BINARY COMPOUND DRILL SHEET

Binary Compounds containing only two types of elements. Always use the suffix “ide”. Except
for binary acids, which we will study later.

1 Writethe [UPAC chemical namesfor the following compounds

NaCl
K,O

mite the chemica formula of the following compounds

pmbpgPotassum bromide
Im)eSodium oxide
W ) Cddumchloride

Potassium phosphide
Lithium iodide

Baium aulfide

Beryllium nitride
Rubidium fluoride
) Sodium carbide

u) Potassum sulfide

V) Strontium hydride



BINARY COMPOUND DRILL SHEET

1 Writethe lUPAC chemical namefor the following: Stock System: (ITUPAC) use
a Roman Numeral to represent the oxidation number of the first element
(metal) in a compound.

a Cu0

FesN,

NiS

HoCl

IAES

*'Q
L T

0 9 v
80

Writethe“IC” or “OUS’ suffix chemical name of the following:
Note: The suffix “1C” isused for the higher oxidation number
The Suffix “OUS’ isused for the lower oxidation number.

ede

N7

c) PbCl,
HgCl,

Pbl,
CuF
SnH,
Hg,C
CoBr,
AuF;

G




Practicee Name each of the following. Wher e applicable, give both the Stock and
“Ous-ic” namey

a) ZnS

b) Na0
c) FeP

d) S,S
e) FeCl,
f)  Sb,0;
g) CCl,

BaO
i) CuBr,
Hg,O
w o
o

H,0
PBr,
P,O,
As,0O,
As,O;
SnCl,
Sno
MnO
no,
PbO
PbO,
SCl,
SHCl,

v Rules for working out oxidation numbers
Group | elements have an oxidation number of +1

roup Il elements have an oxidation number of +2
inumisaways+3, Silver isalways+ 1
rineisaways-1

'S Oxidation number is always -2, except in peroxides (which contain an O — O linkage), and when

ith fluorine, (H,O,: oxygen = -1, in F,O: oxygen = +2).

[6)IHydregen's oxidation number is always +1, except if it is combined with ametal, to formionic metal
hydrides, thenitis-1
The sum of all Oxidation numbersin amoleculeisegual to 0
sum of all the Oxidation numbersin apolyatomic ion isthe charge of theion.

ment:

is the oxidation number of nitrogen in each of the following:

() NO (c) NO (d) NO;* (g) NO,*  ()HNO; (g9 NaNO;  (h) Mgz N,
|ate the oxidation numbers of the underlined elementsin the following:

AsO, (b)HCr,O, () PbSO, (M Na,S0; (&) NagTaOy, () NH,NO,

ation Number and the Stock Notation
unds with different oxidation numbers are distinguished in names by the use of oxidation

ers.
FeCl, iron (I) chloride (preferred to the older name ferrous chloride)
FeCl, iron (I11) chloride (preferred to the older name ferric chloride)
NaClO sodium chlorate (1) (preferred to hypochlorite)

NaClO,sodium chlorate (V) (preferred to chlorate)

NaClO,sodium chlorate (V1) (preferred to perchlorate)



NOMENCLATURE: SIMPLE BINARY COMPOUNDS

1. Provide namesfor thefollowing Binary I norganic Compounds
a) KCl
b) ZnF,
c) ZnO
d) KF
HBr
Ba(OH),
CCl,

A
3
Q)

ﬁgBr

rF,
XeFg
Na,C

205
Cs,S

ethe formulafor the following
Xenon trioxide

Potassum nitride
*}di um oxide
BN Phosphorus pentabromide
m © Nitrogentrichloride
Sdenium tetrafluoride
Potassum cyanide
Aluminum sulphide
Potassium phosphide
Trisulphur dinitride
Barium adatide
Radon tetraiodide
Radium bromide
Boron phosphide
Cdcium hydroxide
p) Barium carbide
g) Cesum sdenide
r Sodium tdluride
S) Magnesum nitride
t) Siver chloride




