Categories: of Elements
Metals Metalloids Non-Metals

1 18
— = Element: Z—
|Alkali Earth MetalgHalogens atomic number (B
Noble Gases 5
== 13 14 15 16 4
| Transactinides i

i t i hal

19 |20.2
atomic weipht 7 18
Cl | Ar 3
4 5 6 7 8 9 10 11 12 355 [39.9

Br | Kr |4 Metalloids: On Staircase

| 5 [36
799 (838
3 |54

I | Xe |5

127 131 Metals: Left of Staircase

. - o Non-Metals: Right of Staircase

210 | 222

104 [105 (106 [107 [108 (109 (10 (11 [112 {113 {114 [115 [116 [117 [118
Rf |Db | Sg |Bh | Hs | Mt | Ds | Rg (Uub |Uut (Uuq|Uup (Uuh|Uus |Uuo | 7
261 [262 |266 |264 [269 [268 |281 [272 [285 |284 |289 [288 |292

Lanthanide Fi 2 B2 4 T
Series Pm |Sm | Eu | Gd Yb |Lu
145 [150 |152 [157 173|175

Actinide 93 94 95 96 102 103
Series 7 | Th Np | Pu |Am [Cm No | Lr
237 | 244 [243 |247 |247 [251 [252 259 [ 262

Copyright Larry P. Taylor All Rights Reserved

13



Metals
Metalloids — The “Staircase”
Metallic shine or luster
Flexible Border Between Metals & Non-Metals

Solids @ room temp Properties depend on environment

Ductile - can be drawn into wires Semi-conductors
Malleable - can be pounded into thin sheets good conductor at high T
Conduct heat & electricity poor conductor at low T

Non-Metals — Right Side Periodic Table B Boron

Si Silicon
No shine ~ variable colors Ge Germanium
Brittle, hard As Arsenic
Mostly gases @ room temperature Sb Antimony
Not malleable Te Tellurium

Not ductile Po Polonium
Poor conductors

Periodic Table — Summary of Families

Group 1A:  alkali metals A B

. . 1A Original Designation o VIILA
Group 2A: alkaline earth metals . , e /_%
. S04 11 Symbel\ IIA IVA VA VIA Vila 5220
Group 7A:  halogens o~ B e
B E 10
. H Li - B [c [N [0 [F [Ne
Group 8A:  noble (inert) gases 2 i B ——— iy ——— s g s s
s fNe 1B IVB VB VIB VIB ,— VIIE—— 1B 1B | bt bone o ltbs ook

H . 25,086 (30974 (3208 |35453 [39.948
Representatlve The A G roups (the Edges) lgK 21Sc 22'I'i 23V 2I‘Cr 2i\/ln 2aFe 2220 2ENi ZEu mZn 3Ga %e 33\5 3‘39 35I3r 36Kr
44956 [47.88 50542 |S1.996 |54.938 |SS.847 |58 933 |S8.69 |63.546 6539 6972 [73.59 74922 |1896 [79.904 [33.80

Transition Metals: The B Groups (the center) oIy 2w [hto [ e Fou [Bn [oa [og [oa o G oo DR

| n I | Xe
|88.906 |91.224 |92.906 [9594 |(98) [101.07 10291 |106.42 107.87 |112.41 (11482 |118.71 (12175 J12750 126 91 [131.29

IS
&

©n
&

11 d . “S : 99 S G Sb 5 1 R e
VI Cs 71| Hf | Ta | W |Re | Os | Ir [ Pt | Au | H Tl | Pb | Bi o | At |Rn
eta 01 S' talrcase B’ 1, e’ AS’ 9 Te) PO 6 132 91 178.49 |180.95 (18385 |186.21 1902 [192.22 [195.08 [196.97 Zﬂﬂgg 20438 [2072 |208.98 l;’m (210) [(222)
57 89 104 105 106 107 108 109 110
7 EE to103{Unq |Unp [Unh (Uns |Uno (Une |Uun | (Mass Numbers in Parentheses are | _Phases
@23) Q2D K282 K269 Sr2e) B2 TI(286) 06T from the most stable of common Solid
Metals 150Topes.) Ll(-)md
Gas
Rare Earth  d-block fblock

Lanthanides = upper, of lower rows Blewanty "Ce [Pr [Nd [Pm [Sm[Eu [Gd [Tb [Dy [Ho [Er [Tm [¥b [Lu

. . Lanthanide Series ‘33891 193n 12 19:091 ;3424 ;345) 195035 ;il 96 192725 ;%893 ;gzso 1;;493 11%25 ‘ﬁ” ﬁggm 11704;91

Actinides = lower, of lower row st soes 25, |1, [Pa [0 [ Pbu [Am [Em i [er s [Fm (10| No [Tr
ctinide Series

[227.03 | [232.04 3104 [238.03 [23705 [(244) [243) |24 247 |(251) [(252) [(257) [258) [c259) |260)

These Common Elements Should Now Be Memorized

Common Elements

Atomic Atomic Atomic
Number Symbol Element Number Symbol Element Number Symbol Element
1 H Hydrogen 13 Al Aluminum 28 Ni Nickel
2 He Helium 14 Si Silicon 29 Cu Copper |
3 Li Lithium 15 P Phosphorus 30 Zn Zinc |
| 4 Be Beryllium 16 S Sulfur 35 Br Bromine
5 B Boron 17 cl Chlorine 36 Kr Krypton
6 c Carbon 18 Ar Argon 47 Ag Silver
| 7 N Nitrogen 19 K Potassium 50 Sn Tin ‘
8 o} Oxygen 20 Ca Calcium 53 1 lodine
9 F Fluorine 24 Cr Chromium 56 Ba Barium |
10 Ne Neon 25 Mn Manganese 80 Hg Mercury ‘
a1 Na Sodium 26 Fe Tron 82 Pb Lead |
12 Mg Magnesium 27 Co Cobalt l
1A 7A BA
1 17 18
T 2a 3A 4A 5A 6A [ I2
" 2 13 14 15 16 | H | He
314 5167|8910
Li | Be B|C|{N|O|F Ne
T2 ;. 45 5B 6B 7B~——8B— 18 28 |13 (18 [FISHAEHAAE
NalMgl 3 4 5 6 7 8 9 10 11 12| AI|Si| P | S | CI{Ar
19 |20 24 125 | 26| 271 28|29 |30 36 | 36
K |Ca Cr |Mn| Fe | Co| Ni |Cu | Zn Br | Kr
47 50 53
Ag Sn 1
56 80 82
Ba Hg Pb
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‘cause memorizing is preferable to these training aids

Assignment

Continue Taking Unit 4 Practice Test
Blackboard only records highest score
Take until multiple 100’s have been scored (questions are variable)
(Gives sense of test exam format and content)

The Practice Quiz is very similar to the Unit Exam
Success on Unit exam is directly related to practice exam experiences

Continue memorizing:
Polyatomic lons
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