1st – Naming Compounds (Nomenclature)
Use information from periodic table (PT)!

Diatomic compounds: Two of the same element in a compound:

When you hear these elements named and they are not with another element, they always exist as diatomics:
· Group 17 halogens: 
· fluorine = F2
· chlorine = Cl2
· bromine = Br2
· iodine = I2
· astatine = At2
· Oxygen = O2
· Nitrogen = N2
· Hydrogen = H2
All are gases at room temperature except for Br2, I2 and At2.  Br2 is a liquid at R.T. while I2 and At2 are solids.
Covalent Binary compounds:  Two different non-metals in a compound:
Non-metals (colored solid green in the PT) in a compound together will be joined by a covalent bond.  That means electrons are shared fairly (or close to fair) between both elements.

Naming rules:  
· These compounds have a first name and a last name.

· First name ( name of the element that is farther to the left or further down the PT.  This element’s name is not changed.

· Last name ( name of the element that is farther to the right or higher up the PT.  This element’s ending is chopped off and the suffix –ide is added.  

· Nitrogen becomes nitride

· Phosphorus ( phosphide

· Oxygen ( oxide

· Sulfur ( sulfide

· Selenium ( selenide

· Fluorine ( fluoride

· Chlorine ( chloride

· Bromine ( bromide

· Iodine ( iodide

· Geometric prefixes are used when there are two or more of the first name element and always for the last name element.

· 1 = mono-

· 2 = di-

· 3 = tri-

· 4 = tetra-

· 5 = penta-

· 6 = hexa-

· 7 = hepta-

· 8 = octa-

· 9 = nona-

· 10 = deca-

Ionic Binary compounds:  A metal with a non-metal
Non-metals (colored solid green in PT) and metals (blue-outlined & not outlined in PT) will be joined by an ionic bond.  That means that electrons will not be shared equally.  The non-metal will steal the metal’s electrons.  The extra electron(s) will result in the non-metal having a negative charge (always the same negative charge) and the loss of electron(s) will result in the metal having a positive charge (can vary if it’s a transition metal).  
Remember that each electron has a -1 charge.  
Why do non-metals steal metals’ electron(s)?  Remember that all elements want to feel like the noble gases (outlined in black).  The non-metals do this by gaining electrons.  The metals find it is easier to just give up electrons.

Metal atom(s) with non-metal atom(s) (BINARY)
Metals are all the elements in the PT that have not been outlined blue or black.  They are in groups 1, 2 and some are in the lower periods (rows) of groups 13 – 16.  

Naming rules:

· These compounds will also have a first name and a last name.  

· The first name will always be the name of the metal element.  This name is not changed

· The last name will always be the name of the non-metal.  The last part of the non-metal element’s name is chopped off and changed to the –ide suffix in the same way as we do for covalent compounds.
Transition metal atom(s) with non-metal atom(s) (BINARY)
Transition metals are the elements in the PT that have been outlined blue.  They are far away from being able to have the same number of electrons as the noble gases (outlined in black).  For that reason, the number of electrons that they give up varies.  For example, iron can give up two or three electrons.  The number of electrons a transition metal gives up = its oxidation #.  So iron can have Fe2+ or Fe3+ oxidation numbers.  On tests, I will always give you a chart (like I did on the first take-home) of the possible oxidation numbers for the transition metals.  On your homework, use table 23-7 on page 237.
Naming rules:
· These compounds will also have a first name and a last name.  

· The first name will always be the name of the transition metal element.  This name is not changed

· ROMAN NUMERALS!!!  Yes, here is where you want to use roman numerals.  You put them in parentheses after the first name of the compound (after the transition metal).  

· The roman numeral = oxidation # of each transition metal atom
· The roman numeral ​​​​​≠ number of atoms!!!!

· Oxidation #?  Roman numeral?  How do I know???
· Use the negative charge on (each) non-metal atom(s), it will always be one of these:

· N3- and P3-  




(Group 15 will always be 3-)

· O2- and S2-  




(Group 16 will always be 2-)
· F-1, Cl-1, Br-1, I-1 and At-1    


(Group 17 will always be 1-)

· Multiply by subscript on non-metal if there is one.  This is your total negative charge.

· Total negative charge from non-metal atom(s) = total positive charge of transition metal atom(s)

· If there is only one transition metal atom in the compound, the total positive charge is your roman numeral.

· If there are >1 transition metal atoms in the compound ( divide total positive charge by subscript on transition metal element = oxidation number for atom = roman numeral.  
· The last name will always be the name of the non-metal.  The last part of the non-metal element’s name is chopped off and changed to the –ide suffix in the same manner as for covalent compounds.
Practice Problems:

Name the following chemicals:

1. F2    ____________________________

2. Cl2    ____________________________

3. Br2    ____________________________

4. I2    ____________________________

5. At2    ____________________________

6. O2    ____________________________

7. N2    ____________________________

8. H2    ____________________________

9. NO    ____________________________

10. PCl3    ____________________________
11. CO2    ____________________________

12. CO    ____________________________

13. CF4    ____________________________

14. PBr3    ____________________________

15. N2O    ____________________________

16. PCl5    ____________________________

17. N2O    ____________________________

18. S2F10    ____________________________

19. NF3    ____________________________

20. NO    ____________________________

21. MgCl2    ____________________________

22. CaCl2    ____________________________

23. Na2O    ____________________________

24. K3P    ____________________________

25. MgS    ____________________________

26. SrBr2    ____________________________

27. Al2O3    ____________________________

28. BaO    ____________________________

29. BaBr2    ____________________________

30. Li2S    ____________________________

31. CoCl    ____________________________

32. CoCl2    ____________________________

33. Mn2O7    ____________________________

34. Cr2S3    ____________________________

35. CrS3    ____________________________

36. Cu2O    ____________________________

37. CuO    ____________________________

38. FeO    ____________________________

39. Fe2O3    ____________________________

40. ZnI2    ____________________________

On a separate sheet of paper, write names for all these chemical formulas.

Practice Problems:

Write chemical formulas for the following chemicals:

1. fluorine

2. chlorine

3. bromine

4. iodine

5. astatine

6. oxygen

7. nitrogen

8. hydrogen

9. nitrogen monoxide

10. phosphorus trichloride

11. carbon dioxide

12. carbon monoxide

13. carbon tetrafluoride

14. phosphorus tribromide

15. dinitrogen monoxide

16. phosphorus pentachloride

17. dinitrogen monoxide

18. disulfur decafluoride

19. nitrogen trifluoride

20. nitrogen monoxide

21. magnesium chloride

22. calcium chloride

23. sodium oxide

24. potassium phosphide

25. magnesium sulfide

26. strontium bromide

27. aluminum oxide

28. barium oxide

29. barium bromide

30. lithium sulfide

31. cobalt (I) chloride

32. cobalt (II) chloride

33. manganese (VII) oxide

34. chromium (III) sulfide

35. chromium (VI) sulfide

36. copper (I) oxide

37. copper (II) oxide

38. iron (II) oxide

39. iron (III) oxide

40. zinc (II) iodide

Use these names to check your answers to the previous worksheet.  
After you’ve done that, get out a new piece of paper, and write chemical formulas for each name.  Do them out of order.