NOMENCLATURE PRACTICE

Writethe correct chemical formula for each of the following names:

1) Cdcium hydride
3) Hydrochloride acid
5) Copper (1) chloride

) ghkon (111) Oxide
mm num sulfate
umbous hydroxide

ric carbonate
nitrite

jtric acid

drogen cyanide
chloric acid

M acetate
assium hydroxide
ium hydroxide
cdum sulfae
&, (I1) iodide
uminum nitrate

pric nitrate
imony (V) sulfide

@nmoni um carbonate

2) Cdcium hydroxide
4) Hydrogen chloride
6) Copper (I)Chloride
8) Iron (1) Oxide

10) Aluminum aulfite

12) PMumbic hydroxide
14) Ferrous carbonate
16) Zinc nitrate

18) Nitrous acid

20) Hypochlorous acid
22) Silver acetate

24) Magnesum acetate
26) Ammonium fluoride
28) Cdcium aulfide

30) Tin (IV)iodide

32) Aluminum nitride
34) Cuprous nitrate

36) Cupric phosphate
38) Antimony (I11) sulfide
40) Ammonium acetate



Write the Stock names for the following compounds:
1) Al(SO,)s

2) Na,COs

3) BaBrO,),

) 4£0S0,
..
G

7
4 (a0)
3

o) PR(CIO,),

ﬁ(mz

eSO,
BrO,

19) Ga(NO,),

CO;
21) CoCl,
22) HCIO, (o

23) NalO



NOMENCLATURE: SIMPLE IONIC COMPOUNDS

Givethe formulafor the following compounds containing polyatomic ions:

1) Sodium nitrate

(1) chloride

Aluminum sulfate
n (1) Sulfite

9 assum nitrate

ma um nitrate

mn (I1) carbonate

nn (111) chromate
mai (I1) phosphate

T
iﬂ Iron ‘II) Chromate

Copper (1) acetate

pper (I1) Hydroxide

opper (1) carbonate

e (1) nitrate

29) Cdcium chlorate

31) Ammonium sulfite

33) Aluminum perchlorate

2) Zinc sulfate

4) Zinc carbonate

6) Tin(ll) chloride

8) Antimony (III) chloride

10) Sodium phosphate

12) Silver hypochlorite

14) Ammonium phosphate

16) Ammonium carbonate

18) Iron (I1) Chlorite

20) Nickel (11 )acetate

22) Sodium chromate

24) Lithium chromate

26) Potassium permanganate

28) Silver perchlorate

30) Potassium phosphate

32) Magnesium sulfate

34) Ammonium dichromate



aredonefor you.

Review of Nomenclature
Werite correct formulas of the compounds formed when the postive ions, cations, in the
vertical column combine with the negative ions listed across the top row. The first two

Cation

Nitrate

Sulphate

Carbonate

Phosphate

Hydroxide

Chromate

Perchlorate

Sodium NaNO,

Na,SO,

es

Merc

Zinc

I/

Cadlciu

M af

Copp

d

ey

Aurou

S

Mang

anese (1V)

Cobalt (I11)

Stibinous




Write correct formulas of the compounds formed when the positive ions, cations, in the
vertical column combine with the negative ions listed across the top row. The
first two are donefor you.

Cation Hydrogen Dichromate Acetate Sulphide Chloride Sulphite Cyanide
carbonate

Sodium NaHCO; | Na.Cr,0O,

A jum

EN

Q
>
C
Jl

N—r

ge

T ek T~

Auric

Manganese

(1)

Barium




NAMING COMPOUNDS: BINARY ACIDS & OXYACIDS

All acids produce hydrogen ions in agueous solution. H* (.. Some acids are made by
dissolving polar covalent gaseous moleculesin water .

eg.

