The Basics of Naming
Chemical Compounds
For Chemistry 134

Part III -Acids/Bases,
Hydrates, and Molecular
Compounds




Goals

After completion of this module, you will be able to
write the names and formulas of:

eAcids

eBases

eHydrated compounds
Molecular compounds

By the end of this module, you will be well versed in
naming inorganic compounds.




Naming Acids and
Bases

Compounds that dissociate in water to
produce H* or OH" ions




Acid Nomenclature

Arrhenius definition of an Acid: Acids are neutral compounds that produce
free hydrogen ions (H*) when dissolved in water.

We only use acid nomenclature if the compound is dissolved in water
(aqueous, denoted by (aq)). Otherwise, name it as a compound.

| Example | cid
Compound: : o
hydrogen chloride HCI(g) HCl(aq) hydrochloric acid

Dissolved in Water

(gaseous state) )
(aqueous solution)

 The cation in an Arrhenius acid is the hydrogen ion (H™)
* The anions vary:
* Binary acid - anion is single non-metal
* Example: HF, HCl etc.

* Oxyacids - anion is an oxoanion
* Example:H,SO, HNO,




Binary Acid Nomenclature

- If the anion in the acid ends in —ide, change the ending
to -ic acid and add the prefix hydro- .

Example:

HCI : hydrochloric acid
HBr : hydrobromic acid
HI : hydroiodic acid

NOTE: Think "My ride has hydraulics”

Anion

ide ‘ add H"
(chloride, C17) .

ions




Binary Acids Nomenclature

Some examples of naming acids in aqueous solutions versus their
pure substances.

Formula

HCI

HBr

*Note: CN™ (cyanide) follows the binary compound rules despite it being polyatomic.

Pure Substance

hydrogen chloride

hydrogen bromide

hydrogen iodide

hydrogen sulfide

*hydrogen cyanide

Aqueous Solution

hydrochloric acid

hydrobromic acid

hydroiodic acid

hydrosulfuric acid

hydrocyanic acid




Oxyacid Nomenclature- “ate” vs. “ite” Oxoanion

If the anion in the acid ends in -ate, change the ending to -ic acid.

ate add H* _ icacid
(chlorate, Cl1O;7) =i (chloric acid, HCIO3)
(perchlorate, ClIO, )  1lons (perchloric acid, BCla)

Examples:
HCIO,: chloric acid

NOTE: Think "I hina ickv”
HCIO,: perchloric acid O Ink " ate something Icky

If the anion in the acid ends in -ite, change the ending to -ous acid.

ite add H* ous acid
(chlorite, C10,”)  ====po| (chlorous acid, HCIO,)
(hypochlorite, CIO™)  10ons (hypochlorous acid, HCIO)

Examples:

HCIO,: chlorous acid _
HCIO: hypochlorous acid NOTE: Think “Sprite is delicious”




Common Oxoanions and
Their Corresponding Oxyacids

Element Oxoanion
nitrogen NO;~ nitrate
PO,3" phosphate
hosphorus
PROSE PO,3~ phosphite
SO,* sulfate

sulfur :
SO,* sulfite

ClO~ hypochlorite

chlorine ClOo,~ chlorite
ClO5~ chlorate
Clo,~ perchlorate

HNO,
H,PO,

H,PO,
H,SO,
H,SO,
HClO
HClO,

HClo,
HCIO,

Oxyacid
nitric acid
phosphoric acid

phosphorous acid

sulfuric acid
sulfurous acid

hypochlorous acid

chlorous acid
chloric acid
perchloric acid




Common Organic Acids

Formula Name

HCOOH (CH,0,) formic acid

CH,COOH
(C,H,0,)

HOOCCOOH
(C2H204)

acetic acid

oxalic acid




Base Nomenclature

Arrhenius definition of base: A base is a substance that ionizes in

water to produce hydroxide ions (OH ).

* The cations are commonly metals from the 1A, 2A and
transition groups.

* The anionin an Arrhenius base is OH.

These are named using the same rules as ionic compounds.

Examples:

Formula Name
NaOH sodium hydroxide
Al(OH), aluminum hydroxide

mercury(l) hydroxide

Hg,(OH), mercurous hydroxide

copper(ll) hydroxide
cupric hydroxide

lead(ll) hydroxide
plumbous hydroxide

Cu(OH),

Pb(OH),




Exercise 1

Give the names or formulas of the following acids and
bases. If an acid or a base can be named by both the
Stock and the Classical systems, provide both names.

