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Example 2.2

A concentrated solution of ammonia is 28.0% w/w NH; and has a density
of 0.899 g/mL. What is the molar concentration of NHj in this solu-
tion?

SoLution

28.0 g NH, , 0899 g solution 5 1 mol NH, , 1000 mL
100 gsolution ~ mL solution ~ 17.04 g NH, L

=14.8M

Example 2.8

Describe how to prepare the following three solutions: (a) 500 mL of ap-
proximately 0.20 M NaOH using solid NaOHj; (b) 1 L of 150.0 ppm Cu**
using Cu metal; and (c) 2 L of 4% v/v acetic acid using concentrated glacial
acetic acid (99.8% w/w acetic acid).
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(a) Since the concentration is known to two significant figures the mass of
NaOH and the volume of solution do not need to be measured exactly.
The desired mass of NaOH is
0.20 mol NaOH o 40.0 g NaOH
L mol NaOH

x0.50L =4.0¢g

To prepare the solution, place 4.0 grams of NaOH, weighed to the
nearest tenth of a gram, in a bottle or beaker and add approximately
500 mL of water.

(b) Since the concentration of Cu”* has four significant figures, the mass of
Cu metal and the final solution volume must be measured exactly. The
desired mass of Cu metal is

mxl_ooo L =150.0 mg Cu = 0.1500 g Cu

To prepare the solution we measure out exactly 0.1500 g of Cu into a
small beaker and dissolve using small portion of concentrated HNOj.
The resulting solution is transferred into a 1-L volumetric flask. Rinse
the beaker several times with small portions of water, adding each rinse
to the volumetric flask. This process, which is called a QuanTITATIVE
TRANSFER, ensures that the complete transfer of Cu”* to the volumetric
flask. Finally, additional water is added to the volumetric flask’s calibra-
tion mark.

(c) The concentration of this solution is only approximate so it is not
necessary to measure the volumes exactly, nor is it necessary to account
for the fact that glacial acetic acid is slightly less than 100% w/w acetic
acid (it is approximately 99.8% w/w). The necessary volume of glacial
acetic acid is

4 mL CH,COOH
100 mL

%2000 mL. =80 mL. CH,COOH

To prepare the solution, use a graduated cylinder to transfer 80 mL of
glacial acetic acid to a container that holds approximately 2 L and add
sufficient water to bring the solution to the desired volume.




Examples

. Calculate the molar concentration of NaCl, to the correct number of
significant figures, it 1.917 g of NaCl is placed in a beaker and dissolved
in 50 mL of water measured with a graduated cylinder. If this solution is
quantitatively transferred to a 250-mL volumetric flask and diluted to
volume, what is its concentration to the correct number of significant
figures?

. What is the molar concentration of NOj™ in a solution prepared by
mixing 50.0 mL of 0.050 M KNOj; with 40.0 mL of 0.075 M NaNOj;?
What is pNOj for the mixture?

. What is the molar concentration of Cl™ in a solution prepared by mix-

ing 25.0 mL of 0.025 M NaCl with 35.0 mL of 0.050 M BaCl,? What

is pCl for the mixture?



. To determine the concentration of ethanol in cognac a 5.00 mL sample
of cognac is diluted to 0.500 L. Analysis of the diluted cognac gives an

ethanol concentration of 0.0844 M. What is the molar concentration
of ethanol in the undiluted cognac?

. Calculate the molarity of a potassium dichromate solution prepared by

placing 9.67 grams of K,Cr,O- in a 100-mL volumetric flask, dissolv-
ing, and diluting to the calibration mark.

. For each of the following explain how you would prepare 1.0 L of a
solution that is 0.10 M in K*. Repeat for concentrations of 1.0 x 10*
ppm K" and 1.0% w/v K".

a. KCI b. K,SO, c. K3Fe(CN),

.. A 250.0 mL aqueous solution contains 45.1 pg of a pesticide. Express

the pesticide’s concentration in weight percent, in parts per million,
and in parts per billion.



Commercially available concentrated hydrochloric acid is 37.0% w/w
HCI. Its density is 1.18 g/mL. Using this information calculate (a) the
molarity of concentrated HCI, and (b) the mass and volume (in mL) of
solution containing 0.315 moles of HCI.

. 'The density of concentrated ammonia, which is 28.0% w/w NHj, is
0.899 g/mL. What volume of this reagent should be diluted to 1.0 x 10°
mL to make a solution that is 0.036 M in NHj?

. An analyst wishes to add 256 mg of CI™ to a reaction mixture. How
many mL of 0.217 M BaCl, is this?

. The concentration of lead in an industrial waste stream is 0.28 ppm.
What is its molar concentration?

. What is the pH of a solution for which the concentration of H" is
6.92 x 107 M? What is the [H'] in a solution whose pH is 8.923?






