Nomenclature
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There are three types of

radioactivity: Examples

1. Alpha particles () are

identical o helium %ﬁ%

nuclei, containing two
protons and two
neutrons.

2. Beta particles () are x%

identical to electrons.

3. Gamma rays (y) are >
high-energy photons. ﬁ%

The Periodic Table

Nonrr}etals

Metals

[ p—rr———

Most elements are metals and occur on the left
side.

The nonmetals appear on the right side.

Metalloids (semimetals) are elements that have
some metallic and some nonmetallic properties.
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About 50,000 pounds of

synthetic diamonds
are produced from g r Helium is formed
carbon each ye: & 1 ) ‘i v 9 e underground
. C & 0;3.5.,‘ Ol asa b_y proﬁuct
TI 3 g nrYy of radioactive
® A oY %@ e decay.

Alloys of titanium are

. ¢ relatively strong and H e
/ resistant to corrosion,

“ : s which makes them useful

\:‘/ Ag for hip implants.

If this silver mug were

filled with boiling water,

\'1
l
|

the handle would quickly Cylinders of
become too hot to handle 99.9999% pure S
because silver is one of the silicon are sliced into
best conductors of heat. = wafers for the manufacture
: of integrated circuits. 2
H / ; He
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Li | Be point and is commonly BIC|N|[O|F|[Ne
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40°C and is a liquid

at room temperature. (@ [w[w]o[e|o|e|6|e|o|e]e]n]n
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\:‘ Metal D Metalloid |:| Nonmetal
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Elements to Compounds

* Element: A material made of only one
kind of atom. Pure gold is an example as
it is made of only gold atoms.

« Atom: The fundamental unit of an
element.

Elements to Combounds
 Compound: | |
A substance g
consisting of atoms -

of different
elements.

Sodium chloride, NaCl

Hydrogen atom

Nitrogen atom @

Ammonia, NH;
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Element Symbols

Each element has its own unique symbol. One or two
letter symbols are used to represent elements. Most
of the time, the symbol is derived from the name of
the element. The first letter is always capitalized
and the second letter is always a lower case.

Examples: C is the symbol for carbon
Cr is the symbol for chromium

( I - Copper: The origin of the name comes from the Latin
_J Ll word cuprum meaning the island of Cyprus famed for its

copper mines

7 PI Iron: The origin of the name comes from the Latin
— word ferrum meaning iron.

q"

The Periodic Table and the
Elements

* What is the periodic table ?
* What information is obtained from the table ?
* How can elemental properties be predicted base on the PT ?

Different periodic tables can include
various bits of information, but

6 usually:
C - atomic number
Carbon - symbol
12.01 - Average atomic mass
- number of valence electrons

- state of matter at room temperature.

10
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Groups and Periods of Elements

* A vertical column on the periodic table is a grroup or family of
elements.

* A horizontal row on the periodic table is a per'iod or series of
elements.

* There are 18 groups and seven periods on the periodic table.
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Several families have common trivial names.

+ Group I are the alkali metals.
*+ Group II are the alkaline earth metals.
+  Group VII (17) are the halogens.
2 + Group VIII (18) are the noble gases. 3 4 5 6

3 4 5 6 7 8 9 10 11 12

12
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Tonic Charges

+ Valence electrons

- Most atoms will gain or lose electrons in order to get a

full valence electron shell (outmost sublevel)

- The number of valence electrons in a neutral atom can

be found from the periodic table (group number)

- Octet "rule": Most elements need 8 e- to have a full
valence electron shell.

+ 2 exceptions: H and He (2 valence e-)

14

Atoms vs. Ions

Atoms can gain or lose e~ to form IONS
- ANY charged particle is called an jon

- Losing e gives charge
* Called
* Usually formed Na = Na'+e
from metals cation

- Gaining e” gives a NEGATIVELY charged ion
* Called anions

* Usually formed Cl+e > Cl
from non-metals o

15
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Tons

« Shown are the elements on the periodic table and

their common charges.

18

VIIIA

1 2 13 14 15 16 17

1A 1IA I+or1- IMA IVA VA VIA via He
e Symbol—H 3 2 =
2 I N 0 F | Ne
N 3 4 ; 6 7 8 9 10 11 12 | 3 - | 2 1-

Na |Mg B IVB VB VIB VIB Vil vin vim B m Al P S C A

1+ 2+ 2- 1-
* e Ca ‘ Se Br Kr
A ‘ ‘ e |
| Rb | Sr Sn I X
¢l cs | Ba ‘ | pb

16

Predicting Ionic Charge

Group I metals form 1+ ions,

Group IT metals form 2+ ions,
Group ITT metals form 3+ ions, and
Group IV metals form 4+ ions.