. HF (aqueous solution)
. H,S0,

. H,CO,

. H,S (pure substance)

. Hg,(OH),

. Fe(OH),

. H;PO,

8. nitric acid

9. aluminum hydroxide
10. ferric hydroxide

11. cuprous hydroxide
12. hydrocyanic acid
13. nitrous acid

14. sulfuric acid




Naming Hydrates

(compounds associated with
water molecules)




Naming Hydrates

Hydrates — Compounds that have a specific Greek
number of water molecules associated with Prefix
them. (Ex: BaCl,-6H,0)

mono-

- The hydrated compound is named as any _
other ionic compound. di-

- It is then followed by water molecules which
are named using “prefix-hydrate”.

- The prefix indicates the number of water
molecules. (See table)

Examples:
1. CuSO,-5H,0 copper(ll) sulfate pentahydrate
cupric sulfate pentahydrate

2. MgS0O,-7H,0 magnesium sulfate heptahydrate

3. CoCl,-6H,0 cobalt(ll) chloride hexahydrate
cobaltous chloride hexahydrate




LiCl-H,0
MgS0,-7H,0

. CoCl,-6H,0
. CuSO,5H,0
Na,S0,-10H,0

Exercise 2

Give the names or formulas. Provide both stock
and classical names if necessary.

6. barium chloride dihydrate

7. sodium carbonate decahydrate
8.

9. strontium nitrate tetrahydrate

ferrous sulfate hexahydrate

10.manganese(ll) nitrate tetrahydrate




Naming Binary Molecular
Compounds

(containing two nonmetal elements that
form covalent bonds)




Molecular Compounds (Covalent
Compounds)

The distinct feature of all molecular compounds is the
covalent bond formed between two or more non-metals.

Unlike ionic bonds where only one combination of atoms
makes the compound neutral (electrons are transferred
from an atom to another), electrons here are shared

between the atoms in molecular compounds resulting in the
possibility of multiple combinations for neutrality.

Hence, naming of molecular compounds is different from
ionic compounds.

To name molecular compounds, we need to know the trend
of elements electronegativity in the periodic table.

Water, H,O Hydrogen Carbon Carbon
peroxide, H,O, monoxide, CO  dioxide, CO, Methane, CH, CoHy




Nomenclature of Binary Molecular
Compounds

* The least electronegative

*Electronegativity increases towards right element is listed first in
. the formula, the most

electronegative last.
 Example:
nitrogen monoxide (NO)
Nitrogen is less
electronegative than
oxygen and is written
first in the formula.

Metals

Metalloids

Details of
electronegativity
will be discussed
later in the course.

Nonmetals

Pattern of Electronegativity in
periodic table

Electronegativity increases




Nomenclature of Binary Molecular
Compounds

Greek Prefix  Number « A prefix (see the table) is used to denote the
number of atoms of each element in the
compound. (mono- is not used on the first
element listed, however)

mono-
di-
tri- When naming the first element, the name of

the element is used.

tetra-
When naming the second element, take the

first part of the element name and add the
suffix “ide” to it. (Example: chloride)

penta-
hexa-

hepta-
Examples :

CO,- carbon dioxide

CCl, — carbon tetrachloride

Octa-

© 00 N O 0o A W N BB

nona-

=
o

deca-




Nomenclature of Binary Molecular
Compounds

Il ”

« If the prefix ends with “a” and the name of the element
begins with a vowel, the two successive vowels are often elided

into one.
« For oxides, the ending “a

ow_n”

in the prefix is sometimes omitted.

Example:
N,O: : Two nitrogens- di
N,O: : Five oxygens — penta

N,O:: dinitrogen pentoxide (because pentaoxide would be
awkward to pronounce, “penta” becomes “pent” here.)




Examples for Naming Molecular
Compounds
| Compoundformua | Name

co carbon monoxide
(not monocarbon monoxide)

co, carbon dioxide

NF3 nitrogen trifluoride

dinitrogen tetroxide

N>O, (not dinitrogen tetraoxide )

S;F10 disulfur decaflouride

**Note: Greek prefixes are only used for molecular compounds. They
are not used to name ionic compounds (metals with nonmetals).

Na,O is named "sodium oxide"

not "disodium oxide” and not "disodium monoxide"




Naming Irregular Molecular
Compounds

An exception to the use of Greek prefixes involves
molecular compounds containing hydrogen.
Traditionally, many of these compounds are called
either by their common names or by names that
do not specifically indicate the number of H
atoms present.

