Outcome 1 How Atoms Bond
Topic 3 - lonic Compounds "

igDIyHS.

o  Two types of compounds we will study in Science 10 are:

a.  lonic Compounds - are formed between a cation and anion
ngn ~me
metal Von
b.  Molecular compounds - are formed between non-metal atoms

o lonic compounds are neutral and stable compounds
o lonic compounds are formed through the process of ionic bonding.
o lonic bonds form between agi of metals and non-metals.

o  They are formed whenever electrons are transferred from a metal atom to a non-
metal atom.

http://bes.whfreeman.com/thelifewire/content/chp02/02020.html
a

<http://ww, omain.or 07_int_ionicbonding/>
a

<http://www.bbc.co. jcsebitesi ience/add_aqa/atomic/ionicrev4.shtml>
a

o  There are many different ways that ionic compounds can form
a.  Aunivalent metal cation + a simple non-metal anion
b. A multivalent metal + a simple non-metal anion

c.  Compounds formed with polyatomic cations and/or anions

A.  Aunivalent metal cation + a simple non-metal anion

o Univalent means - an element that has only one possible ion form
i. E.g. Sodium has only one ion - Na*

simple metal + simple non-metal -  ionic compound

Sodium + chlorine - sodium chloride
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Na(2

Example 2:

Lithium + fuorine >  |Ahie Fleeave |
0© (el®
L:F

Write the balanced chemical formula for the compound:

Example 3:
£ lvori~e Magresi-
Word Formula: Magnesium + B% > E lyorvde

N
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Write the balanced chemical formula for the col
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Naming lonic Compounds:

o  Allionic compounds are made of two parts: a cation and an anion

o  Therefore names of ionic compounds also have two parts:

= Name the cation first by using the elements name (usually a metal)

] Name the anion second by changing the ending of the elements

name to ide
Formula Cation Anion Name
NaCl Na+ Cr
BaF, Baz+ F
K;N K+ N3-

Predicting lonic Compound Formula
o The formula for an ionic compound contains element symbols that identify the
type of ion present in the compound

= Ex. NaCl - tells us that there is sodium and chloride ions present in the
compound

o The formula may also have number subscripts that tells us how many of each ion
makes up the compound.

= Ex. BaF,; - tells us that there is 2 fluoride atoms and only 1 barium atom in
the compound

o Allionic compounds are composed of an equal number of positive and negative
charges.

= Therefore the total charge of the cations must equal the total charge of

the anions.
Steps Examples
Sodium chloride Aluminum chloride
1. Identify ions and their +)

charges

a cL!

ALY

CA'-

2. Determine the total charges 2 ce-'
needed to balance Nﬂ"’ (/( A ,? cL -:
c2”

3. Note the ratio of cations to
anions

4. Use subscripts to write the
formula if necessary

N~ (R

<http://www.chemfiles.com/flash/formulas.html>
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Name

Formula

a)silver and

. . qe <+ -
iodine silver iodide Aﬂ I Agl(s)
b)magnesium . ) a2
and oxygen Magnesven oxide Mg O MJO
c)magnesium

and bromine

a M.
m.’“s-'um beowde sz 8¢

Mger,_

d)calcium and
nitrogen

Co.lc-'u-—\ ntade

Ca-, Nz

e)zinc and
selenium

—2.ne Seleavie

2nSe

f)sodium and
sulfur

50& v Svl ;)Q

Nog S

g)barium and
phosphorus

Deorvm phosph-d ¢

o, P2

h)aluminium
and fluorine

A luriavm  §louride

ALF;

i)potassium
and
chlorine

pH-aSS-'vﬁ chilosde

WCSL

j)silver and
oxygen

S\ lvec oxvie

A0




a) MgCI2 M agne s M L\'\I’Or."C
b) Ag3N s \Wee i

¢) CsF cesum Floo e

d) CdO c ) arivan oxcrde

e) MgBr2 WAL qres Orojwide
f) A2O3 v mai~ oxille

g) Nal 500. wa 19:0€

h) K28 petessien slFde

i) BaS bervm 9.|r.‘)ﬁ.

j) Li3P

2 A RO Pl\ury ide




Compounds formed with multivalent metals

o Multivalent metals - a metal that has more than one possible ion that can form
from the atom.
n 2t
L . Ye .
o Ex.Irons can exist in two forms: |r§n (1) and |r§ﬁll)... The Roman numerals tell
you the charge on the ion and which oné&Should be used in the chemical formula.

o There are two types of problems you will run into when using multivalent metals.
1. Determining the name of a compound from the chemical formula. sn 02
2. Writing the chemical formula from the name ‘l"ﬂf\ (, U) ox'.ac

1. Determining the name of a compound from the chemical formula

Example 1: Write the word formula for ... FeO Y +2 O' 2
- <

\con (\‘) 0x'0 € -

Roman numerals tell us the charge on the cation and must be included in the word
formulas.

.
>

Example 2: Write the word formula for Fe,0s 3
te O’ -

wcon (M) ox?e

Example 3: Write the word formula for Cu,0 6 6-
“, -2
) Co O
Copper (V) onde ot
“42 -2

2. Writing the chemical formula from the word formula

= This is easier because we know the charge on the multivalent metal, just follow the
rules for predicting formula.