By losing their valence electrons, they
achieve a noble gas configuration.

Similarly, nonmetals can gain electrons to
achieve a noble gas configuration.

Group V nonmetals form -3 ions,
Group VI nonmetals form -2 ions, and
Group VII (halogens) elements form -1 ions.

17
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Writing Chemical Formulas

* An ionic compound is composed of positive

and negative ions.

* A formula unitis the simplest

representative particle of an ionic
compound.

- A formula unit is neutral, so the total

positive charge must equal the total
negative charge in the formula unit.

18

Formulas of Ionic Compounds

» If the ions in the ionic compound have

the same charge, the formula unit
contains one of each ion.

- K* and Br- combine to form KBr.
- Ca?* and O?- combine to form CaO.

* If the charges are not equal, we must

balance the positive and negative
charges.

- Ba?* and Cl- combine to form BaCl..
- Li* and S%- combine to form Li,S.

19
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Crossover Rule

* You can quickly verify that the chemical
formula is written correctly by crossing
over the charge on each ion.

A@@: ALO,

* The charge on the aluminum ion becomes
the subscript for the oxygen, and the
charge on the oxide ion becomes the
subscript for the
aluminum ion.

20

Naming Ions (the letters)

Monatomic ions

- Some charges can be predicted based on group
number

- Cation name is the same as element name with jon
added

element: zinc (Zn) ion: zinc ion (Zn2*)
element: cesium (Cs) ion: cesium ion (Cs*)
- Anion name changes ending of element name to
ide
element: nitrogen (N) ion: nitride (N3-)

element: iodine (I) ion: iodide (I-)

21
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Monoatomic ions

Non-metals (anions)

Nonmetal Neutral Elements Ion (anion)
Element

Name Symbol Ion Name  Formula
bromine Br bromide Br-
chlorine cl chloride cl-
fluorine F fluoride F-
hydrogen H hydride H-
iodine I iodide I
nitrogen N nitride N3
oxygen 0 oxide o%
phosphorus P phosphide p3
carbon C carbide c*

22
Did you get it?
Element Valence e | Ion charge | Ion name
1odine 7 -1 iod
aluminum 3 +3 aluminum ion
phosphorus 5 -3 phosph
barium 2 +2 barium ion
23
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- Metal atoms can lose valence electrons and

become positively charged cations.

« Cations are named for the parent atom

followed by the word "ion."
- Na* is named "sodium ion"

- Al3* is named “aluminum ion"

24

* If a metal can form more than one
cation, it is named for the parent,
followed by the charge in Roman
numerals in parentheses, followed by
the word "ion."

- Fe2* is the iron(II) ion
- Fe3* is the iron(III) ion

25
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Tons

« Shown are the elements on the periodic table and
their common charges.

18
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28

TUPAC

 The International Union of Pure and

Applied Chemistry, TUPAC, has set
rules for naming compounds.

« TUPAC set the rules for the naming

and classification of inorganic
compounds in 1940,

« These rules, referred to as IUPAC

nomenclature, are still in use today.

29
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Chemistry Connection:
Antoine and Marie Lavoisier

- Antoine Lavoisier (1743-1794) was a French
scientist and is generally considered the
father of modern chemistry.

* He published the book Methods of
Chemical Nomenclature in 1787. It became
the basis for modern nomenclature rules.

- His wife, Marie-Anne, helped him in his
experimental work and record keeping.

* Antoine Lavoisier was executed in 1794
during the French revolution.

30

Nomenclature (binary compounds)

Type I

Metal + nonmetal

Type 1T

Metal + nonmetal

Type 11T

nonmetal + nonmetal

The metal has Ending The metal has a Ending | For nonmetal+nonmetal, Ending
only one char‘ge changes var-lableruxldahon chu@es Pre‘ﬁxgs indicate the changes
and takes the to -ide state (different to -ide number of atoms. fo -ide
name of the charge). A Roman
| " number indicates
lelemen
the charge Example: tetranitrogen nonachloride
Example: ‘ Examples: CuBr Copper(l) bromide 2:? ; EICI
AKACIB Po‘ro“ijwum ghlor;dz y FeS Iron(ll) sulfide Step 2: aCly
r nesi rol
95Tz gresium mide Common Type I Cations
Example: O.F
. fon Systematic Name Step 1: dioxygen
Common Type I cations Fes* ironill Step 2: dioxygen monofluoride
Fe? iron()
) cw copperll) Prefi
Alkal 1, Cu” coppertl} 1 e r::!
: o cobalt(il) "
Alkalme Co?* cobalt(ll) ;::.II
Al st tinv) 4—tetra
+ Sni* tin{ll) 5= penta
Ag > Po lead(Iv) ﬁ—ﬁus
Zn2+ Pbi* leadill) 7 - hepta
Hg?* mercury(ll} §-octa
Ha,™ mercury(l) 9 - nona
*Mercury(ll lons always occur bound together in § 10-4d
31
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[C COMPOUNDS and ACIDS

Binary Ionic Compounds (Type I)

Binary Compounds:
Composed of two elements

Binary Ionic Compounds
* Metal—nonmetal

numeral after the element
name for the cation.