Examples:
CH, — methane NH; —ammonia
PH; — phosphine H,O — water
H,S — hydrogen sulfide SiH, — silane




Exercise 3

Give the names or formulas for the following binary
molecular compounds.

. NO 8. dinitrogen monoxide
. SO, 9. boron trichloride
10. diarsenic pentoxide

. 11. sulfur hexachloride
. SF¢ 12. nitrogen triiodide
. P,O¢ 13. carbon tetrabromide

14. triphosphorus tetroxide




Summary Flowchart

Metal forms
more than one
type of ion.

Y,
prefix . | prefix

Example: P,O¢

Example:
Callz diphosphorus Example: H;PO,
calcium pentoxide phosphoric acid
iodide

name of charge of cation (metal)
cation in roman numerals in
(metal) parentheses

Example: HCI Example: H,SO;

Example:
P hydrochloric acid sulfurous acid

FeCly
iron (1)

chloride
*Acids must be in aqueous

solution.



If you feel you have mastered the objectives of this
module, please obtain a posttest from the Science
Learning Center personnel.

If you don’t feel comfortable with any of the material in
this module, please work through the module again, or
request assistance from the SLC staff!




Exercise 1 - Key

Give the names or formulas of the following acids and bases. If an acid or a base
can be named by both the Stock and the Classical systems, provide both names.

1. HF (aqueous solution) hydrofluoric acid

2.H,S0, sulfurous acid

3.H,CO, carbonic acid

4. H,S (pure substance) hydrogen sulfide

5. Hg,(OH), mercurous/mercury(l) hydroxide
6. Fe(OH), ferrous/iron (II) hydroxide
7-H,PO, phosphoric acid

8. nitric acid HNO,

9. aluminum hydroxide Al(OH),

10. ferric hydroxide Fe(OH),

11. cuprous hydroxide CuOH

12. hydrocyanic acid HCN
13. nitrous acid HNO,

14. sulfuric acid H,SO,




Exercise 2 - Key

Give the names or formulas for the following hydrates. If a hydrate
can be named by both the Stock and the Classical systems, provide
both names.

) LiCI-H,O lithium chloride monohydrate

(2) MgSO,-7H,0 magnesium sulfate heptahydrate

3) CoCl,-6H,0 cobaltous/cobalt (1) chloride hexahydrate
(4) CuSO,-5H,0 cupric/copper (ll) sulfate pentahydrate

(55 Na,SO,-10H,0 sodium sulfate decahydrate

(6) barium chloride dihydrate BaCl,-2H,0O

(77 sodium carbonate decahydrate Na,CO,-10H,0

8) ferrous sulfate hexahydrate FeSO,-6H,0

(9) Strontium nitrate tetrahydrate Sr(NQ,),-4H,0
(xz0) manganese (ll) nitrate tetrahydrate Mn(NQ,),-4H,0




Exercise 3 - Key

Give the names or formulas for the following binary molecular
compounds.

1.

2.

3.
4.
5.
6.

NO
SO,
CI207
PBr3

SF,
P,O.

7-CCl,

nitrogen monoxide 8. dinitrogen monoxide N,O
sulfur dioxide 9. boron trichloride BCl,
dichlorine heptoxide 10. diarsenic pentoxide As,O,
phosphorus tribromide  11. sulfur hexachloride SClg
sulfur hexafluoride 12. nitrogen triiodide NI

diphosphorus pentoxide 13. carbon tetrabromide

carbon tetrachloride 14. triphosphorus tetraoxide P,O,
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	1.
	1.
	1.
	1.
	CuSO
	4
	·
	5
	H
	2
	O 
	copper(II
	) sulfate 
	penta
	hydrate
	cupric sulfate pentahydrate    
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	magnesium 
	sulfate 
	hepta
	hydrate


	3.
	3.
	3.
	CoCl
	2
	·
	6
	H
	2
	O
	cobalt(II
	) chloride 
	hexa
	hydrate
	cobaltous chloride 
	hexahydrate





	Naming Hydrates
	Naming Hydrates
	Naming Hydrates



	Slide
	Span
	Figure
	Span
	Exercise 2
	Exercise 2
	Exercise 2



	Give the names or formulas. Provide both stock 
	Give the names or formulas. Provide both stock 
	Give the names or formulas. Provide both stock 
	and classical names if necessary.