HCl , %® HCI
Hydr%’gﬁen4 Hydr&hloric

Chloride Acid

y acids have the subscript (aq) for AQUEOUS

ORMULA | NAME FORMULA | NAME

() Hydrobromic acid

Carbonic acid

Tdluric acid

Hydrosulphuric acid

Chlorous acid

3 (aq) Hydrochloric acid

Sulphuric acid

*Acetic acid

(Ethanoic acid)

3 () Nitrous acid

Phosphorus acid

H3PO, () Sulphurous acid

10



THE OXY-ACIDS RADICALS AND THEIR COMPOUNDS

Write the formulae for the following:

Magnesium sulphate
Calcium carbonate
Sodium chlorate
jum nitrate
mnum phosphate
jum nitrite

<abonate
ZincSliphite

mmsphite
tassium perchlorate
m(ll) nitrate
chlorite
Id.(I11) sulphite
&I) nitrite

hosphate

i_ithi um phosphate

() chlorite

uriC nitrate
bonate

us perchlorate

nium bromeate

annic hypoiodite

Ferrous acetate

Potassium permanganate

11



Prefixesfor molecular compounds

1= Mono 6= Hexa
2=Di 7= Hepta
3=Tri 8= Octa
4= Tetra 9= Ennea (nona)
5= Penta 10= Deca
IUPAC Rulesfor Naming Acids
| Examples |
iC Name Acid Name Formula lonic Name Acid Name
en —ide Hydro —ic acid HCI Hydrogen chloride Hydrochloric
acid
rogen —ate ic acid H,PO, Hydrogen Phosphate | Phosphoric acid
en —ite Qus acid H.PO, Hydrogen phosphite | Phophorous acid

ular Compoundsto be Memorized

Some molecular compounds have traditional names that do not conform to the IUPAC

system. The manes and formulas for the following compounds need to be memorized.

S
S

NH, Ammonia
CeH1,06 Glucose
C;,H,,0,4 Sucrose

CH, Methane

C;Hq Propane
CH,COOH Acetic acid (ethanoic acid)
H.,O Water

(OR Ozone

CH,0OH Methanol

C,H-OH Ethanol

H,O, Hydrogen peroxide

Wwoo

ollowing elements only exist in molecular form and their formulas also need to be
ized:

P, (s) Phosphorous
S (9 Sulphur

H, (9) Hydrogen gas
0, (9 Oxygen gas
N, (9) Nitrogen gas
F, (9 Fluorine gas
Cl, (9) Chlorine gas
Br, (1) Bromine

I, (9) lodine




OXY-ACID FAMILIES AND THEIR RELATED COMPLEX IONS

From each of the Famous Five oxy-acids, a family of acids and complex ions may be derived and

named usng asmple set of rules. Some of the derivatives do not actually exist but that does not

matter at this point in your study of chemistry.

Oxy-acid Oxy-acid Complex Complex lons
Formula Name lon Names
HNO, Pernitric acid NO, Pernitrate
HNO; Nitric acid NO;s Nitrate
HNO, Nitrous acid NO, Nitrite
HNO Hyponitrious acid NO Hyponitrite
HCIO, Perchloric acid Clo, Perchlorate
HCIOZ* Chloric acid ClOg Chorate
Chlorousacid ClOy Chlorite
Hypochlorous acid CIO Hypochlorite
Percarbonic acid CO,% Percabonate
H,CO, Cabonic acid CO% Cabonate
Carbonous acid CO,* Carbonite
Hypocarbonous acid CO? Hypocarbonite
Persulphric acid SO Persulfate
Sulfuric acid SO,% Sulfate
Sulfurous acid SO,* Sulfite
Hyposulfurous acid SO, Hyprcarbonite
Perphosphoric acid POs> Perphosphate
H,PO, Phosphoric acid PO,* Phosphate
H,PO, Phosphorous acid POS> Phosphite
H,PO, Hypophosphorous acid PO,* Hypophosphite

70 in the 61th edition) are in bold font in the second and fourth columns.

