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Totally Epic AP Chem Review: Gravimetric Analysis!

Gravimetric Analyslis: analytical technique used to find the percent mass of anion in an \ Mpure
i

substance.
Method: .

1. Reactant impure material with a known compound, forminga Of { CApt } ale.  which contains theion of
. i '
interest.

2. Filter and dry precipitate, then measure its mass.

3. Use stoichiometry calculations to determine the 19 £S of the ion of interest, using the balanced

reaction to work backwards from the mass of the precipitate measured inthe '3 -

solid and
fiquid

Steps in Gravimetric Analysis (Lab Technique)
1. Dry and weigh impure sample.
Disy olve sample in water.
Add precipitating reagent in _&/4C eSS

g

Funnel

. e . Filter
Filter precipitate from solution. traps solid

W S\ precipitate to remove soluble impurities.

o ovos W

Dry and weigh to constant _™ Y

Steps in Gravimetric Analysis (Math-y Math) Filtrate {liquid
component

n . . . . f th ixtu
1. Write the balanced precipitation reaction. of the mixture]

2. Use stoichiometry to convert from the mass of your precipitate to the mass of the ion of interest.

mass of ion (calculated in step 2)

mass of original sample]
NoT Pre;,re‘;ﬂ%r §

3. Calculate Zbymass: % mass of ion = x 100

Example: The following data were obtained when a sample of unknown chloride was analyzed:

Mass of watch glass 8.2030¢
Mass of unknown chloride sample + watch glass 8.3014¢
Mass of AgCI(s) + watch glass (after drying) 8.4328

a. Calculate the mass of the precipitate. s ——— .

B30 -8.0030 229 3 AyC1)

b. Calculate the mass of chloride ions in the original sample.

0223 Ml Vwolhscl Vo 17 35453 67 o5y o
1332 9 AgCl Tmol AgCL Imel G170

¢. Calculate the percent mass of chloride ions in the sample.
O - 0.05klog CI7 lDO=]53r.5’?J
° 0.0984 4 Jamply
.

8.3p1Y -8.2030
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Common Lab Errors in Gravimetric Analysis

Error Effect on Calculated % by Mass of lon
. e Not all of the ion of interest will precipitate, thus some of the ion will be
Failure to add precipitating lost in the filtrate. ‘
reagent in excess. . \j/
¢ The calculated ion % will be than the actual ion % by mass.

e Some impurities will be left in the precipitate, so measured mass
Failure to wash the precipitate to includes both the precipitate and these contaminants.

remove soluble impurities. . . .

P s The calculated ion % will be /K\ than the actual ion % by mass.
The precipitate is excessively ¢ Although the precipitate is “insoluble”, small amounts of precipitate will
washed or washed with warm dissolve into the wash water and be carried into the filtrate.
water. ¢ The calculated ion % will be WV than the actual ion % by mass.

. . . ¢ Not all of the water molecules will have been removed, so measured
The precipitate is not dried to mass includes both the precipitate and remaining water molecules.
“constant mass”. /\\

e The calculated ion % will be than the actual ion % by mass.

Let’s practice!

1. A3.187 g impure sample containing sulfur and an inert material was to be analyzed for sulfur. As part of the

procedure, the sample is dissolved, and the sulfur is converted to sulfate ion, S0,". Barium nitrate is added,
. which causes the sulfate to precipitate out as BaSQ,. The dried BaSO,has a mass of 2.005 g.

a. Write the balanced net ionic equation for the precipitation reaction.

%QQZ%} ¥ SD:-@@ = BaS0, (s)

b. What mass of sulfur was in the original sample?

20059 430 1 mel 830, N mlS Q,M,:@_quq g}
Qgggdl g BqS\C}_‘ | ol S

| Mol qubﬁ

¢. Whatis the percent of sulfur in the original ore?

15
7S - 023 4 «loo =181 7. S
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