	1.
	1.
	1.
	1.
	1.
	LiCl
	·
	H
	2
	O


	2.
	2.
	2.
	MgSO
	4
	·
	7H
	2
	O


	3.
	3.
	3.
	CoCl
	2
	·6H
	2
	O


	4.
	4.
	4.
	CuSO
	4
	·5H
	2
	O


	5.
	5.
	5.
	Na
	2
	SO
	4
	∙10
	H
	2
	O




	6.
	6.
	6.
	6.
	6.
	barium chloride 
	dihydrate


	7.
	7.
	7.
	sodium carbonate 
	decahydrate


	8.
	8.
	8.
	ferrous sulfate 
	hexahydrate


	9.
	9.
	9.
	strontium nitrate 
	tetrahydrate


	10.
	10.
	10.
	manganese(II) nitrate 
	tetrahydrate





	Slide
	Span
	Naming Binary Molecular 
	Naming Binary Molecular 
	Naming Binary Molecular 
	Compounds

	(containing two nonmetal elements that 
	(containing two nonmetal elements that 
	form covalent bonds)
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	Span
	Molecular Compounds (Covalent 
	Molecular Compounds (Covalent 
	Molecular Compounds (Covalent 
	Compounds)


	Figure
	•
	•
	•
	•
	•
	•
	The 
	distinct feature
	of all molecular compounds is the 
	covalent bond
	formed between two or more 
	non
	-
	metals
	.


	•
	•
	•
	Unlike ionic bonds where only one combination of atoms 
	makes the compound neutral (electrons are transferred 
	from an atom to another), 
	electrons
	here are 
	shared
	between the atoms in molecular compounds resulting in the 
	possibility of 
	multiple combinations
	for neutrality.





	Figure
	Figure
	•
	•
	•
	•
	•
	•
	Hence, naming of molecular compounds is different from 
	ionic compounds.





	•
	•
	•
	•
	•
	•
	To name molecular compounds, we need to know the trend 
	of elements electronegativity in the periodic table.
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	Figure
	Figure
	*Electronegativity increases towards right
	*Electronegativity increases towards right
	*Electronegativity increases towards right


	Electronegativity increases
	Electronegativity increases
	Electronegativity increases


	Figure
	Nomenclature of Binary Molecular 
	Nomenclature of Binary Molecular 
	Nomenclature of Binary Molecular 
	Compounds


	•
	•
	•
	•
	•
	The least electronegative 
	element is listed first in 
	the formula, the most 
	electronegative last.


	•
	•
	•
	Example : 



	n
	n
	itrogen monoxide (NO
	)

	Nitrogen is less 
	Nitrogen is less 
	electronegative than 
	oxygen and is written 
	first in the formula.


	Pattern of Electronegativity in 
	Pattern of Electronegativity in 
	Pattern of Electronegativity in 
	periodic table


	Details of 
	Details of 
	Details of 
	electronegativity 
	will be discussed 
	later in the course.



	Slide
	Span
	•
	•
	•
	•
	•
	A prefix 
	(see the table) 
	is used to denote the 
	number of atoms of each element in the 
	compound. 
	(
	mono
	-
	is not used on the first 
	element listed, however) 


	•
	•
	•
	When
	naming the first element
	,
	the name of 
	the element is u
	s
	ed. 


	•
	•
	•
	When naming the second element, take the 
	first part of the element name and add the 
	suffix “ide” to it. (Example: chlor
	ide
	)




	Table
	TBody
	Span
	Greek Prefix
	Greek Prefix
	Greek Prefix
	Greek Prefix
	Greek Prefix



	Number
	Number
	Number
	Number




	mono
	mono
	mono
	mono
	mono
	-



	1
	1
	1
	1




	di
	di
	di
	di
	di
	-



	2
	2
	2
	2




	tri
	tri
	tri
	tri
	tri
	-



	3
	3
	3
	3




	tetra
	tetra
	tetra
	tetra
	tetra
	-



	4
	4
	4
	4




	penta
	penta
	penta
	penta
	penta
	-



	5
	5
	5
	5




	hexa
	hexa
	hexa
	hexa
	hexa
	-



	6
	6
	6
	6




	hepta
	hepta
	hepta
	hepta
	hepta
	-



	7
	7
	7
	7




	octa
	octa
	octa
	octa
	octa
	-



	8
	8
	8
	8




	nona
	nona
	nona
	nona
	nona
	-



	9
	9
	9
	9




	deca
	deca
	deca
	deca
	deca
	-



	10
	10
	10
	10






	Examples :
	Examples :
	Examples :

