Sci 10 – Unit 2(4.2)

· Names and Formulas of Compounds (Notes)

Names and Formulas of Compounds– Notes

How Do You Represent an Ionic Compound?

Ionic compounds are composed of positive and negative ions.  They can be represented with both a name and a chemical formula.

1. Name:  In an ionic compound, the first part of the name indicates the positive ion (a metal) and the second part indicates the negative ion (a non-metal).  The non-metal’s name always ends with the suffix “-ide”.  For example; lead sulphide.

2. Chemical formula:  Follow the steps in the table below to write the chemical formula for an ionic compound.

	
	The Four Steps You Use
	Example Ionic Compound: Lead Sulphide

	1.
	Identify the chemical symbol for each ion and its charge.
	Lead: PB4+
Sulphide: S2-

	2.
	Determine the total charges needed to balance the positive and negative charges of each ion.
	Pb4+ : +4 = +4

S2- : -2, -2 = -4

	3.
	Note the ratio of positive to negative ions.
	1 PB4+ : 2 S2-

	4.
	Use these subscripts to write the chemical formula.  Make sure the subscripts represent the smallest whole number formula.  A “1” is not shown as a subscript
	PbS2


There are also two special cases you must consider when naming and writing the chemical formulas of ionic compounds.  These are compounds containing multivalent metals and polyatomic ions.

1. Multivalent metals:  Multivalent metals can form two or more positive ions with different ionic charges.  To distinguish between two ions formed from multivalent metals, the name must contain the ion’s charge.  The Roman numerals I, II, III, IV, V, VI and VII, corresponding to ion charges 1+ to 7+, are used for this purpose.  The Roman numerals are included in the name of the compound.  For example, nickel (II) has an ion charge of 2+, Nickel (III) has the formula NiCl3.  The ion charge of nickel (III) is 3+.

2. Polyatomic ions:  A polyatomic ion is an ion composed of more than one type of atom joined by covalent bonds.  For example, carbonate (CO32+) is a polyatomic atom.  All polyatomic atoms have special names assigned to them.  You will need to look these up in the following table when naming a compound that includes a polyatomic ion.

	Names, Formulas and Charges of Some Polyatomic Ions

	Positive Ions
	Negative Ions

	NH4+ ammonium
	CH3COO- acetate
	HCO3- hydrogen carbonate, bicarbonate
	NO2- nitrate

	
	CO32- carbonate
	HSO4- hydrogen sulfate, bisulfate
	ClO4- perchlorate

	
	ClO3- chlorate
	HSO4- hydrogen sulfate, bisulfate
	MnO4- permanganate

	
	ClO2- chlorite
	HSO3- hydrogen sulfite, bisulfite
	P043- phosphate

	
	CrO42- chromate
	OH- hydroxide
	PO33- phosphite

	
	CN- cyanide
	ClO- hypochlorite
	SO42- sulfate

	
	Cr2O72- dichromate
	NO3- nitrate
	SO32- sulfite


How do you represent a binary covalent compound?
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A binary covalent compound contains two non-metal elements joined together by one or more covalent bonds.  Like ionic compounds, binary covalent compounds can be represented with both a name and a chemical formula

1. Name:  When naming a binary covalent compound, prefixes are used to indicate how many atoms of each element are present.  The second element’s name ends with the suffix    “-ide”.  For example, dinitrogen trioxide has two atoms of nitrogen and three atoms of oxygen.  No prefix is used if there is just one atom of the first element.  For example, carbon dioxide.  The table to the right provides the first ten prefixes used to name binary covalent compounds.

2. Chemical formula: When writing the chemical formula, subscripts are used to indicate the number of atoms present.  For example, dinitrogen trioxide has the chemical formula N2O3.  The exact number of atoms is always shown in the formula.  For example, hydrogen peroxide is written as H2O2, not HO.  Unlike the formula for an ionic compound, the subscripts do not always represent the smallest whole number formula.

Sci 10 – Unit 2(4.2)

· Names and Formulas of Compounds (Notes)

Names and Formulas of Compounds

Directions:  READ pages 184-197 in your text book BC Science 10 (McGraw-Hill Ryerson -2008) and answer the following questions;

1. On a separate piece of paper, provide definitions for the following terms;

Binary Covalent Compound

Ionic Compounds

Polyatomic Ions

Subscript

2. On a separate piece of paper, answer the following questions using COMPLETE 

   SENTENCES;
a. Complete the following table writing names and formulas for the following ionic compounds.  The first one of each has been done for you.  (4 marks for accurately naming and providing formulas)

	Write the name for each of the following compounds.

	CaI2
	calcium iodide

	CoBr2
	

	Ag3N
	

	Cu(No3)
	

	K2Cr2O7
	

	Write the chemical formula for each of the following compounds

	strontium phosphide
	Sr3P2

	Zinc phosphate
	

	gold (III) sulphate
	

	aluminum bromide
	

	sodium acetate
	


b. Complete the following table by writing the formulae for the compounds formed from the following ions.  Then name the compounds. Examples and clues have been provided. ( 4 marks for accurately completing each row)

	Ions
	Formula
	Compound Name

	K+ 
	NO3-
	KNO3
	potassium nitrate

	Mg2+
	SO32-
	
	

	Na+
	MnO4-
	NaMnO4
	

	Cs+
	OH-
	
	

	NH4+
	Cr2O72-
	
	Ammonium Dichromate

	Ag+
	ClO3
	
	


c. Write the formulae and names of the compounds with the following combination of ions.  The first one has been done for you.  (4 mks for accurately completing the table)

	Positive Ion
	Negative Ion
	Formula
	Compound Name

	Pb2+
	O2-
	PbO
	Lead(II) Oxide

	Sb4+
	S2-
	
	

	
	
	TiCl3
	Titanium (III) Chloride

	
	F1- 
	
	Tin(II) fluoride

	Mo3+ 
	
	Mo2S3
	


d. Write the chemical formula for each of the following covalent compounds.  The first one has been done for you.  (4 mks for accurately completing the table)

	Compound
	Chemical Formula

	silicon dioxide
	SiO2

	tellurium dioxide
	

	carbon disulphide
	

	dinitrogen pentoxide
	

	arsenic pentachloride
	

	disulphide pentoxide
	

	phosphorus trichloride
	

	sulfur monochloride
	


3. Complete the following periodic table of the most commonly used elements by filling the blanks.  Be sure to include their combining capacity.  Examples have been done for you.
You will receive 15 marks for a correctly completed table
Total: ____ / 35
Complete the following periodic table of the most commonly used elements by filling in the blanks.  Be sure to include their combining capacity.  Examples have been done for you.

You will receive 15 marks for a correctly completed table
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