Solution Concentration (Lecture) - £ ;I\.‘bw@(‘-‘Lﬁ)B

Percent by Mass: % w/w

a) A solution consists of 108 grams of ethyl alcohol, C,HsOH, and 45.7 grams water.
Calculate the percent by mass (% w/w) ethyl alcohol. Yo bafus = s
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b) An aqueous solution is 17.3% w/w Na,SO;. Calculate the number of grams of solution
which contains 9.23 x 10* grams NapSOy.

1) IMPORTANT POINT: The given concentration is a CONVERSION FACTOR.
Write 17.3% w/w Na;SOj as a conversion factor now, and then solve the problem
using dimensional analysis.
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Molarity: Moles solute/liter solution

a) 31.8 grams of CaCl, were dissolved in water to form 908 mL of solution. Calculate the
molarity of this solution.
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b) Calculate the number of grams of NaCl required to make 118 mL of .49M NaCl.

i) IMPORTANT POINT: As above, realize that the given molarity can be used as a
conversion factor. As soon as you see it as a given in a problem, immediately
think conversion factor. Write .49M NaCl as a conversion factor now.
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c) Calculate the number of mL of .56M Al(SOs); needed to supply 73.2 grams of

Al (SOq)s.
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d) Concentrated hydrochloric acid has a density of 1.18 g/mL and is 36.0% by mass
dissolved HCl. What is the molarity of the concentrated acid?
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e) An ethanol solution has a density of .94 g/mL and consists of 6.2 grams of C;HsOH and
9.4 grams of water. Calculate the molarity of the ethanol.
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f) A solution consisting of 14.0 grams of acetone, C3HO, and 187 grams of water has a
density of .901 g/mL. Calculate the molaﬁty of the acetone.
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3.

g) A wine is 19.8% w/w ethyl alcohol, C,HsOH. The wine has a density of .963 g/mL.
Calculate the molarity of the ethyl alcohol.
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h) Concentrated nitric acid is 71.0% w/w HNOs. It has a molarity of 16.0M HNOs.
Calculate the density of the concentrated acid.
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Dilution

a) Water is added to 200. mL of 5.00M KBr until the volume is 600. mL. Calculate the
molarity of the diluted solution.

i) Key point: V times M =
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| b) An experiment requires 4.3 liters of .83M HCl. The lab only has a large quantity of 7.8M
HCl. How many mL of the 7.8M HCl is required to make the 4.3 liters of .83M HCI?
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4, Parts Per Million and Parts Per Billion
a) ppm = (part/total)l 0°
ppb = (part/total)10°

i) Be certain that the masses for part and total have the same units.

b) A 237 gram sample of lake water is found to contain .025 mg of Pb**. Calculate the
concentration of lead(IT) ion in ppm and ppb.
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| c) Commercial table salt, NaCl, contains K1 as a dietary Supplement in order to prevent a

person from developing thyroid problems (goiter). If 7.6 x 102 mg of K1 is added per
gram of the treated table salt, what is the concentration of KI in ppm?
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d) If the concentration of botulinum toxin in a mouse reaches about .05 ppb, the mouse will
die. How many grams of toxin would kill a 30 gram mouse?
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5. Practice problems using concentrations as conversion factors.

a) Write the following concentrations as conversion factors:
i) 4.23% w/w KNO; 4 A ND.,
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b) Solve the following problems:

1) A solution is 3.23% w/w KBr. Calculate the number of grams of solution that
would contain 4.78 x 10° grams KBr.
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i1) A solution is .78M HCl. How many grams of HC1 would be in 9.38 x 10" mL of
this solution?
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iii) A sample of soil is found to be contaminated with Pb, the concentration being
about .035ppb Pb. How many mg of lead would be in a 7.3 pound sample of
this soil?
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