: The parent oxy-acid is in bold font in the left-hand column. The names of the oxy-acids

plex ions that do exist (according to the Handbook of Chemistry and Physics; Pg. B-

* If you substitute any of the other halogens (fluorine, bromine or iodine) for chlorine in HCIO,,

you produce HFO,, fluoric acid, HBrO,, bromic and HIO;, iodic acid. Each of these aso

produces a family of acids similar to the family produced from HCIOs.




USESOF THE ‘ FAMOUSFEIVE’ OxY-ACIDS
1. Nitric Acid, HNO3;

Used in combination with hydrochloric acid as a solvent for gold and most other  substances: 1

part HNO; to 3 parts HCl produces the solution known as "aqua regia'.
Used to produce dyes, photographic materials, rocket fuels, drugs, fertilizers, plastics and metallic

nitrate compounds.

ives such as dynamite, nitroglycerine, trinitrotoluene, (TNT), and ammonium nitrate are all
ured from nitric acid.

Chloric Acid, HCIO;
id is violently explosive in pure, concentrated form, and is used to prepare salts such as
<u£m chlorate, KCIO, and sodium chlorate, these are then used as oxidizing agents and

in the manufacture of explosives and matches.

B3N @arbonic Acid, H,COs

ﬁroduce carbonate and bicarbonate salts such as sodium carbonate, Na,CO,, which is

m the glass industry and sodium bicarbonate, (aka: sodium hydrogen carbonate, NaHCO;),
i

s commonly called baking soda.
ic acid is found in carbonated drinks and acid rain:
COyy + HO; — HCOgyy

monic acid and sodium carbonate in the blood produces a 'buffer”, (a substance than alows
t

0 remain constant upon the addition of a small amount of acid or base), which keeps the

PbleadipHiat very close to 7.35; without this natural buffer, a small increase or decrease in blood
WPHEIWGUIE cause death.
L Sulphuric Acid, H,SO,

as a solvent and as a dehydrating agent, also used to catalyse reactions, example:
sto4(|)

HCOOH;, — > H,0, + COQ
n the production of steel and in petroleum industry, in the paper and pulp mills, uranium

ing, and in the production of fertilizers such as ammonium sulphate, (NH,),SO,. Itisaso
nent of acid rain: H,0) + S03, —————> H,S0,,

Phosphoric Acid, H3PO,

Used in cola beverages to add atart taste, used in the synthesis of food additives, fertilizers,
detergents such as trisodium phosphate, TSP, Na;PO,, and to make salts such as calcium

phosphate, Ca(PO,), used inwater softeners.

14



Hydrated Salts

Many crystalline substances have a definite proportion of water in their formula which may be
removed by heating, after which the crystalline form disappears and the substance is changed to
the amorphous powder. The water molecules are attached to each salt molecule in a specific
ratio. In hydrated compounds, a the end of the chemical formulafor the sat, a dot followed by
hejaumber of water molecules attached is shown:

6H,0.y. The compound is named by writing the regular name of the salt followed by a
iX indicating the number of water molecules present, followed by the word 'hydrate’. Thus,
6H,0, is called cobalt (I1) chloride hexahydrate. Greek prefixes are used to indicate the

nu of molecules of water of crystallisation.

ion is the process by which certain substances absorb a definite proportion of water into

M)ﬁal structure.

Hﬁ hydration is water which has been incorporated into the crystal structure of certain

& e loss of this destroys the crystalline form:
COClzc 6H20(S) _— COClz(S) + 6 Hzo(g)

ﬁ cobdlt (I1) chloride hexahydrate cobdlt (1) chloride

m hydrated, pink anhydrous, blue

FNameeach of the following hydrates:
BKEro12 1,0

®Niso,7H,0

e(NO,), . 3H,0O

,.4H,0

?

theformulafor each of the following hydrated compounds:
|) phosphate octahydrate

chromate decahydrate

ium permanganate hexahydrate

iron (111) sulphate nonahydrate



