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Naming and Writing Formulas for Oxyacids

CSCOPE Unit 05 Lesson 01 Day 6

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

	
	
	

	Corresponding
	
	go together with or accompanying another, similar in origin or structure, having an obvious similarity while not agreeing in every detail

	
	
	

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

	
	
	

	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

	
	
	

	Oxyacid

(also oxoacid)
	
	an acid that contains oxygen and at least one other element, that has at least one hydrogen attached to the oxygen atom, and that forms an anion by losing one or more protons

	
	
	

	Oxyanion
	
	a polyatomic ion with an element other than oxygen and at least one oxygen (oxy-) that has an overall negative charge (anion), each oxyanion has derivatives depending on the number of oxygens they have

	
	
	

	Polyatomic ion   
	
	an ion formed from two or more atoms covalently bonded together

	
	
	

	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 oxyacids

Procedure



1.  Determine the name of the corresponding oxyanion.

2.  Change the anion suffix to the acid suffix.

	Anion Suffix
	(becomes(
	Acid

Suffix

	“-ite”
	((
	“-ous”

	“-ate”
	((
	“-ic”


Remember: “I ATE it and it tasted IC.”  



                               “That’s funny, it tasted alrITE to OUS.”

3.  Add the word “acid”.

Examples



Give the name for the oxyacid H2SO4.

Mentally cover up the starting hydrogens and the corresponding oxyanion is SO42(. 

Sulfur is an “Innie” so its “(ate” form has four oxygens.

Note: 

There are two hydrogens on the oxyacid so the charge on the oxyanion is 2(, or you can remember that a “SO” has a charge of 2(.

SO42( is “sulfate”.

Changing the anion suffix “(ate” to the acid suffix “(ic” gives “sulfuric”.

Adding the word “acid” gives “sulfuric acid”.

	sulfuric acid


Give the name for the oxyacid HClO4.

Mentally cover up the starting hydrogen and the corresponding oxyanion is ClO4–.

Chlorine is an “Outie” so its “(ate” form has three oxygens.

Note: 

There is one hydrogen on the oxyacid so the charge on the oxyanion is 1(, or you can remember that this falls in the third line of the Polyatomic Poem and has a charge of 1(.

ClO3( is “chlorate”.

Use the Oxyanion Keyboard to find that ClO4– is “perchlorate”.

Changing the anion suffix “(ate” to the acid suffix “(ic” gives “perchloric”.




Adding the word “acid” gives “perchloric acid”.

	perchloric acid


Give the name for the oxyacid HClO.

Mentally cover up the starting hydrogen and the corresponding oxyanion is ClO–.

Chlorine is an “Outie” so its “(ate” form has three oxygens.

Note: 

There is one hydrogen on the oxyacid so the charge on the oxyanion is 1(, or you can remember that this falls in the third line of the Polyatomic Poem and has a charge of 1(.

ClO3( is “chlorate”.

Use the Oxyanion Keyboard to find that ClO– is “hypochlorite”.

Changing the anion suffix “(ite” to the acid suffix “(ous” gives “hypchlorous”.




Adding the word “acid” gives “hypochlorous acid”.

	hypochlorous acid


Writing the formulas for oxyacids


Procedure



1.  Remove the word “acid” from the name.

2. Change the acid suffix to the anion suffix to determine the name of the   

    corresponding oxyanion.

3.  Write the formula of the corresponding oxyanion and add enough 

     hydrogens to the front of the formula to balance the charge on the 

     oxyanion.

Examples



Write the formula for chlorous acid.




Removing the word “acid” from “chlorous acid” gives “chlorous.”

Changing the acid suffix to the anion suffix gives “chlorite.”

Chlorine is an “Outie” so chlorate has three oxygens.

Therefore, chlorite would have one fewer oxygens, which would be two:  ClO2.

From the poem, the charge on chlorite is 1(.

The formula for chlorite is ClO2(.

Since the charge on chlorite is 1(, then one hydrogen is needed at the front to complete the formula of the acid.

	HClO2


Write the formula for selenic acid.




Removing the word “acid” from “selenic acid” gives “selenic.”

Changing the acid suffix to the anion suffix gives “selenate.”

Selenium is an “Innie” so selenate has four oxygens.

From the poem, the charge on selenate (it is a SeO) is 2(.

The formula for selenate is SeO42(.

Since the charge on selenate is 2(, then two hydrogens are needed at the front to complete the formula of the acid.

	H2SeO4


Exercises

Name each of the following acids, not all of which actually exist:

	01.  HCl

	02. HClO3

	03. H2CO3

	04. H2SeO3

	05. HIO

	06. H3PO3

	07. HClO3

	08. H2SeO5

	09. HNO2

	10. HBrO3

	11. H3BO3

	12. HBrO4

	13. HFO3

	14. HIO2

	15. HBr

	16. H3AsO4

	17. H3BO2

	18. HNO3

	19. H3AsO3

	20. H2SO3


Write the formula for each of the following acids, not all of which actually exist:

	01. hydroiodic acid

	02. iodic acid

	03. phosphoric acid

	04. perchloric acid

	05. arsenic acid

	06. selenous acid

	07. telluric acid

	08. hydrofluoric acid

	09. pernitric acid

	10. bromous acid

	11. hypoarsenous acid

	12. fluoric acid

	13. hypochlorous acid

	14. carbonic acid

	15. nitric acid

	16. hypobromous acid

	17. phosphorous acid

	18. boric acid

	19. bromous acid

	20. nitrous acid
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