© Cengage Leaming

33
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* Binary ionic compounds
contain two elements: one

metal and one nonmetal.

- Nacl

= Cmd AICI3

are binary
ionic compounds.

34

« Shown are the elements on the periodic table and
their common charges.

18
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+  Examples:
KCI Potassium chloride

MgBr,  Magnesium bromide

CaO Calcium oxide

36

* Name or give the formula for the following type I

compounds:

1) Na,Se

2) lithium nitride
3) Srl,

4) barium sulfide
5) KCl

6) aluminum oxide

1) sodium selenide
2) Li;N

3) strontium iodide
4) BaS

5) potassium chloride

6) ALLO,

18



Binary Compounds:
Composed of two elements

Type II:

Use prefixes.

Does the metal form
more than one cation?

Binary Ionic Compounds
* Metal(VOS)—nonmetal

No |

Type II:
Determine the charge

of the cation; use a Roman
numeral after the element
name for the cation.

Type I:
Use the element
name for the cation.

Cengage Learnin

38

Metals That Form Multiple Tons

* If a metal can form more than one
cation, it is named for the parent,
followed by the charge in Roman
numerals in parentheses, followed by
the word /on.

- Cu* is the copper(I) ion.
- Cu?* is the copper(ITI) ion.

» This is called the Stock system of
naming transition metal cations.

39
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« Shown are the elements on the periodic table and
their common charges.

18

VIIIA
1 2 13 14 15 16 17 ;
IA 1A " J A IVA VA VIA VIA
S H BAd
- % 2
2 ‘ s B RV - o N
3 5 6 7 8 9 o~ 12 . [
’ M82+lllll}’ IVB VB VIB VIB VII VII VII 1B~ _IB 5+ pst
/
4 ca*| , 4 Br
7 U N
Sn AN
93 Se2t |/ \ )
i N
Pb
6 2+ 4
Ba \\ w2t/ |

e

40

Binary Ionic

Common
Type I1
Cations

Compounds (Type IT)

Common Type Il Cations

lon Systematic Name Older Name
Fe3* iron(lll) ferric

Fe?* iron(ll) ferrous
(@[{Lar copper(ll) cupric

Cu* copper(l) cuprous
Coil cobalt(ll) cobaltic
Gozt cobalt(ll) cobaltous
Sn#t tin(1V) stannic
Snét tin(ll) stannous
Pbla lead(lV) plumbic
Pb?* lead(ll) plumbous
Hg?* mercury(ll) mercuric
Hg,?* mercury(l) mercurous

*Mercury(l) ions always occur bound together in pairs to form Hg,**.

© Corgam oy s et

41
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- Examples:

CuBr Copper(I) bromide
FeS Iron(II) sulfide

PbO, Lead(IV) oxide

Binary Compounds:
Composed of two elements

Binary Compounds
Nonmetal — nonmetal

name for the cation.

© Cengage Leaming
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Molecular Compounds (Type IIT)

* Binary molecular
compound’s contain two
elements and both are
nonmetals.

- Some examples of binary
molecular compounds are
ammonia, NH; and water,
H,O.

P,S;

44

Binary Covalent Compounds (Type IIT)

Prefixes Used to
Indicate Numbers in Chemical

Names
Prefix Number Indicated
mono- 1
di- 2
tri- 3
tetra 4
penta 5
hexa- 6
hepta 7
octa 8

45

45
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Naming Binary Molecular

Compounds, Continued
* What is the name of the molecular
compound P,S3?
- There are 4 P atoms, use tetra-.
- There are 3 S atoms, use 7r/-.

- The name for N,Os is tetraphosphorus
trisulfide.

* What is the name for P,S,?
- Tetraphosphorus heptasulfide

46

Tons

their common charges.

