Naming and Writing Formulas for Binary Molecular Compounds

CSCOPE Unit 05 Lesson 01 Day 5

Vocabulary

	Binary compound
	
	a compound composed of only two elements

	
	
	

	Binary molecular compound
	
	a covalently bonded compound composed of two nonmetallic elements

	
	
	

	Binary gases
	
	Binary molecular compounds that have the form HaX (where X is a halogen or other electronegative element) and are named as binary molecular compounds; the formula includes (g)

	
	
	

	Binary acids
	
	Binary molecular compounds that have the form HaX (where X is a halogen or other electronegative element so that it forms aH+ + Xa( in water solution) and are named as hydroacids; the formula includes (aq)

	
	
	

	Molecule
	
	a neutral chemically bonded group of atoms that acts as a unit

	
	
	

	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 binary molecular compounds

Procedure

1.  The name of the compound will have the elements in the same order 

      as in the formula.

2.  A prefix is usually needed to indicate how many atoms of each element 

     are present in a molecule. 

	Prefix
	Number Value
	
	Prefix
	Number Value

	mono–
	one
	
	hexa–
	six

	di–
	two
	
	hepta–
	seven

	tri–
	three
	
	octo–
	eight

	tetra–
	four
	
	nona–
	nine

	penta–
	five
	
	deca–
	ten


3.  For the first element

a.  Determine the correct prefix from the subscript for that element 

     in the formula.

b.  The prefix “mono–” is NOT used with the first element.




c.  Combine the prefix and the first element’s name into one word.



4.  For the second element




a.  Determine the correct prefix from the subscript for that element 

     in the formula.




b.  Determine the root of the second element’s name and add the 

                                      suffix “–ide” to it.




c.  Combine the prefix with the root and suffix into one word.



5.  Write the new form of the name of the first element followed by the new 

                           form of the name of the second element as two separate words.

Examples



Name N2O4




Two nitrogens becomes……“di + nitrogen.”

“dinitrogen”




Four oxygens become……“tetra + ox + ide.”






“tetraoxide”

	dinitrogen tetraoxide


Name PCl3
One phosphorus becomes……“phosphorus” 

mono– is never used with the first element when naming binary molecular compounds


“phosphorus”




Three chlorines become……“tri + chlor + ide.”





“trichloride”

	phosphorus trichloride


Writing formulas for binary molecular compounds


Procedure



1.  Determine the symbol for both elements in the name.

Don’t forget to undo the “–ide” suffix and restore the original name.

2.  Determine the correct subscript from the prefix attached to the name

     of both elements.


Examples



Write the formula for dinitrogen pentaoxide

di + nitrogen = 2 nitrogens

penta + oxide = 5 oxygens

	N2O5




Write the formula for diphosphorus tetrahydride

di + phosphorus = two phosphorus




tetra + hydride = four hydrogens

	P2H4


Naming binary gases and binary acids


Key concepts



1.  The key to knowing whether to name these compounds as binary 

      gases or binary acids is the symbol of state: (g) for gases and (aq) for 

      acids.


a.  These compounds will be named as binary gases (binary 

                 molecular compounds) when their formula includes the states 

                 symbol (g).



(g) means that the substance is a gas.


b.  These compounds will be named as binary acids when their 

                formula includes the states symbol (aq).



(aq) means that the substance is dissolved in water.

2.  Binary gases – with (g) – have the form HaX (where X is a halogen 

     or other electronegative element)


These are named as binary molecular compounds.



3.  Binary acids – with (aq) – also have the form HaX (where X is a 

     halogen or other electronegative element so that it forms aH+ + Xa( in 

     water solution)

Naming binary acids

Procedure

1.  Determine whether the substance HaX is dissolved in water.

If it is not, then it will be named as a binary molecular compound.



2.  Determine the root of the name of the element X.



3.  Add the prefix “hydro–” to the root.



4.  Add the suffix “–ic” to the root.



5.  Add the word “acid” to the first word.


Examples



Give the name for HCl when it is dissolved in water.




X is “chlorine” whose root is “chlor–”.




Adding the prefix “hydro–” to the root gives “hydrochlor–”.




Adding the suffix “–ic” and the word “acid” gives

“hydrochloric acid”.



Give the name for H2S when it is dissolved in water.




X is “sulfur” whose root is “sulfur”.




Adding the prefix “hydro–” to the root gives “hydrosulfur–”.

Adding the suffix “–ic” and the word “acid” we get “hydrosulfuric acid”.

The prefix “hydro–” is critically important to distinguish this from “sulfuric acid” H2SO4.
Writing the formulas for binary acids



Procedure




a.  Determine the symbol for both elements in the name.


(1)  The first symbol in the formula for binary acids 

       will be “H”. 

We know that from the prefix “hydro–”.





(2)  The second symbol in the formula for binary acids is 





       determined by identifying the root, and that element’s 

       symbol.

b.  Determine the correct subscript on the hydrogen from the 

     charge on the second element.

c.  Add the symbol (aq) to indicate that the compound is dissolved 

     in water and that it forms an acid.

Examples

Write the formula for hydrobromic acid.





“hydro–” 

= H





“–bromic”  comes from “bromine” 

= Br

“acid” 

= (aq)





The charge on bromine is 1( so there will be one H.

	HBr (aq)





Write the formula for hydroselenic acid 

“hydro–” 

= H





“–selenic” comes from “selenium” 

= Se





“acid” 

= (aq)





The charge on selenium is 2( so there will be two H’s.

	H2Se (aq)


Questions

	01.  What prefix is used with the second element in the name of a binary molecular compound but NOT with the first element?
	

	
	

	02.  What suffix is used with the second element in the name of a binary molecular compound but NOT with the first element?
	


	03.  What prefix is used with binary molecular compounds of hydrogen and an electronegative element when those compounds are dissolved in water but NOT when those compounds are gases?
	

	
	

	04.  What part of the compound’s formula tells you whether to name a binary molecular compound of hydrogen and an electronegative element as an acid or simply as a binary molecular compound?
	


Exercises

Name each of the following binary compounds:

	01. CaCl2


	02. HI (g)

	03. HI (aq)

	04. BH3

	05. Cl2O6

	06. ClF

	07. P2Cl4

	08. I2O5

	09. BrF5

	10. HBr (aq)

	11. IF7

	12. NF3

	13. H2Se (aq)

	14. BrCl

	15. H2Se (g)

	16. SnO2


	17. HBr (g)

	18. AsF3

	19. N2O3

	20. IF5


Write the formula for each of the following binary compounds:

	01. hydroiodic acid

	02. hydrogen monoiodide gas

	03. diiodine tetraoxide

	04. bromine monofluoride

	05. silicon tetrahydride

	06. tetraphosphorus hexaoxide

	07. disulfur monoxide

	08. carbon monooxide

	09. hydrogen monochloride gas

	10. tetraphosphorus decaoxide

	11. dibromine monoxide

	12. dinitrogen tetrafluoride

	13. disilicon hexahydride

	14. tetraarsenic hexaoxide

	15. hydrochloric acid

	16. arsenic trihydride


	17. iodine heptafluoride

	18. bromine dioxide

	19. disulfur decafluoride

	20. dichlorine heptaoxide
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