	CO
	CO
	2
	-
	carbon 
	di
	oxide

	CCl
	CCl
	4
	–
	carbon 
	tetra
	chloride


	Nomenclature of Binary Molecular 
	Nomenclature of Binary Molecular 
	Nomenclature of Binary Molecular 
	Compounds
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	Nomenclature of Binary Molecular 
	Nomenclature of Binary Molecular 
	Nomenclature of Binary Molecular 
	Compounds


	•
	•
	•
	•
	•
	If the prefix ends with “a” or “o” and the name of the element 
	begins with a vowel, the two successive vowels are often 
	elided
	into one.




	Figure
	Span
	Example:
	Example:
	Example:

	N
	N
	2
	O
	5  
	:
	Two 
	nitrogens
	-
	di

	N
	N
	2
	O
	5 
	:
	Five 
	oxygens
	–
	penta

	N
	N
	2
	O
	5
	:  
	di
	nitrogen 
	pent
	oxide 
	(because 
	pent
	ao
	xide
	would be 
	awkward to pronounce, “
	penta
	” becomes “
	pent” 
	here.)



	•
	•
	•
	•
	•
	•
	For oxides, the ending “a” in the prefix is sometimes omitted.
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	Span
	Examples for Naming Molecular 
	Examples for Naming Molecular 
	Examples for Naming Molecular 
	Compounds


	Table
	TBody
	Span
	Compound formula
	Compound formula
	Compound formula
	Compound formula
	Compound formula



	Name
	Name
	Name
	Name




	CO
	CO
	CO
	CO
	CO



	c
	c
	c
	c
	arbon 
	m
	onoxide 

	(
	(
	not 
	mono
	carbon monoxide
	)




	CO
	CO
	CO
	CO
	CO
	2



	c
	c
	c
	c
	arbon 
	d
	ioxide






	Table
	TBody
	Span
	NF
	NF
	NF
	NF
	NF
	3



	n
	n
	n
	n
	itrogen 
	t
	rifluoride




	N
	N
	N
	N
	N
	2
	O
	4



	d
	d
	d
	d
	initrogen 
	t
	etroxide 

	(
	(
	not dinitrogen 
	tetr
	a
	oxide
	)




	S
	S
	S
	S
	S
	2
	F
	10



	d
	d
	d
	d
	isulfur
	decaflouride






	Figure
	Span
	**Note: 
	**Note: 
	**Note: 
	Greek prefixes are only used for molecular compounds. They 
	are not used to name 
	ionic
	compounds (metals with nonmetals).

	Na
	Na
	2
	O is named "sodium oxide"

	not "disodium oxide” and not "disodium monoxide"
	not "disodium oxide” and not "disodium monoxide"
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	Naming Irregular Molecular 
	Naming Irregular Molecular 
	Naming Irregular Molecular 
	Compounds


	•
	•
	•
	•
	•
	An exception to the use of Greek prefixes involves  
	molecular compounds containing hydrogen.


	•
	•
	•
	Traditionally, many of these compounds are called 
	either by their common names or by names that 
	do not specifically indicate the number of H 
	atoms present.




	Figure
	Span
	Examples:
	Examples:
	Examples:

	CH
	CH
	4
	–
	methane
	NH
	3
	–
	ammonia 

	PH
	PH
	3
	–
	phosphine
	H
	2
	O 
	–
	water

	H
	H
	2
	S 
	–
	hydrogen sulfide
	SiH
	4
	–
	silane




	Slide
	Span
	Exercise 3
	Exercise 3
	Exercise 3


	Give the names or formulas for the following binary 
	Give the names or formulas for the following binary 
	Give the names or formulas for the following binary 
	molecular compounds. 


	1. NO
	1. NO
	1. NO
	8. 
	dinitrogen monoxide 

	2. SO
	2. SO
	2
	9. 
	boron 
	trichloride

	3. Cl
	3. Cl
	2
	O
	7
	10. 
	diarsenic
	pentoxide

	4. PBr
	4. PBr
	3
	11. sulfur 
	hexachloride

	5. SF
	5. SF
	6
	12. nitrogen triiodide

	6. P
	6. P
	2
	O
	5
	13. carbon 
	tetrabromide

	7. CCl
	7. CCl
	4 
	14. 
	triphosphorus
	tetroxide



	Slide
	Span
	Figure
	IONIC
	IONIC
	IONIC

	Metal and 
	Metal and 
	nonmetal


	Figure
	name of 
	name of 
	name of 
	cation 
	(metal)


	Figure
	base name of 
	base name of 
	base name of 
	anion (nonmetal)

	+ 
	+ 
	-
	ide


	Figure
	Metal forms 
	Metal forms 
	Metal forms 
	one type of 
	ion only.


