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Section 3.1




See pages 76 - 78

371" Compounds

H

Compounds are pure substances made of more than one kind of

atom joined together. The atoms are held together with chemical
bonds.

»

Compounds come in two basic types: covalent and ionic.

In ionic compounds, atoms gain or lose electrons to form ions.

Example: NaCl
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Clatom Na*
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Figure 4.9 An ionic compound forms when an electron from a metal atom transfers
to a non-metal atom, creating oppositely charged ions.




-Aln 1jonic compound 1S

composed of a metal ion
~and non—metal 1on.

eElectrons are transferred.

See page /8

http://www.youtube.com/watch2v=yjge | WACFPs http://www.youtube.com/watch2ev=Mx5JJWI2aaw&feature=related



http://www.youtube.com/watch?v=yjge1WdCFPs

DATE MNAME CLASS

Drawing lonic Compounds =

Goal * Demoanstrate vour knowledge of ionic compounds.

1. In the table below, complete the blanks and draw diagrams to show how each pair of atoms
forms bonds. The first example is provided for you.

Number of Electrons Arrangement in Di

in Each Element Electron Shells lagram
NaCl LE1
Na 11 electraons 187
Cl 17 electrans Ny

Cal)
Ca

CaF,
Ca




m Forming lonic Bonds

Questlons
1. Use the words from the list to fill in the blanks in the paragraph below.

aetvace, charge, electron, fonic bond, negarive, negatively charged, opposive, positive, positively charged,

transferved,

(a) When an atom gains or loses a(n) electrons , anion is tormed. All ions have a(n)
charge

(b) Metals tend to form positive  jons. Non-metals tend to form Negative  jons,

() When a metal atom reacts with a non-metal atom, one or more electrons are
transferred , which results in the formaton of ions. One of these 1ons will be
Negatively charged and one will he positively chargedBecause of these opposite
charges, the ions attract each other, forming a(n) __lonic bond




2. (a) Draw a model Bohr diagram for lithium in the space provided.

3 (b) What process or change would turn this lithinm atom into an ion?
@ This atom would become an ion if it lost one electron.

(c) Would the ion that it torms be positvely or negauavely charged?
Explain.

This lithium ion would be positively charged because it has lost an electron.

3. (a) Draw a Bohr model diagram for fluorine in the space provided.

(b) Whart process or change would rurn this flucrine atom into an 1on?

This atom would become an ion it it lost one electron.

(c) Would this ion be positvely charged or negaavely charged?
Explain.

This ion would be negatively charged because it has gained an electron.




4. Lithium and fluorine react to form lithium fluoride. Draw a diagram on the back of this page
o show how these two aroms would react.




Covalent Compounds

Covalent compounds share electrons to form
molecules.

Example: water

Shared electirons! Shared electrons!

See pages 76 -78



ATE s ANE ClLASS

EIEZH covalent Bonding

| Goal * Practise drawing bonding diagrams for covalent compaunds.

g

What to Do r
The drawing at right represents a eovalent eompound. -
Study this diagram then answer the following questions.

A

Anal In an O moleclle, hwo pairs
nalyze of electrans are shared,

1. What does the small circle (A) represent?

2. What does the larger cirele (B) represent?

3. What does the dash (CC) represent?

4. The large eircles overlap. What does this represents

5. Why are there four dashes inside the overlapped area?




6. How many eleetrons are in the outer shell of the oxygen atom on the left?

7. How many electrons are in the oxygen atom on the right?

H. Explain how a covalent bond differs from an ionie hond.

9. Draw diagrams to show how each of the covalent eampounds below is formed by covalent
honding.

H(]




Polyatomic ions




Polyatomic ions

[Polyatomic ions are covalently bound molecules with an electric charge.
OThe electric charge can be negative or positive

Your textbook has a complete list of polyatomic ions in
Table 3.10 on p.92 - check it out now!

Questions to Consider:

1. Find an ion with a positive charge

2. Find an ion with a negative charge

3. Find the 4 ions that have only 2 atoms
4. Which ion has the most atoms?

5. Which ion has the biggest charge?



Names and Formulas of lonic
Compounds

Section 3.2



A compound has both a name and a
formula

@ The International Union of Pure and Applied
Chemisiry (IUPAC) is a group that represents
chemists around the world and is responsible
for the rules of naming compoundes.
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The positive 10n is the first part of the name,
magnesium.