Example 1: Write the formula for nickel (ll) sulfide



Name Formula
:l)ll';l:’r“ and L on(II) sulfide Fe,S:(s)
Tl PRI Rr G P W
Smammee | LN Sleweie | A F| o,
Dedand )y () aikede (a3 N[ Aun
e | o () o et
D] ) oy phonde | P [ P
Guickeland | veleel (1) oxide N0

h) cobalt and
bromine

( U\D o \"' (\l) b(mm-‘)(

(aB(z

i) tungsten and
iodine

4w\35\-en 0d:de

WlL¢

j) manganese
and sulfur

MAaAgonese (1) so\Cle

MaS




a) FeCl2(s)

iron(IT) chloride

b) FeBr3(s) weea (W) bromrie

¢) CrS(s) cheomivan (1) s \§ide

d) SnO2(s) }:a (w) ox.de

e) Pb3N2(s) lesd (1) nd ide

f) Hgl2(s) meccory (1) i0dide

g) CrO3(s) cheormiom (V1) oOxide

h) MnF4(s) m<AganeSe (w) ¥luerde
i) Cu20(s) Copper (1) oxide

) Aul3(s) geld (V) )]
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Compounds formed with Polyatomic lons

o A polyatomic ion is an ion made of many non-metal atoms joined together.

o These cluster of atoms carry a net electrical charge (usually negative) and act as
either cations or anions when forming an ionic compound (usually act as an anion).

o In chemical reactions, the polyatomic ion stays together and has a charge (that is
given in the table of Polyatomic ions)

o There are many polyatomic ions (also called complex ions). See the chart on eth
back of your periodic tables. You need to become familiar with these.

Naming lonic Compounds containing Polyatomic lons
o Metal cation or polyatomic cation keeps its name

o Polyatomic anion keeps its name as it appears on the chart

Predicting Chemical Formulas made with Polyatomic lons

Example 1: What is the chemical formula for sodium hydroxide

N O NOH
Example 2: What’is the chemical formula for lithium sulphate?

L:?

-2
+ .

L: 50y L, SO

Example 3: What is the chemical formula for ammonium sulphate?

NHﬂ_‘;'_ 2

NH, S04 (Mg SO+
Example 4: What is the name of Ca(OH)Z?

CU\ \C Vv L\j)"lﬂ('.')f
Example 5: What is the name of K,Cr,0,?

L* Cr.,07?.s
po }Yassvem I cehremate

Important to Note:

o  Brackets are important and necessary if there is more thar one polyatomic ion
o  Don’t change the names of polyatomic ions when naming



COMBINE IONS (optional) |FORMULA |[NAME

:12:-152) & Ferr NOs- Fe(NO:;), iron(II) nitrate

ilill::::lelium & [ap NOs- AI(NO;); aluminium nitrate

:3;1;;1: & Naz 04 | sed vm s 1Fade
ulfate Pb(50uh | lead (W) & Hade
g;?‘%)zfls;?em & M 9 (03 M AL S v (xr.lwn‘k
e Aua(60)s| g01d (1) 51k
lzli;(;rfgencarbm Zn (H(O;)z 2 e LJ drosen Corbnte
nate

3§1$fenium * NV H'-( NOz | amnen ‘v n-"Lru \'g
copper(l) & (.. PO, coppar (1) phosp hote
phosphate v

ff;ﬁiiﬁde Aq0H s. hver hyloexide
e &AL 0M7 | ALOHs | alvrinen honiie
phosphate Pbs (Poa)y | lewd (v) phesphet
Egngium & k (M3c00 pY Fesfion ace 4«4—1
Easrlll%;arizse(V) /'\ﬂ'l (5°~\)s Mengeneie () sl




1) calcium acetate

Ceall H3 L2D),

2) potassium chloride

bk (L

3) ammonium carbonate QV H«,), (o3

4) sodium nitride Neas N/
e )
6) iron(III) sulfide Fea S3

7) zinc dichromate 2nC09

8) platinum(IV) oxide ?-} Oa

9) aluminium hydroxide A 2 (0 H )7

10) mercury(II) nitrate ,—(9 (/\/0;)1
11) strontium fluoride C-Fa

12) tin(IV) hydrogenoxalat 6 a ( Mo00CC00 >L{
13) calcium peroxide Ca O3

14) gold(I) sulfate Ava S04
15) lead(IV) thiocyanate PL (Sew)y
16) nickel(I1D) sulfide Nia53

17) Csl(s)

18) SnCl(s)

19) Cr(NOs);(s)

20) (NH4)3 PO4(S)

21) Cu,SO4(s)

22) Mg(Hz PO4)2 (S)

23) Naz Sz O3(S)

24) AgClOs(s)

25) Zn(OH),(s)

10



	Page 1: Oct 13-1:55 PM
	Page 2: Oct 13-2:01 PM
	Page 3: Oct 13-2:07 PM
	Page 4: Oct 13-2:07 PM
	Page 5: Oct 19-12:49 PM
	Page 6: Oct 19-12:51 PM
	Page 7: Oct 19-12:52 PM
	Page 8: Oct 19-12:53 PM
	Page 9: Oct 19-12:54 PM
	Page 10: Oct 20-8:21 AM