	Figure
	Figure
	Metal forms 
	Metal forms 
	Metal forms 
	more than one 
	type of ion.


	Figure
	Figure
	name of 
	name of 
	name of 
	cation 
	(metal)


	Figure
	base name of 
	base name of 
	base name of 
	anion (nonmetal)

	+ 
	+ 
	-
	ide


	Figure
	Figure
	Figure
	charge of cation (metal) 
	charge of cation (metal) 
	charge of cation (metal) 
	in roman numerals in 
	parentheses


	Figure
	Example: 
	Example: 
	Example: 
	CaI
	2

	calcium 
	calcium 
	iodide


	Example: 
	Example: 
	Example: 
	FeCl
	3

	iron (III) 
	iron (III) 
	chloride


	Figure
	Figure
	Figure
	Span
	MOLECULAR 
	MOLECULAR 
	MOLECULAR 
	Nonmetals 
	only



	Figure
	prefix
	prefix
	prefix


	Figure
	prefix
	prefix
	prefix


	Figure
	name of 
	name of 
	name of 
	1
	st
	element


	Figure
	Base name of 
	Base name of 
	Base name of 
	2
	nd
	element

	+ 
	+ 
	-
	ide


	Figure
	Example: P
	Example: P
	Example: P
	2
	O
	5

	diphosphorus 
	diphosphorus 
	pentoxide


	Figure
	Figure
	Figure
	hydro
	hydro
	hydro


	Figure
	acid
	acid
	acid


	Figure
	acid
	acid
	acid


	Figure
	acid
	acid
	acid


	Figure
	-
	-
	-
	ate


	Figure
	-
	-
	-
	ite


	Figure
	Oxyacids
	Oxyacids
	Oxyacids
	Contain oxygen


	Figure
	Binary acids 
	Binary acids 
	Binary acids 
	Two
	-
	element


	Figure
	ACIDS*
	ACIDS*
	ACIDS*

	H and one or more 
	H and one or more 
	nonmetals


	*Acids must be in aqueous 
	*Acids must be in aqueous 
	*Acids must be in aqueous 
	solution.


	Example: H
	Example: H
	Example: H
	2
	SO
	3

	sulfurous acid
	sulfurous acid


	Figure
	base name 
	base name 
	base name 
	of oxyanion

	+ 
	+ 
	-
	ous


	Example: 
	Example: 
	Example: 
	HCl

	hydrochloric acid
	hydrochloric acid


	Figure
	Base name 
	Base name 
	Base name 
	of nonmetals

	+ 
	+ 
	-
	ic


	Figure
	base name 
	base name 
	base name 
	of oxyanion

	+ 
	+ 
	-
	ic


	Example: H
	Example: H
	Example: H
	3
	PO
	4

	phosphoric acid
	phosphoric acid


	Figure
	Figure
	Figure
	Figure
	Figure
	Summary Flowchart
	Summary Flowchart
	Summary Flowchart
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	If you feel you have mastered the objectives of this 
	If you feel you have mastered the objectives of this 
	If you feel you have mastered the objectives of this 
	module, please obtain a posttest from the Science 
	Learning Center personnel. 

	If you don’t feel comfortable with any of the material in 
	If you don’t feel comfortable with any of the material in 
	this module, please work through the module again, or 
	request assistance from the SLC staff! 
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	Exercise 1 
	Exercise 1 
	Exercise 1 
	-
	Key



	Give the names or formulas of the following acids and bases. If an acid or a base 
	Give the names or formulas of the following acids and bases. If an acid or a base 
	Give the names or formulas of the following acids and bases. If an acid or a base 
	can be named by both the Stock and the Classical systems, provide both names.