The negative 1on forms part of the ending of the
name, oxygen.

Add -ide to the end of the name to form
magnesium oxide.




of the negative i n£ndgc]_1:|_-_-[g__ _
ca ciu]n niltrid |

_Z_"V\(“h tis the name of NaCl?'

3. Whatis the name of Li5N? |




The non-metal ions name always ends in “-ide

*Fluorine becomes fluoride

e Chlorine becomes chloride
*Bromine becomes bromide
e|lodine becomes iodide

e Oxygen becomes oxide

e Sulphur becomes sulphide

eSelenium becomes selenide

e Nitrogen becomes nitride

* Phosphorous becomes phosphide

e Carbon becomes carbide




..........




The Chemical Formula of an Ionic Compound

1. In an ionic compound, the positive charges balance
out the negatives.

2. The subscript gives the ratio of each type of ion in
the compound.

3. The ratio 1s always written in reduced form.

Example: What is the formula for magnesium phosphide?

Step 1: find 1on charges using the periodic table

Mg2+ P3—
Magnesium is Mg?*  Phosphorous is P3-
Step 2! Do the charges = zero? Mg?2*

a BB



pl




BELM 1-36. One Common lon Charge

Elements to
Combine

Ions {oprional)

Formula

Mame

lithium
fluorine

L1 F

LiF

lithium fluoride

[ithinm
DRy ZET

L1

L

Iz

lithmm oxide

sodium
nitrogen

MNa’

sodinm nitride

MAgnesium
chlorine

magnesium chloride

calcinm
sulphur

calcium sulphide

SHrOntnm
phosphorus

strontum phosphide

ahminum
bromine

aluminum bromide




BLM 1-36, One Common lon Charge

silver silver nitride
nitrogen

zine : . zinc iodide
ndine

cesium : cesium selenide
selenium
scandium scandinm sulphide
sulphur
sodium ? sod m oxide
DXy gEn
calcium ; calcinm fluoride
fluorine

oal lium gallivm 1odide
1odine
aliminum ! aluminum sulphide
sulphur
Strontinm : Stronaum nieride
nitrogen

poOtassiIm possium phosphide

phosphoms




Formulas of Compounds Containing a Multivalent Metal

1. Some metals are multivalent, which means they have more than one
ion form.

2. On the periodic table, the most common form of the ion is listed at the
top of the element’s box.

25 2+

Mn 341 Metal lon Charge and Roman Numeral

Manganese Metal Ion Roman
54.9 Charge Numeral

1+ I

3. In the name of the compound, Roman 2+ II
numerals are used following the positive
lon to indicate which ion was used

(Table 3.5 p 88). 4+
5+
NO NEED TO COPY OUT 6+
TABLE...ITISIN YOUR
TEXTBOOK 7+

3+




Example: What is the formula for manganese (l111) sulfide?

Manganese (Ill) is Mn3* Sulfuris % o5 24

3+
Mn 5.

Manganese

54.9

—

\ 4

Mn3+ SZ—
Mn3+ 82—
S%

+6 -6 =0



QUESTION: What is the formula for vanadium (1V) oxide?

vanadium (V) is V#* oxide is O%

[
—




If'you used the cross and drop method, you
would have got to this....

¥

Then...Reduce ‘

Vo,




Now J‘ﬁ/ J"LB pr




Your practice for
homework

@ BLM 1-36: One Common lon Charge
@ BLM 1-37 — Multiple lon Charges



BELM 1-36. One Common lon Charge

Elements to
Combine

Ions {oprional)

