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ercent by Volume (v/v) Exercises:
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1. What s the percent by volume of ethanol (CzHg0) in the final solution when 85 mL of ethanol is

diluted to a volume of 250 mL with water? V
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2. Abottle of hydrogen peroxide (Hz0z) is labeled 3% (V/V3 How-guany mk Hz0z 3re present in 400
mL of this solution? ¢, 0% %m__.)- —_—
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Percent by Mass {m/m} Exercises: e shde |

1. A solution is made by dissolving3.5 g of gluco ‘fn 0. 100 kg @r. What is the mass percent

(m/m} of solute in this solution? T oS et
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2. Calculate t@;ﬁs of @reqmred to make 250 g 0f 0.10% MgS04 (m/m).
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- Hydrates: a specific example of percent by mass

Hydrates are created when compounds combine with water molecules to form a crystal which “traps” a fixed amount of water per
formula unit. These forces which hold water molecules in hydrates are not very strong, so the water contained in a formula unit
of the hydrate is easily lost (through heating or desiccation). The substance that has lost its water molecules is called anhydrous.
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HYDRATE NOMENCLATURE: THINGS TO KEEP IN MIND:
To name a hydrate, you will use the name of the fonic compound and then add a word after the name to show that this compound
grabs water from the air.

Additional steps to consider when naming a hydrate:

i Whatis the correct prefix to use number
to indicate the number of moles Prefix indicated
of water present? mono- 1
ii.  How does the naming change dl__ 2
when the water has been tri- 3
removed? tetra- 4
penta- 5
hexa- 6
hepta- 7
octa- 3
nona- 9
deca- 10
L Write the chemical name for the foilowing hydrates:
a. NapSO4- 10 Hz0 Fodigon. Scbfots.  doca Irquuraj&
b. NazS04 rs-v'\l/v;r&\“ws Salionn Svif Le..
c. CaClyr 2 H,0 Colaven chlociele. dodudiele-
d. CaClkp o ! . Y e o
e. Ba(OH)z 8H,0 Redion. ydtogids. pctahudrats.
f.  Ba(OH): ﬁr\hc)c\ﬁéf, e tiom h»?,lvoqé :
IL Write the chemical formula for the following hydrates:
a. 'Tin (IV) chloride pentahydrate Sacl i 5 Hz0
b. Iron {II) sulfate heptahydrate R‘SOL% ! 28
c. Barium bromide tetrahydrate Q)c»@)fq * L’( Hn 9
=
d. Iron (111} phosphate tetrahydrate [ PO 4‘ ’ "fjr\’) A]



 CALCULATING THE PERCENT BY MASS OF WATER PRESENT IN HYDRATES:

What is the percent by mass of water present in CuS04-5H:0?
Assume that you are working with 1 mole of the hydrate unless the problem states otherwise.
Calculate the number of grams of water present in 1 mole of the hydrate.

18.0152 g H,0

5 mol H,0 Tmol 0,0

=90.076 g H,0
- Determine the molar mass of the hydrate
Molar mas of CuS04-5H20 = 249.69 g CuS04 - 5H20

- Percent by mass is the mass of the part divided by the mass of the whole:

90.076 g H,0

= b4 0 =
Percent by mass H,0 249.69 g CuSO4& - 5H20 100%

1. What is the percent by mass of water present in Barium hydroxide octahydrate, Ba(OH)z 8Hz07
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2. The chemical formula for Espom salt is MgS04 7H;0 (Magnesium sulfate heptahydrate). If you need 10.0 g
anhydrous MgS04 for a reaction, how many grams of Epsom salt could you use instead? (Hint: What percent by

mass of the compound is just MgS047)
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| ‘Molarity

Data Collection and Analysis:

1. REVIEW QUESTION: Using your beverage of choice, identify at least one electrolyte and one non-
electrolyte present in solution:
a. Electrolyte:

b. Non-electrolyte:

2. Calculate the moles of sugar and moles of caffeine present in your beverage and write values into
the tables below.
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3. Calculate the volume of your drink in liters. Record this information in the table below.
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Concentration of Sugar in Common Drinks

Beverage Mass of Sugar | Moles of Sugar | Volume of Drink | Molarity of Drink
(g) (mol) (L) (moles/L)

Mountain Dew

Concentration of Caffeine in Common Drinks

Beverage Mass of Moles of Caffeine | Volume of Molarity of Drink
Caffeine (g) (mol) Drink (L) (moles/L)

Mountain Dew

Based on these data:

Which drink has the highest concentration (i.e. moles/L) of caffeine? /4//% s

Which drink has the highest concentration {i.e. moles/L} of sugar? /// /;fa i D"J/Lf



Molarity Exercises:
1. How many moles of Na;C0; are in 30.0 mL of a 2.0 M solution?
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2. Determine the final volume of 4.67 moles of Li»S 05 dissolved to make a 3.89 M solution.
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3. What is the molarity of the ions in the following scenarios?

2.0 M Na2S04 solution 3.4 M AICl; solution 0.4 M ammonijum carbonate solution
Na* Aluminum Ammonium
4 +
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? a2 2 &4 <O
ions 25N ions (¢47) ! M ions {<oz ) o.M M 3
. fz 3 ot .
Niewp S92y > e QN%\L‘) ,C0s D 2 N
S8 09g2”

Applying molarity to stoichiometry calculations

4. Sea water contains roughly 28.0 g of NaCl per liter. What is the molarity of sodium chloride in sea
water? S
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5. How many grams of AlClz will be produced when ?3.6 M HCl is reacted with excess aluminum metal in
a single replacement reaction?

6HCI aq) *+ ZAl{g] 2> 3Hz (g + 2AICI {s)
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Dilutions

Your Kool Aid is too concentrated! What should we do? . “{\{dg
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1. A concentrated solution of sulfuric acid, H2S04, has a concentration of 18.0 M. How many
milliliters of the concentrated acid would be required to make 250 mL of a 1.00 M H;504 solution?
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2. A 50 L baby pool has a chlorine concentration of 0.200 M. If 20 L of water evaporated onahoy # &<
summer day, what is the final concentration of the pool?
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3. 1f 20 mL of a 0.5 M NaCl solution is added to 500 mL of a 2 M sugar solution, what is the:
a. Final volume of the solution? ST wal + 20 i & 520 L
b. Final molarity of NaCl in solution?
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4. CHALLENGE-PROBLEM: A%0.0 gram sample of NaOH is dissolved in 0.600 L of watet>What
wolume of this solu

tioh would be needed to createa 1.5 L solution thatis 0.200 M N;OH?
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