JAC Writing Net Ionic Equations
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1)Formula equation (B.C.E.):
(NH4)2SO4(aq) + BaCl2(aq) ( BaSO4(s) + 2NH4Cl(aq)

Ionic Equation (I.E.):

2NH4+(aq) + SO42-(aq) + Ba2+(aq) + 2Cl-(aq) ( BaSO4(s) + 2NH4+(aq) + 2Cl-(aq)


[image: image2]
Net ionic equation (N.I.E.):

SO42-(aq) + Ba2+(aq) ( BaSO4(s) 

2)Formula equation:

HC2H3O2(aq) + NaOH(aq) ( NaC2H3O2(aq) + H2O(l)

Total ionic equation:

HC2H3O2(aq) + Na+(aq) + OH-(aq) ( Na+(aq) + C2H3O2-(aq) + H2O(l)
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Net ionic equation:

HC2H3O2(aq) + OH-(aq) ( C2H3O2-(aq) + H2O(l)

3)Formula equation:

CaCO3(s) + 2HNO3(aq) ( Ca(NO3)2(aq) + H2O(l) + CO2(g)

Total ionic equation:

CaCO3(s) + 2H+(aq) + 2NO3-(aq) ( Ca2+(aq) + 2NO3-(aq) + H2O(l) + CO2(g)
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Net ionic equation:

CaCO3(s) + 2H+(aq) ( Ca2+(aq) + H2O(l) + CO2(g)

4)Formula equation:

NH4Cl(aq) + NaOH(aq) ( NH3(g) + H2O(l) + NaCl(aq)

Total ionic equation:

NH4+(aq) + Cl-(aq) + Na+(aq) + OH-(aq) ( NH3(g) + H2O(l) + Na+(aq) + Cl-(aq)
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Net ionic equation:
NH4+(aq) + OH-(aq) ( NH3(g) + H2O(l)

Practice Problems
Write the net ionic equations for the following chemical reactions:

1. ZnCO3(s) + H2SO4(aq) ( ZnSO4(aq) + H2O(l) + CO2(g)

I.E._____________________________________________________________

N.I.E.___________________________________________________________
2. Zn(s) + 2AgNO3(aq) ( Zn(NO3)2(aq) + 2Ag(s) 

I.E._____________________________________________________________

N.I.E.___________________________________________________________

3. SO3(g) + H2O(l)  (  H2SO4(aq)

I.E._____________________________________________________________

N.I.E.___________________________________________________________

4. H3PO4(aq) + Ca(OH)2(aq)  (    ______________________________________
I.E._____________________________________________________________

N.I.E.___________________________________________________________

5. Barium hydroxide solution reacts with hydrochloric acid to form barium chloride solution and water.
B.C.E. __________________________________________________________

I.E._____________________________________________________________

N.I.E.___________________________________________________________

6. Barium nitrate solution reacts with potassium carbonate solution to form a white precipitate.

B.C.E. __________________________________________________________

I.E._____________________________________________________________

N.I.E.___________________________________________________________

7. Solid barium oxide reacts with a solution of perchloric acid.

B.C.E. __________________________________________________________

I.E._____________________________________________________________

N.I.E.___________________________________________________________

8. Sodium phosphate solution reacts with silver nitrate solution to form a beige precipitate.

B.C.E. __________________________________________________________

I.E._____________________________________________________________

N.I.E.___________________________________________________________

9. Ammonium sulfate solution reacts with barium hydroxide solution.

B.C.E. __________________________________________________________

I.E._____________________________________________________________

N.I.E.___________________________________________________________

10. Magnesium metal reacts with copper(II) chloride solution to form copper metal and a colourless solution.

B.C.E. __________________________________________________________

I.E._____________________________________________________________

N.I.E.___________________________________________________________

Answers to Practice Problems

1. ZnCO3(s) + 2H+(aq) ( Zn2+(aq) + H2O(l) + CO2(g)
2. Zn(s) + 2Ag+(aq) ( Zn2+(aq) + 2Ag(s)
3. SO3(g) + H2O(l) ( 2H+(aq) + SO42-(aq)
4. 2H3PO4(aq) + 3Ca(OH)2(aq) ( Ca3(PO4)2(s) + 6H2O(l)
2H3PO4(aq) + 3Ca2+(aq) + 6OH-(aq) ( Ca3(PO4)2(s) + 6H2O(l)
5. Ba(OH)2(aq) + 2HCl(aq) ( BaCl2(aq) + 2H2O(l)
H+(aq) + OH-(aq) ( H2O(l)
6. Ba(NO3)2(aq) + K2CO3(aq) ( BaCO3(s) + 2KNO3(aq)
Ba2+(aq) + CO32-(aq) ( BaCO3(s)
7. BaO(s) + 2HClO4(aq) ( Ba(ClO4)2(aq) + H2O(l)
BaO(s) + 2H+(aq) ( Ba2+(aq) + H2O(l)
8. Na3PO4(aq) + 3AgNO3(aq) ( Ag3PO4(s) + 3NaNO3(aq)

PO43-(aq) + 3Ag+(aq) ( Ag3PO4(s)
9. (NH4)2SO4(aq) + Ba(OH)2(aq) ( BaSO4(s) + 2NH3(g) + 2H2O(l)
2NH4+(aq) + SO42-(aq)  + Ba2+(aq) + 2OH-(aq)(  BaSO4(s) + 2NH3(g) + 2H2O(l)
10. Mg(s) + CuCl2(aq) ( Cu(s) + MgCl2(aq)
Mg(s) + Cu2+(aq) (  Cu(s) + Mg2+(aq)

Soluble (i.e. labeled aqueous) substances are assumed to break up 100% into their component ions IF:





they are ionic compounds = M-NM(aq)


they are strong acids (HCl, HNO3, HClO4, H2SO4 are the most important ones)


they are strong bases (all except NH4OH/NH3 and its derivatives) = M-OH 





Any other soluble substances that are covalent are written in the molecular form, e.g. Cl2, H2O, C2H5OH. They are un-ionized by nature and it is chemically incorrect to break them up into ions.





Substances that are NOT in solution because they are solid reagents, precipitates or gaseous products are also written in the molecular form because they are not even in solution!





Certain products are unstable and break apart upon formation. Two important ones that you must remember are H2CO3, a weak acid that breaks up into H2O(l) and CO2(g) and NH4OH, a weak base that breaks up into H2O(l) and NH3(g). There is absolutely no experimental evidence for the EXISTENCE of discrete molecules of either carbonic acid or ammonium hydroxide. They cannot be isolated and crystallized. 





Notice that the precipitate, since it is not in solution, is not broken up into its constituent ions. A coefficient in front of a formula multiplies all the ions following it. A subscript within a formula indicates the number of that kind of ion per formula unit released into solution.





Notice that predominantly un-ionized molecules are left in molecular form – e.g. acetic acid and water in this equation. Sodium hydroxide is a strong base and is ionized 100% as is the ionic salt sodium acetate.





Calcium carbonate, although ionic, is not in solution. The ions are not hydrated and in solution as those of calcium nitrate are. Water and carbon dioxide (neither ionized because they are covalent molecules), are the product of the decomposition of carbonic acid.





Ammonium hydroxide breaks up into ammonia gas and liquid water.








