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Naming and Writing Formulas for Polyatomic Ions

CSCOPE Unit 05 Lesson 01 Day 3

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

	
	
	

	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


Naming oxyanions


Procedure



1.  Use the Innie and Outie System to determine the formula of the 

     “–ate” form.

Determine the element from which the “–ate” came.

Use table below to determine whether that element is an “Innie” 

or an “Outie”.

	
	Outies

	5

B
	6

C
	7

N
	8

O
	9

F
	

	
	
	15

P
	16

S
	17

Cl
	

	
	
	33

As
	34

Se
	35

Br
	

	
	Innies
	
	52

Te
	53

I
	


Silicon is an exception and does not appear in this chart.

“Innies” form an oxyanion whose “–ate” form has 4 oxygens.

“Outies” form an oxyanion whose “–ate” form has 3 oxygens.

2.  If a form other than the “–ate” form is needed, then use the Oxyanion    

     Keyboard to determine its formula.

The Oxyanion Keyboard

On the computer keyboard, the “home keys” (the “F” and the “J”) have a dot so that you can locate them by touch. The “F” is the home key for the left hand.

	Q
	
	W
	
	E
	
	R
	
	T
	
	Y
	
	U
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	A
	
	S
	
	D
	
	F (
	
	G
	
	H
	
	J (

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Z
	
	X
	
	C
	
	V
	
	B
	
	N
	


On the Oxyanion Keyboard, the “–ate” form is the home key for the left hand for the oxyanions.

	hypo–  –ite
	
	–ite
	
	–ate (
	
	per–  –ate

	two LESS

oxygens than

– ate
	
	one LESS

oxygen than

– ate
	
	
	
	one MORE oxygen than

– ate

	
	
	
	
	
	
	

	
	
	
	
	
	
	


When the central atom can have two different numbers of oxygen atoms bonded to it:

The suffix “–ate” is used in the name of the oxyanion with the greater number of oxygen atoms.

The suffix “–ite” is used in the name of the oxyanion with the lesser number of oxygen atoms.

When the central atom can have more than two different numbers of oxygen atoms bonded to it:

The prefix “per–” is used in the name of the oxyanion with the greatest number of oxygen atoms along with the suffix “–ate”.




The prefix “hypo–” is used in the name of the oxyanion with the 

least number of oxygen atoms along with the suffix “–ite”.

3.  If the formula begins with one or more hydrogens, then combine the 

     proper prefix with “hydrogen” – if needed, and add that to the name of 

     the oxyanion.

The word “hydrogen” added to the name of the ion means that one hydrogen ion has been combined with the innie or outie, as in “hydrogen phosphate”.  The word “dihydrogen” added to the name of the ion means that two hydrogen ions have been combined with the innie or outie as in “dihydrogen phosphate”.


Examples



Write the name for SO42(.




Sulfur is an “innie” so its “–ate” form has four oxygens.




This is “sulfate”.

Write the name for ClO(.

Chlorine is an “outie” so its “–ate” form has three oxygens.

Using the Oxyanion Keyboard it has two less oxygens than the 

“–ate” form so its prefix is “hypo–” and its suffix is “–ite”.

This is hypochlorite.
Write the name for HCO3(.

Carbon is an “outie” so its “–ate” form has three oxygens.

One hydrogen has been added to the carbonate so this is hydrogen carbonate.

Write the name for H2PO4(.

Phosphorus is an “innie” so its “–ate” form has four oxygens.

Two hydrogens have been added to the phosphate so this is dihydrogen phosphate.

Writing the formulas for oxyanions

Procedure



1.  Use the Innie and Outie System to determine the formula of the 

     

     “–ate” form.

Determine the element from which the “–ate” came.

Use the table to determine whether that element is an “Innie” 

or an “Outie”.

Determine the number of oxygens in its “-ate” form from its location on the periodic table, that is, whether it is an “Innie” or an “Outie”.

2.  If a form other than the “–ate” form is needed, then use the Oxyanion    

     Keyboard to determine its formula.

3.  Use the Polyatomic Poem for Innies and Outies to determine its charge 


     from the poem.

Polyatomic Poem for Innies and Outies 

PO’s, BO’s, and AsO’s are 3–.

SO’s, CO’s, and CrO’s are 2–; SeO’s and TeO’s are, too.

All others are 1–.

4.  If the formula begins with one or more hydrogens, then add a positive 

     one to the charge for each hydrogen represented in the name.

Examples

Write the formula for borate.

Borate comes from boron.




Boron is an “Outie”, so its “–ate” has 3 oxygens.

Borate is a “BO”, so its charge is “3–”.

Borate is BO33(.

Write the formula for hydrogen sulfite.

Sulfite comes from sulfur.




Sulfur is an “Innie”, so its “–ate” has 4 oxygens.




Sulfite has one less oxygen that the “–ate form so it is 




SO3
Sulfite is a “SO”, so its charge is “2–”.

One hydrogen has been added so the charge is reduced from 

“2–” to “–”.

Hydrogen sulfite is HSO3(.

Other polyatomic ions have to be memorized.

Questions

01.  What is the suffix placed on the oxyanion to indicate one LESS oxygen than 

       the “–ate” form?

02.  What is the prefix and what is the suffix placed on the oxyanion to indicate one 

       MORE oxygen than the “–ate” form?

03. What is the prefix and what is the suffix placed on the oxyanion to indicated two 

      LESS oxygens than the “–ate” form?

04.  List the seven elements that are “Outies” and write the formulas, including the 

       charge, for the “–ate” form of their oxyanions.  Remember, oxygen does not form a 

       polyatomic ion with itself so it is not included in the seven.

05.  List the five elements that are “Innies” and write the formulas, including the charge,

       for the “–ate” form of their oxyanions.

	06.  Complete the missing parts of the following table:
	SO52(
sulfate

SO42(
SO32(
SO22(



	07.  Complete the missing parts of the following table:
	BrO4(
BrO3(
bromite

BrO2(
BrO(



Exercises

08.  Write the formula for chlorite.

09.  Write the formula for iodate.

10. What would the formula be, including charge, for hydrogen selenate?

11. Tellurate is TeO42−. If it existed, what would the formula be, including charge, 

      for tellurite?

12. Selenate is SeO42−.  If it existed, what would the formula be, including charge, 

      for perselenate?

13. Vanadate is VO43(.  If it existed, what would the formula be, including charge, 

      for hypovanadite?

14. Molybdate is MoO42−. If it existed, what would the formula be, including charge, 

      for permolybdate?

15.  Chromate is CrO42−. If it existed, what would the formula be, including charge

       for hydrogen chromate? 

16. Silicate is SiO32(. If it existed, what would the formula be, including charge, 

      for hydrogen silicate?

17. Phosphite is PO33(.  If it existed, what would the formula be, including charge, 

      for dihydrogen phosphite?
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