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�
Aqueous Reactions

Dr. Ron Rusay

�
Net Ionic Equations

Aqueous Reactions �
Solutions

✿  Aqueous reactions are done in a homogeneous 
liquid phase which generally improves reaction 
rates particularly with ions ( positive cations & 
negative anions).

✿  The prime medium for many inorganic reactions is 
water, which serves as a solvent (the substance 
present in the larger amount), but does not react 
itself.

✿  The substance dissolved (the lesser amount in the 
solution) is the solute. Together they comprise a 
solution with reactant(s) being the solute(s).
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Solutions & Ions �
Salt dissolving in a glass of water

Solutions & Ions �
Salt dissolving in a glass of water

Solution Test �
for Ions (Electrolytes)

 

strong weak non- 

Conductivity 
depends on 
the amount 
of ions in 
solution 

(aq) ions      
Conduct 

(s) (l) (g)  
no ions 
Do NOT conduct 

Aqueous Reactions & Ions
✿  There are a few general types:

1) Precipitation: An insoluble salt forms 
from the addition of solutions. (Cloudiness is oberved. 

Solubility governs): 
(aq)          (s)

2) Acid-Base  (Neutralization): generally produces 
a salt, plus heat + water (l):  

(aq)          (l)

3) Oxidation-Reduction (Redox): there is a 
change in oxidation numbers between reactants and 
products
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(aq) ions   /   (s) (l) (g) no ions 
Conduct           Do NOT conduct 

ions         no ions 

ions         no ions 
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Aqueous Reactions: Neutralization
Aqueous Reactions: Neutralization�

 Net Ionic Equations

HCl(aq) +  NaOH (aq)      NaCl (aq) + H2O(l)

H+
(aq) + OH -(aq)      H2O(l)

QUESTION Answer

How many moles of sodium 
hydroxide will it take to 
completely neutralize 1 mole 
of sulfuric acid H2SO4? 

….to neutralize 1 mole of 
nitric acid HNO3? 

H2SO4 (aq)  + NaOH (aq)    2 
HNO3 (aq)  + NaOH (aq)    1 

H2SO4(aq) + 2 NaOH(aq) → Na2SO4(aq) +  2 H2O(l)  

https://www.youtube.com/watch?v=KcNNdOyVuTA&feature=youtu.be 

Double Displacement
https://forms.gle/AQKCjF8qGGw2x8hZ8 

2 H+
(aq) + 1 SO4

2-
(aq) + 2 Na+

(aq) + 2 OH -(aq)     
             2 H2O(l) + 2 Na+

(aq) + 1 SO4
2-

(aq) 

2 H+
(aq) + 2 OH -(aq)     2 H2O(l)

QUESTION

x H+
(aq) + x OH -(aq)        x H2O(l)
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Answer

x H+
(aq) + x OH -(aq)        x H2O(l)

Pb(NO3)2 (aq) +    NaI (aq) →  
NaNO3(?)  +  PbI 2(?)

How do you know the state 
of the products: (s) vs. (aq)? 

What type of reaction is it? 
Double Displacement 
& Precipitation 

lead(II)nitrate  + sodium iodide 

sodium nitrate  + lead(II)iodide 

What type of reaction is it? 
Double Displacement 
& Precipitation 

Pb(NO3)2 (aq) +    NaI (aq) →  
NaNO3(aq)  +  PbI 2(s)

Write a balanced equation 
for the reaction. 

2 
2 

Pb(NO3)2 (aq) +    NaI (aq) →  
NaNO3(aq)  +  PbI 2(s)

Double Displacement 
& Precipitation 

2 
2 

Net Ionic Equation (NIE) & 
state of the products:  

(aq) versus (s) 

Pb2+ (aq) +  2 I- (aq) → PbI 2(s)  

Pb(NO3)2 (aq) +    NaI (aq) →  
NaNO3(aq)  +  PbI 2(s)

Balanced Net Ionic 
equation for the reaction. 

2 
2 

Pb 2+ (aq) + 2 I 1- (aq) → PbI 2(s)  

What are the spectator ions 
in the reaction? 

2 Na 1+ (aq); 2 NO3
1- (aq)

QUESTION
? Na2SO4(aq)       +  ? AgNO3(aq)           ? Ag2SO4 (s)+  ? NaNO3(aq)
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Answer
1 Na2SO4(aq)+  2 Ag(NO3)3(aq)           1 Ag2SO4 (s)+  2 NaNO3(aq)

SO4
2- 

(aq)+  2 Ag+ 
(aq)           Ag2SO4 (s)

QUESTION
Observing a cloudy water insoluble precipitate 
Al2(CO3)3(s), predict the ions and coefficients for the 
reacting ions that would produce the precipitate and 
complete the following net ionic equation:

__ _____ + __ _____ → Al2(CO3)3 (s)

A.  2 AlCl3(aq)  + 3 Na2CO3(aq)  also include 6 NaCl(aq)  
on right
B.  3 Al3+(aq) + 2 CO3

2–(aq) 
C.  2 Al3+(aq)  + 3 CO3

2–(aq) 
D.  2 Al3+(aq) +  6 Cl –(aq)  + 3 CO3

2–(aq)  + 6 Na+(aq)  

ANSWER
Observing a cloudy water insoluble precipitate 
Al2(CO3)3(s), predict the ions and coefficients for the 
reacting ions that would produce the precipitate and 
complete the following net ionic equation:

__ _____ + __ _____ → Al2(CO3)3 (s)

A.  2 AlCl3(aq)  + 3 Na2CO3(aq)  also include 6 NaCl(aq)  
on right
B.  3 Al3+(aq) + 2 CO3

2–(aq) 
C.  2 Al3+(aq)  + 3 CO3

2–(aq) 
D.  2 Al3+(aq) +  6 Cl –(aq)  + 3 CO3

2–(aq)  + 6 Na+(aq)  
http://chemconnections.org/general/chem108/General%20Reactions%20DVC%20Lab%20key.pdf 


