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Naming and Writing Formulas for Ternary Ionic Compounds

CSCOPE Unit 05 Lesson 01 Day 4

Vocabulary
	Anion
	
	a negatively charged atom or group of atoms, formed by gaining one or more electrons

	
	
	

	Cation
	
	a positively charged atom or group of atoms, formed by losing one or more electrons

	
	
	

	Empirical formula
	
	a formula showing the simplest whole number ratio of elements in a compound

	
	
	

	Innies
	
	a collection of five elements whose “–ate” form has four oxygens; they are P, S, As, Se, and Te

	
	
	

	Monoatomic ion   
	
	an ion formed from a single atom

	
	
	

	Outies
	
	a collection of seven elements whose “–ate” form has three oxygens; they are B, C, N, F, Cl, Br, and I

	
	
	

	Oxyanion
	
	an anion containing one or more oxygen atoms bonded to a central atom

	
	
	

	The “Oxyanion Keyboard”
	
	a mnemonic to help remember the relationship between the number of oxygens in an oxyanion and the prefixes and suffixes

	
	
	

	Polyatomic ion
	
	a tightly bound group of atoms that acts as a unit and that carries a charge

	
	
	

	The “Polyatomic Poem”
	
	a mnemonic to help remember the charge on many of the common oxyanions

	
	
	

	Prefix
	
	a grammatical unit that is placed before the root of a word

	
	
	

	Subscript
	
	a number written below and to the right of the symbol to indicate the number of those atoms or ions in a formula

	
	
	

	Suffix
	
	a grammatical unit that is placed after the root of a word

	
	
	

	Superscript
	
	a number written above and to the right of the symbol to indicate the charge on an ion

	
	
	

	Ternary ionic compound
	
	contains atoms of three (or possibly four) elements; this means that it contains one, or possibly two, polyatomic ions


Naming ternary ionic compounds

Balancing charges

In a correctly written formula

[ (number of cations) x (charge on cations) ] + [ (number of anions) 

x (charge on anions) ] = 0

Procedure for naming ternary ionic compounds

1.  If the cation comes from an element that can form ions of more than 

     one charge, then find the charge.

Formula:

[ (number of cations) x (charge on cations) ] + [ (number of anions) x (charge on anions) ] = 0



2.  Name each ion.

You will need to use Roman numerals in parentheses if the cation comes from an element that can form ions of more than one charge.

3.  Drop the word “ion” and write the name as separate words.


Examples

Write the name for KC2H3O2.

K forms only one ion.

C2H3O2( is acetate.

potassium ion and acetate ion

	potassium acetate


Write the name for Cr2(SO4)3
Cr forms ions of more than one charge so we need to find the

charge on this one.

We know that there are two chromium ions and three sulfate ions.

We also know that the charge on sulfate is 2(.

[ (number of cations) x (charge on cations) ] + [ (number of anions) x (charge on anions) ] = 0

            chromium          sulfate
[ (2) x (Cr) ] + [ (3) x ((2) ] = 0
                   (2 x Cr) + ((6) = 0

                             (2 x Cr) = +6

                                     Cr = +3 

Therefore, this chromium ion will have a charge of 3+.

	chromium (III) sulfate


Writing formulas for ternary ionic compounds

Key concepts about empirical formulas

Cations are written first, then the anions. 

The subscript is the number of cations needed to balance out the charges 

of the anions, and vice versa. 

The subscripts in an empirical formula MUST be reduced to lowest terms 

(unlike a molecular formula).

The empirical formula will NOT include “1” as a subscript.

IF there are NO subscripts to the lower right of the closing parenthesis,

then the empirical formula will NOT include parentheses.

The charges are NOT written out as superscripts in empirical formulas.

The steps in the Criss-cross method


1.  Find the charge for each ion.



2.  Write the symbol for the positive ion first and then write the symbol for

                           the negative ion.

3.  Criss-cross the numbers of the charges – but NOT the sign of the 

     charge – as a subscript on the OUTSIDE of any parentheses.

Leave nothing at the top after criss-crossing.

4.   Reduce the subscripts on the ions, NOT the subscripts in the formulas 

      of the ions themselves, to lowest terms.

5.  Remove any unnecessary ones.

6. Remove any unnecessary parentheses.

7.  Write the symbol for the positive ion (but without its charge) and its 

     subscript right up against the symbol for the negative ion (but without

     its charge) and its subscript.  

Examples
Write the formula for lead (II) sulfate.

Write the formula for each ion.


Pb2+          SO42( 

Write parentheses around any polyatomic ion.


Pb2+          (SO42()
Criss-cross the numbers to the outside of any parentheses.

	
	2
	+
	
	
	2
	(

	Pb
	
	
	
	(SO42(
	
	)






Pb2(SO4)2

Reduce to lowest terms.

Pb1(SO4)1
Remove any unnecessary ones.


Pb(SO4)
Remove unnecessary parentheses.


PbSO4
Exercises 

You must show correct work to receive credit.

01. Write the formula for potassium chromate.

02. Write the formula for lead (IV) acetate.

03. Write the formula for sodium sulfate.

04. Write the formula for ammonium hydroxide.

05. Write the formula for aluminum carbonate.

06. Write the formula for thallium (III) phosphite.

07. Write the formula for strontium hydrogen phosphate.

08. Write the formula for iron (III) perchlorate.

09. Write the formula for manganese (IV) nitrate.

10. Write the formula for chromium (VI) hydroxide.

11. What is the name for AgOH ?

12. What is the name for Cr(PO4)2 ?

13. What is the name for BaHPO4 ?

14. What is the name for CaCr2O7 ?

15. What is the name for LiClO3 ?

16. What is the name for Co(OH)3 ?

17. What is the name for NaCN ?

18. What is the name for Fe(MnO4)3 ?

19. What is the name for Sn(ClO)4 ?

20. What is the name for Pb(HSO4)2 ?
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