Formula

Mame

lithium
fluorine

L1 F

LiF

lithium fluoride

[ithinm
DRy ZET

L1

L

Iz

lithmm oxide

sodium
nitrogen

MNa’

sodinm nitride

MAgnesium
chlorine

magnesium chloride

calcinm
sulphur

calcium sulphide

SHrOntnm
phosphorus

strontum phosphide

ahminum
bromine

aluminum bromide




BLM 1-36, One Common lon Charge

silver silver nitride
nitrogen

zine : . zinc iodide
ndine

cesium : cesium selenide
selenium
scandium scandinm sulphide
sulphur
sodium ? sod m oxide
DXy gEn
calcium ; calcinm fluoride
fluorine

oal lium gallivm 1odide
1odine
aliminum ! aluminum sulphide
sulphur
Strontinm : Stronaum nieride
nitrogen

poOtassiIm possium phosphide

phosphoms




DATE: MANE

[ cHAPTER 3 | Multiple lon Charges | BLm 1.37 |

Gioal * Practise writing the names and formulas of ionie compounds with multiple ion
charges.

What to Do

When the metal has a multiple ion charge, 2 Roman numeral indieates

its charge. Complete the follawing chart. 1+
2+

3+
4+
§+
fi+

-
£+

Ions i Name

iron( 1T - 3 iran(ITy hromide
hramide
iran(Il) . iran(TID hramide
hramide
copper(l)
nitride
gold(TIT)
chlaride

lead(TV)
phasphide

lead(IT)
sulphide

nickel(TTT)

bramide

manganese{TV)
sulphide

uranium(V1}
indide

rhentom(VIT)

flunride

titanium(11I1)
nitride




BELM 1-37, Multiple lon Charges

Elements to
Combine

Ions (optional)

Name

iron(1T)
bromuide

Fe* Br~

won( 1Ty bromide

iron(1T)
bromide

Fe™ Br-

iron{1ITy bromide

copper(I)
nitride

Cn

copperi]) nitride

gold(TIT)
chloride

.-*n].]“

aold(IIT) chlonde

lead(IV)
phosphide

lead(TV} phosphide

lead{IT)
sulphide

lead{ITy sulphide

nickeliT1T)
bromide

nickel{TITy bromide

manganese V)

manganesa( [V sulphide

sulphide




uranium( V1)
1dide

uraninm ¥ 1 odide

rhenimmi VII)

tluoride

rheniumi VI fluoride

eitan umi 11T}
nitride

eieanium( I} nieride

cobaldTI)

oxide

cobalgTl) oxide

copperi 11}
selenide

copper(Il) selenide

goldiT)
sulphide

goldiT) sulphide

an(IV)

1odide

an(IV) iodide

vanadinm( V)
phosphide

vanadinm(V) phosphide




Naming Compounds containing Multivalent metals
IMPORTANT WE MUST USE ROMAN NUMERALS

Example 1: Natne FeCl,

e Step 1: Do we have a multivalent metal in the formula?
YES

oC'tep 2: Figure out the total Charge Of the negative ion

Cr Fed+* = iron (llI)

Cl

So this compound is called ...

iron (III) chloride




Try the name for TiF,

e



Remember those
polyatomic ions?




valewnt bonds. il J
The whole group has ch4!r9p r see 32 for a Lc,st of
- poly atc{mi,cs (Lusft will be Provwled on quizzes §, tests)

“The electric charge can be negative or positive




—

]
o l - Y
&
(1N

sﬁ*.ﬂ-d e.

| , i.e.

~ *CO,* (carbonate)
*NO," (nitrate)

ike 'non-metals' in ionic




Writing the NA

1S for Polyatomic Compounds

Example : Name the compound KCIO?

Use the polyatomic ion table to find the name of non-metal ion

hypochlorite

Potassium hypochlorite



Naming Polyatomic Compounds

The name of a polyatomic compound is the combination of

the metal name and the polyatomic ion hame.

Ex. sodium sulfate Na,SO,

Note: The positive part of the compound is always written first.




Writing the Formula for Polyatomic Compounds

Example 1: What is the formula for sodium sulfate?

Notice the ending.... “ate”
NOT SULPHIDE - must be a polyatomic!

Na* and SO,2-

-
l- Na,SO,



Question: What is the formula for iron (ll) nitrate?

(NOT NITRIDE)

Fess =

.
 nos

|

Fe(NO;),




BLM 1-38, Polyatomic lons

Part A
lons Number of Atoms in

I | Formula MName F |

Mo | S0, Ma, 50, sodium sulphare 7

""-H-: 500, (NEL) 50D, ammanium salphate 13

o’ | WO Cu{NO), copper(1l) nitrare 0
|

Agt | Gl Agliled, silver chlorare 3
J

NH,| PO, (NH_),PO, ammenium phosphate 20

.