	1. HF (aqueous solution)
	1. HF (aqueous solution)
	1. HF (aqueous solution)

	2. H
	2. H
	2
	SO
	3

	3. H
	3. H
	2
	CO
	3

	4. H
	4. H
	2
	S (pure substance)

	5. Hg
	5. Hg
	2
	(OH)
	2

	6. Fe(OH)
	6. Fe(OH)
	2

	7. H
	7. H
	3
	PO
	4 

	8. nitric acid
	8. nitric acid

	9. 
	9. 
	aluminum 
	hydroxide

	10. 
	10. 
	ferric 
	hydroxide

	11. 
	11. 
	cuprous 
	hydroxide

	12. 
	12. 
	hydrocyanic 
	acid

	13. 
	13. 
	nitrous 
	acid

	14. 
	14. 
	sulfuric 
	acid


	hydrofluoric acid
	hydrofluoric acid
	hydrofluoric acid

	sulfurous acid
	sulfurous acid

	carbonic acid
	carbonic acid

	hydrogen sulfide
	hydrogen sulfide

	mercurous
	mercurous
	/mercury(I) hydroxide

	ferrous/iron (II) hydroxide
	ferrous/iron (II) hydroxide

	phosphoric acid
	phosphoric acid

	HNO
	HNO
	3

	Al(OH)
	Al(OH)
	3

	Fe(OH)
	Fe(OH)
	3

	CuOH
	CuOH

	HCN
	HCN

	HNO
	HNO
	2

	H
	H
	2
	SO
	4
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	Exercise 2 
	Exercise 2 
	Exercise 2 
	-
	Key



	Give the names or formulas for the following hydrates. If a hydrate 
	Give the names or formulas for the following hydrates. If a hydrate 
	Give the names or formulas for the following hydrates. If a hydrate 
	can be named by both the Stock and the Classical systems, provide 
	both names.

	(1)
	(1)
	(1)
	(1)
	LiCl
	·
	H
	2
	O
	lithium chloride monohydrate


	(2)
	(2)
	(2)
	MgSO
	4
	·
	7H
	2
	O
	magnesium sulfate 
	heptahydrate


	(3)
	(3)
	(3)
	CoCl
	2
	·6H
	2
	O
	cobaltous/cobalt 
	(II) chloride 
	hexahydrate


	(4)
	(4)
	(4)
	CuSO
	4
	·5H
	2
	O
	cupric/copper 
	(II) sulfate pentahydrate


	(5)
	(5)
	(5)
	Na
	2
	SO
	4
	∙10H
	2
	O
	sodium sulfate 
	decahydrate


	(6)
	(6)
	(6)
	barium chloride 
	dihydrate
	BaCl
	2
	·2
	H
	2
	O 


	(7)
	(7)
	(7)
	sodium carbonate 
	decahydrate
	Na
	2
	CO
	3
	·10
	H
	2
	O


	(8)
	(8)
	(8)
	ferrous sulfate 
	hexahydrate
	FeSO
	4
	·6
	H
	2
	O


	(9)
	(9)
	(9)
	Strontium nitrate 
	tetrahydrate
	Sr
	(NO
	3
	)
	2
	·4
	H
	2
	O


	(10)
	(10)
	(10)
	manganese (II) nitrate 
	tetrahydrate
	Mn
	(NO
	3
	)
	2
	·4
	H
	2
	O
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	Exercise 3 
	Exercise 3 
	Exercise 3 
	-
	Key



	Give the names or formulas for the following binary molecular 
	Give the names or formulas for the following binary molecular 
	Give the names or formulas for the following binary molecular 
	compounds. 


	1.
	1.
	1.
	1.
	1.
	NO
	nitrogen 
	monoxide
	8.  dinitrogen monoxide        
	N
	2
	O


	2.
	2.
	2.
	SO
	2
	sulfur dioxide
	9
	.  boron 
	trichloride
	BCl
	3


	3.
	3.
	3.
	Cl
	2
	O
	7
	dichlorine
	heptoxide
	10. 
	diarsenic
	pentoxide         
	As
	2
	O
	5


	4.
	4.
	4.
	PBr
	3
	phosphorus 
	tribromide
	11. sulfur 
	hexachloride
	SCl
	6


	5.
	5.
	5.
	SF
	6
	sulfur hexafluoride
	12. nitrogen 
	triiodide
	NI
	3


	6.
	6.
	6.
	P
	2
	O
	5       
	diphosphorus
	pentoxide
	13. carbon 
	tetrabromide
	CBr
	4



	7. CCl
	7. CCl
	4
	carbon 
	tetrachloride
	14. 
	triphosphorus
	tetraoxide
	P
	3
	O
	4