1 2 '
IA 1A H* g
BN 02

B

3 4 5 6 7 8 9 10 11 12
3 2- k 3+ 3 a2
Na* | Mg™ ;3 1vB VB _VIB_ VIB VIl VIl VIl B 11B Al P S

' | ca?

w

=
o
P

Ba**

« Shown are the elements on the periodic table and

Non-metals

5 7
/A VA VIA VIA
-

47
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Examples:
CO, Carbon dioxide
SF, Sulfur hexafluoride

N,O, Dinitrogen tetroxide

48

48

Nomenclature of Covalent Compounds
1) I,Se,
2) SO,
3) NH,
4) si0,
5) dinitrogen pentoxide
6) xenon hexafluoride
7) nitrogen trioxide

8) carbon tetrachloride

49
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Nomenclature of Covalent Compounds
1) I,Se, 1) triiodine heptaselenide
2) SO, 2) sulfur tetroxide (NOT sulfate)
3) NH; 3) nitrogen trihydride (ammonia)
4) SiO, 4) silicon dioxide
5) dinitrogen pentoxide 5) N,Os
6) xenon hexafluoride 6) XeF,
7) nitrogen trioxide 7) NO,
8) carbon tetrachloride 8) CCl,

50

51

* Polyatomic ions are charged

entities composed of several
atoms bound together.

* They have special names and must

be memorized.

51
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1A

1A

Meg* i VB VB

Ca?t

Sr’

Ba2*

=)

3 4 5 6 7 8 9 10 11
VIB VIIB vil vil vil 1B

12

13 14 15 16 17
A IVA__VA__ VIA

« Compounds with polyatomic ions are named with
the cation (type | & 1)
and anion name (without -ide)

lon
NH,*
NO,~
NO;~
SO52
SO
HSO,~

OH™
CN™
PO~

HPO,*~
H,PO,~

©Cengags Learming. A% Rights Reserved.

Names of Common Polyatomic lons

Name lon
ammonium CO32~
nitrite HCO;~
nitrate
sulfite
sulfate e
hydrogen sulfate €105
(bisulfate is a widely Clos~
used common name) Clo,~
hydroxide GH0,™
cyanide MnO,;~
phosphate Cr,0/7~
hydrogen phosphate CrO2
dihydrogen phosphate (0)

Name

carbonate

hydrogen carbonate
(bicarbonate is a widely
used common name)

hypochlorite
chlorite
chlorate
perchlorate
acetate
permanganate
dichromate
chromate
peroxide

7/8/2019

26



NH,\C;H;0,

54

T

Ammonium acetate

Naming ionic compounds containing polyatomic
ions follows rules similar to those for binary
compounds.

54

N&zSO4

Na2 SO4

Sodium sulfate

55

FCPO4

Fe

Iron(III) phosphate

PO,

Aly(CO3)3

Aly(

CO;

)3

Aluminum carbonate

55
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Nomenclature (binary compounds)

Type I

Metal + nonmetal

Type 1T

Metal + nonmetal

Type 11T

nonmetal + nonmetal

The metal has Ending
only one charge changes
and takes the to -ide

name of the
element

Example:
KLl Potassium chloride
MgBr, Magnesium bromide

The metal has a Ending
variable oxidation changes
state (different to -ide

charge). A Roman

number indicates

the charge

Examples: CuBr Copper(l) bromide
FeS Iron(ll) sulfide

Common Type Il Cations

For nonmetal+nonmetal, Ending
prefixes indicate the changes
number of atoms. to-ide

Example: tetranitrogen nonachloride
Step 1: N,
Step 2: N,Cl,

Example: O.F

) lon Systematic Name Step 1: dioxygen
Common Type I cations Fed+ iran(il) Step 2: dioxygen monofluoride
Fo? iran(il)
) Cud coppertll)
Alkali, ot e
. o™ cobaltli) —mona
Alkaline ot 2-di
o cobalt(ll 3—tri
W i = tri
Al . [ tin(Ivl 4 = tetra
. St tinill) 5 penta
Ag S ot lead(IV) 6 — hexa
Zn2+ Ph** lead(Il) 7 — hepta
Hg®* mercury(ll) 8- octa
Hag™* mercury(l) 9 - nona
*Mercuryl lans always occur bound together in 10 - deca

CcO

CO,

Naming Compounds

1-Identify the elements...metal, non-metal

57
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Naming Compounds

Examples:

H 20 dihydrogen monoxide

H 202 dihydrogen dioxide

59

Naming Compounds

Examples:

H 20 “Water”

|-|2()2 “Hydrogen peroxide”

60
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What is the name of the compound
with the formula CBr,?

Chrobrofor
SeeBer4

Carbon bromide

o0 w >

Carbon tetrabromide.

61

7/8/2019

30



