
A balanced chemical formula gives the ratios, in 
moles, of materials produced or consumed in a 
reaction. 

2NaI(aq) + Pb(NO3)2 (aq)      PbI2(s) + 2NaNO3 (aq) 

If the weight of any one species used or produced 
is known, the others are readily calculated. 

How much Pb(NO3)2 is need to 
convert 1.0 grams of NaI to 
PbI2? 

 Formula weighs 
  Pb(NO3)2  331.2 g/mol 
  NaI   149.9 g/mol 
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= 1.1 grams Pb(NO3)2  

Final 
result 

Gravimetric calculations are simply an extension 
of stoichiometric calculations. 

 Our stoichiometric factor is most often based 
on the amount (in moles) of our analyte in the 
material actually weighed. 

 Gravimetric factor = GF 

 GF = moles analyte in weighed form x FW analyte 
formula weight of  weighed form 



The best way to see what is going on is to give an 
overview of the approach. 

 We can then introduce the relative simple 
calculations with each step. 

 The first premise is that have a sample that 
contains an analyte of interest.  

 Your goal is to determine the % analyte in the 
sample 

Start by weighing out your sample. 

Next, convert the sample to a measurable form 
like a ‘pure’ precipitate 

If the measurable form is the analyte then 
 % analyte = (wt analyte / wt sample) x 100 

More often, the measured form contains the 
analyte along with other materials.  The weight 
of analyte must first be determined using the 
gravimetric factor. 
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Now, you’re ready to do the calculations. 

Formula weights 
 P     = 30.97 g/mol 
 Mg2P2O7   = 222.6 g/mol 

Gravimetric factor 
    mol P in Mg2P2O7 x FW P 
              FW Mg2P2O7  

     =  0.2783 
So P represents to 27.83 of the total weight. 

GF = 



% Phosphate 

 % P =  

    = 17.1 % P 

g Mg2P2O7 x .2783 gP/gMg2P2O7 
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x 100 
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spontaneous 

induced 

Spontaneous nucleation will occur on its own. 
Induced nucleation requires a ‘seed’ particle to get 
things started (dust, another crystal, glass fragment, ...) 

Once a nucleation site has formed, other ions are 
attracted to the site.  This will result in the formation of 
large, filterable particles. 
If done properly, it also reduces contaminates since they 
don’t ‘fit in’ to the crystal structure. 

Nucleation and particle growth are competing 
processes although at least some nucleation 
must initially occur. 

Solution 

Nucleation           Particle growth 

Nucleation           Particle growth 

We want particle growth to be the predominate 
factor in precipitate formation. 
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OK, now we have some of the basics on 
precipitate formation. 

It time to get up close and personal with the 
process to see what’s going on and what we 
can do about it. 

Colloidal and crystalline precipitates each have 
their own problems. 

Colloids are worse so lets start there. 

As an example, we’ll use the following precipitate 
formation through out: 

AgNO3(aq) + NaCl(aq)           AgCl(s) + NaNO3(aq) 

NaCl will be our precipitating reagent. 
AgCl tends to form colloidal (amorphous)  
precipitates. 
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At high silver concentrations, we have a higher charge 
on the precipitate.  This results in a larger particle. 

The problem is even worse when the counter ion is large. 



It would seem that the solution is to keep the 
concentration of Ag+ low at all times. 

 This is impossible to do! 
 As Ag+ is added, we               

 create locally high         
 concentrations even                  
 when using dilute          
 solutions. 

Since we can’t eliminate the problem, we need 
ways to minimize its effect. 

If we’ve gone to the trouble of making a 
coagulated colloid, we don’t want to loose it in 
our attempt to clean it up. 

 Washing a colloid to remove excess counter 
ion or trapped impurities can result in 
peptization. 

 There are several common approaches that 
can be used to address this problem. 



This type of precipitate is much easier to work 
with. 

 They are easier to filter and purified. 

 You have greater control over the precipitation 
process. 

In general, the best approach is to slowly form 
your precipitate using warm, dilute solutions.  
Allow it to then digest without stirring. 



This is a problem with both colloidal and 
crystalline precipitates. 

 There is no easy solution to minimize the 
problem. 

 When encountered, your only choices are to 
remove the interferences prior to precipitation 
or to select a different reagent. 
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The best way to deal with these problems is to 
slow things down. 

 Using dilute, warm solutions during 
precipitation gives counter ions time to leave 
and helps break up pockets. 

 Digestion and aging the precipitate provides 
additional times for this to occur as well. 

When a precipitation reagent is added as a 
solution to our analyte there will always be 
locally high concentrations. 

 This is responsible for many of our problems 
regardless of how slowly we add the reagent or 
how fast we stir. 

 Precipitation from homogeneous solution is an 
an approach that can avoid this problem. 

After filtration, the precipitate must be dried to 
constant weight. 

 Removes excess solvent 
 Drives off any volatile species. 

In some cases, the precipitate is heated to a point 
where it decomposes to a stable form for 
weighing. 

Thermobalances can be used to determine 
optimum drying time and temperatures. 
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pH can be used to control selectivity. 
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