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Classifying Elements
Dobereiner’s Elemental Triads

Elements repeat
properties in groups
of three based on
mass. The mass of
the middle element
is the average of the
mass of the first and
third element.

SetI Set IT Set-TIT
Element | Atomic | Element | Atomic| Element | Atomic
mass mass mass
Calcium | 40 Lithiu |7 Chlorin | 35.5
m e
Strontiu | 87.5 | Sodium | 23 Bromin | 80
m e
Barium | 137 Potassi | 39 Todine 127
um

barium

2

_40+137

Average of the
atomic  masses
of calcium and

=885

Average of the
atomic masses
of lithium and
potassium
_7+39 23

2

Average of the
atomic masses of
chlorine and iodine

_ 3554127 _
===

812

Atomic mass of

Atomic mass of

Atomic mass of

Johann Dobereiner
German Chemist

1780 — 1840AD

strontium = 87.5 | sodium =23 bromine = 80
c I .f i E I t
Newland’s Law of Octaves
Table 4.2 Newland’s table of octaves (oct- eight)

NO. NO. NO. NO. NO. NO. NO. NO.

H1 F8§ Cl1s Co&Ni22 |Br29 Pd 36 142 Pt & Ir 50

Li2 Na9 K16 Cu23 Rb 30 Ag 37 Cs 44 0Os 51

G3 Mg 10 Cal7 Zn24 Sr31 Cd 38 Ba & V45 Hg 52

BO4 Alll Cr19 Y 25 Ce & La33 | U40 Ta 46 Ti53

(o]l Si12 Ti18 In 26 Zr32 Sn 39 W47 Pb 54

N6 P13 Mn 20 As 27 Di&Mo 34 | Sb 41 Nb 48 Bi55

07 S14 Fe21 Se28 Ro&Ru 35 | To 43 Au49 Th 56

Elements repeat properties when arranged in
rows (periods) of 8 elements (the octave)

John Newlands
British Chemist
1837 — 1898AD
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Classifying Elements

Hinrick’s Spiral Periodic Table

Elements repeat
properties when
arranged into a
double spiral. The
spiral doubles over v
when elements of w
similar properties
come near each
other

Ingo Waldemar Dagobert Hackh, 1914

Gustavus Hinrichs
German Chemist

1836 —1924AD

Classifying Elements
Mendeleev’s Periodic Table

of[Hlu m v v wvi v
He Li Be B (eC N [¢] F
400 | 694 [ 901 | 108 | 120 | 140 | 160 [ 190
Ne | Na Al Si P |®S Cl
202 | 230 5"‘3 270 | 281 | 310 | 321 | 355 Vil
Ar K Ca | Sc v Cr| Mn|®Fe [ Co | Ni
400 | 391 | 401 | 450 | 479 | 509 520| 549| 559 | 589 | 587
®Cu| Zn| Ga| Ge| As| Se | Br
635| 654| 697| 726| 749| 790 | 799
Kr | Rb | Sr Y Zr | Nb Mol Tc| Ru | Rh | Pd
838 | 855 | 876 | 889 | 912 | 929 | 959 (©99)| 101 [ 103 | 106
vog Cd In| ®Sn| Sb| Te 1
1 12| 5] 19| 122 128 | 127
Xe [ Ce | Ba [ La | Hf | Ta W| Re[ Os | Ir Pt
131 | 133 | 137 | 139 | 179 [ 181 184| 180 194 | 192 | 195
®Au OH? Ti | ®Pb| Bi| Po | At
197 [ 20° 204 [ 207| 209 (210) | (210)
Rn | Fr | Ra [®Ac [®Th [®Pa (e U )
| 222) | (223) | @26) | (227) 2 | (231) | 238 Lanthanide series

® Actinide series
® Known to Ancients

| 232 |
I D 's triads | Known to

Elements repeat properties when arranged by
atomic mass. (rows and periods)

Dmitri Mendeleev
Russian Chemist

1834 - 1907AD
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Classifying Elements
Discovery of the Noble Gases

Ra m Say a | (0] ng Noble Gas: First discovered Who Discovered
W|t h Ot h er Helium August 18", 1869 Pierre-Jules-César
[11] Janssen
scientists of the Neon 1898 Sir William Ramsay and
. . Morris W. Travers
t| me pu I’Ifled d Argon 1894 Sir William Ramsay and
new inert (can’t Lord Reylelgh
Krypton May 30, 1898 [12] | Sir William Ramsay and
react as. t h e Morris W. Travers
bl ) g ! Xenon July 12, 1898 [13] Sir William Ramsay
no € gases’ Radon 1900 Friedrich Ernst Dorn
the flnal group Unnoctium 2002 Scier.nists in the Joint WI"Iam Ramsay
of the periodic R;:::::;eaf:; E:\:llr?nrce Scottish Chemist
table ety | 1852 =1916AD

Classifying Elements
Modern Periodic Table

With the discovery of the subatomic particles (e, p*, and n°), and the
nucleus, the modern periodic table was arranged by atomic number.

e ‘co "Ni “cu “zn |"Ga

< ‘Ru Rh Pd Ag ‘cd

s "‘l‘r "pt Au ":Hg

e e \Eos )Fre )2 cmie
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Periodic Table