Zn" | HCO, Za(HCO). zine 11
| hydrogen carbonate

NI | OH Ni{OH), nickel(IT) hydroxide 5
|

Al" | CN AWCN), aluminum cyanide 7
|

U™ | s, U.(500,), wranium{V) sulphite 2

Cr” : HS0, Ce(HS0.), chromium{Il) 13
| hydrogen sulphate

Mn" | CHCOO Man(CH COO), mangancse(IV) 9
| Acetane




Cal.0), caleinm carbonate
Co{INCL ), copper{ll) nitrite

Aub(), gold(ILT} phosphate

K Crl), potassium chromate

Ma L), sodium dichromare




hydraxide

lons MNumber of
lons {optianal] Formula Name At
AT OILI T MNH, Mnl), NHMn(), AT L0
permanginate, permanganate
Caald{1LI) An" HS Au(HS), gold(II) hydrogen 7
hydrogen sulphide sulphide
cobalyl) Co™ PO Co (PO, cobalt(ll) phosphare 13
phosphate
saditm PWa’ 0D Dwalwll, Sl nitrate 5
nitrace
caleium La” MNOY Coallye,). calcium nicrice 7
nitrite
MZFNESIUM AceTate Mg MpCH, OO0, Magnesinm acetate 13
CH COCY
potassium K Qo K. CO), potassium carbonate &
carbonate
pranimy V1) L™ OH LIfOH), aranium{ V) hydroxide 13




lithium Lit MO Lalid, lithium nitrice 3
nitre

zine n” ClO, Lol zine perchlorate y
perchlorate

cesium Cs Cr,0) Cis.Cr0D, cesium dichromate 11
dichromare

sodinm MNa CN NaCN sodium cyanide 3
cyanide

[ron( L) Fe'' Crid’ Fe(r(), iran{[[} chromate fi
chramate

ammaoniwm NHS S0 (NH .50, ammonium sulphare 15
sulphate

calcinm Ca” ClO Ca(Clo)). calcium hypochlorite 5
hypochlorite

aluminum AlY MnQ, AlMn(D), aluminum permanganate 14

permanganate




Physical & Chemical Changes

Section 3.3



CHAPTER 3 ASSESSMENT, p. 106-107

7.

8.

(a) 2 chromimum atoms and 7 oxygen atoms
(b) 2—

(a) lonic

(b) Ionic

(c) Covalent

(d) Covalent

(e) lonic

. It the same chemical name applied to more

than one compound, this would lead to contfu-
sion about which chemical 1s being referred to.

. (a) International Union of Pure and Applied

Chemistry
(b) One important responsibility 1s to develop
rules for naming compounds.



CHAPTER 3 ASSESSMENT, p. 106-107

Understanding Key ldeas

13. The carbonate ion CO;=~ 15 like a molecule
because the carbon and three oxygen atoms
are covalently bonded to each other. It 1s like
an 1on because the group of atoms carries an
electric charge of 2—.

. (a) Sodium 1o0dide
(b) Magnesium nitride
(c) Zinc oxide

(d) Aluminum fluoride
. (a) Potassium nitride
(b) Calcium sulphide
(c) Silver sulphide
(d) Aluminum phosphide
(e) Strontium nitride
f) Cesium oxide




CHAPTER 3 ASSESSMENT, p. 106-107
- Understanding Key ldeas

18. (a) Fek,
(b) FeF,
(c) CuF
(d) Cu,O
(e) CuO
(f) Sn0O,

. (a) Ammonium phosphide
(b) Ammonium phosphite
(¢) Ammonium phosphate
(d) Sodium phosphate
(e) Magnesium phosphate
(t) Iron(Il) carbonate




"} CHAPTER 3 ASSESSMENT, p. 106-107
Understanding Key ldeas

(b) Ca(NO,),
(c) A(OH),

(d) Sr(HSO,),
(e) NH,HSO,
(B Ni(ClO,),