The periodic table is a chart (table)

of elements arranged based on

their properties (the attributes that

make something unique in science)

Element Properties

Elements have properties that
make them different from all other
elements based on structural
similarities in protons (p*),
electrons (e’) and orbital structure

The Periodic Table of the Elements [f; 7

F FeR T e e
i iCy 1zn

Ry {Rh {Pd JAg |Cd | sn

Ta] e 78] o, 76| 2, 77|, 7 o 79 o0 e
Os dlr 4Pt 4Au "Hg

{3 ] | ) O ) o o e
Hs Mt_ [Ds, Rg_|Cn_ Uut JUL J

) ) ) P ) e s e e e e
e Pr_|Nd |Pm_[Sm |Eu Gleb'sD.v. o |Er

“JAc [Th [P U |Ne {Pu. 1Am iCm l?k lﬂ JEs_ JFm [Md_|No

The periodic table shown above
illustrates the common groupings
of elements based on the element
characteristics

Modern Periodic Ta
Groups and Periods

Elements are arranged into groups (up and down), and periods (/eft to

right) based on atomic number.

Group 1
Group 2

Period 1

Period 2

Period 3

BHHH
o

Period 4

Period 5

Period 6

Period 7

ble

arranged into 8
groups and 7
periods.

B 1he veriodi .
e periodic table is
(B cN[o]F [ne P
(Allsi|Pls|c|ar
[Rn|
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Modern Periodic Table
Groups Naming and Num[aering

Groups are numbered in

| sl |1 |s
3| E e | 858|228
two ways (modern + trad) HE I EIEIR IR
2| = S|S5|&E|6| 2|2
1 (1A) — Alkali Metals g1 8 HEHEEHEE
. U} (U Y} (U (U (U (U (U
2 (2A) — Alkali Earth Metals [He|
13 (3A) — Earth Metals [LiBe (B c|NJO F[Ne
15 (5A) — Pnictogens [Na|mg| rensiton metat Alsi| P s A
16 (6A) — Chalcogens g Sn %
17 (7A) — Halogens Pb| Rn|
18 (8A) — Noble Gases
10
Modern Periodic Table
Metals, Non-Metals, and Metalloids
Main groups H He|
are shown Na Mg Al|si| P | S |Cl|Ar| metals

K |[Ca|Sc|Ti| V |Cr|Mn|Fe|Co|Ni|Cu|Zn|Ga | Ge|As|Se Br|Kr
here (metals, .

. Rb|Sr| Y |Zr INb|Mo|Tc |Ru/Rh|Pd Ag|Cd|In |Sn|Sb|Te| | |Xe | metalloids
metalloids, & ,

Cs|Ba|La|Hf | Ta|W|Re|Os| Ir |Pt Au/Hg Tl Pb| Bi Po|At
non-metals) Fr |Ra|Ac|Rf | Db|Sg|Bh Hs| Mt|Ds RgUub - Uud - P tale
based on how
elements Ce Pr|Nd|/Pm Sm Eu Gd| Tb Dy Ho Er Tm|Yb  Lu
react together Th | Pa| U [Np Pu/Am Cm Bk Cf Es Fm Md|No|Lr

[
11
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Modern Periodic Table

Transitional Metals

3-12,1B-10B

Metals in the center of
the table that react and
behave different from
other metals in groups
1A (1) and 2A (2). Metals
in 3A (13), and 4A (14)
have properties like
transition metals.

B -

mber [ alkeli metals  [T] metalloids 13
| | R ocate 0 ativity [_] olkoline metols [ nonmetals (oo
[Jother metals [ hologens
B 14 [[Jtransition metals [Z] noble goses Soro.
T[z2912 nome—1llFan ) idation stotes (] lonthanoids Dunknawn. clements [ze50153 72
| Mﬁgﬁ electron forfiguration —- [Ad 3d¢ 457 [ octinoids =t Sy A[
e 4 o 2 2 o 10 1 1o e
R SRR 72 21 | 4137, 22[50908, 23[213742, 24 |53 300 i 27| e, 2813540, 29538, S0RATR, 3
Ca IS¢ 1Go NI Qv 2n Ga

Sr

Sontum
s

37|¢2.,, g it 39| 7L

441025055 45

1Ag ‘|Cd

Foladum Sheed Cadmivm

10642 461078602 47| 112401 gglfiisnie 4¢

Ba flu

5[ 1579 5dl v

195084

78| 178955 79[ 2055 80|

Av IHg

Gold More

383
Tholum
v

3

8

87|=s _sdlza 103

Ra fLr

e
@62)

- |Bb

105|2

Sg. |Bh

106|269 107

wr 108[ a8 109]am
Hs |Mt

Hosm ratnacsm

w |n . "
110|772 111|789 112

T ]';

Ps.. [Rg.. Gn. R

1405076 50 [ 144242

L 60[1 1] 62

151964 63[157.28 g4 1589253 g5] 162

la Ce Pr, INd Pm |Sm 1Gd b D
[—) eyl [y TP v b o oy pe:
tes @ . 89[229% 90| ZiswaeD T RO e
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