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Solutions

section 151 What are solutions?

In your textbook, read about the characteristics of solutions.

Use each of the terms below just once to complete the passage.

immiscible liquid soluble solution
insoluble miscible solute solvent
Air is a(n) (1)_50! ufi 63 of oxygen gas dissolved in nitrogen
gas. The oxygen in air is the (2) S0 "\ Ute , and nitrogen is the
(3)__So lvent . Because oxygen gas dissolves in a solvent, oxygen gas
is a(n) (4) Soluble substance. A substance that does not dissolve is
5)__nsSolub \2 . (6)___L A solutions are the most common

type of solutions. If one liquid is soluble in another liquid, such as acetic acid in water, the

two liquids are (7)___ ¥\ 'S0\ € . However, if one liquid is insoluble in another,
q _ q
the liquids are (8)___ Y \m\SC10IE

Read about solvation in aqueous solutions in your textbook.

The diagram shows the hydration of solid sodium chloride to form an aqueous solution.
Use the diagram to answer the following questions.
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9. Hydration is solvation in which the solvent is water. What is solvation?
Solvghien 15 4he prowsc of Surrounding Solute parhcles
Wity colvent parhides 40 form 4 Solution
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Section 15.1 continued
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10. As sodium chloride dissolves in water, what happens to the sodium and chloride ions?

- - : : '
lhe iowns break apar- from 0 weh Votrer  pundd

\OE/CO‘N‘Q survourded bu H,0 ol culec.

[

~

11. Explain the orientation of the water molecules around the sodium ions and chloride ions.

TV\\Q % Od ) is)‘ o8 LA L ":t\‘\{ ( + \) L,T\—!f 4 ;li :'l e S A ¥ T IAA ;'YI--‘,;',_,:;»' 73
We oxuypen (& nd o€ BH,0 wauslecntes
TAL LW oA K040 {. 4+ emd ol W,0 ywaeleod Lo
. L=
12. How does the strength of the attraction between water molecules and sodium and
chloride ions compare with the strength of the attraction between the sodium ions
and chloride ions? How do you know?
ohsx 1 p ) | Y ;
TG ottyach on 2 hAaréen wigter wwileonids Omng codinn
oung chlovide iopNs  Are O yeoater Ao Hno
oHvacinene ‘0*’_4‘10{”1’_'/ sodium _iens ox d chloride jons.
This i¢ whn <olvatiov OCCUws-

13. List three ways that the rate of solvation may be increased.
shv  dhe coluton , heat the colubion, increase e

surfaw avta of e solute

In your textbook, read about heat of solution, solubility, and factors that affect solubility.
For each statement below, write frue or false.

\ AL 14. The overall energy change that occurs when a solution forms is called the
heat of solution.

A pauinn
,F ol SL 15. Solubility is a measure of the miuh{um amount of solute that dissolves in
a given amount of solvent at a specified temperature and pressure.

‘F [ : : ) _ more
ALSe 16. Solvation continues as long as the solvation rate is 1;96 than the
crystallization rate.
\ yue 17. In a saturated solution, solvation and crystallization are in equilibrium.
—T rue 18. Additional solute can be dissolved in an unsaturated solution.

—

True 19. The solubility of a gas dissolved in a liquid decreases as the temperature
of the solution increases.
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section 15.2 Solution Concentration

In your textbook, read about expressing concentration and using percent to describe
concentration.

Data related to aqueous solutions of sodium chloride (NaCl) and aqueous solutions of
ethanol (C,H,OH) are provided in the table below. Use the table to answer the following
questions. Circle the letter of the choice that best answers the question.

i Mass (g) Volume (mL)
Solution Nacl H,0 Solution C,H,0H H,0
1 3.0 100.0 5 2.0 100.0
2 3.0 200.0 6 5.0 100.0
3 3.0 300.0 7 9.0 100.0
4 3.0 400.0 8 15.0 100.0
1. What is the percent by mass of NaCl in solution 1? 2. 08 +100.¢ e CWEit LR
a. 0.030% b. 2.9% c. 3.0% d. 33%
2. Which of the following solutions is the most dilute? )
a. Solution | b. Solution 2 c. Solution 3 “d. Solution 41
3. What is the percent by volume of C,H;OH in Solution 5? o
. ' o K (00 *
_ a. 0.2% b. 1.9% [ €. 2.0% d. 22% ;0 4100m
.—g' 4. Which of the following solutions is the most concentrated? :
LE? a. Solution 5 b. Solution 6 c. Solution 7 - d. Solution 8
g
] In your textbook, read about molarity and preparing molar solutions.
(g
§ Read the following problem and then answer the questions.
_.g An 85.0-mL aqueous solution contains 7.54 g iron(II) chloride (FeCl,). Calculate the molarity
% of the solution.
% 5. What is the mass of the solute? 2
E -
g 5.0
% 6. What is the volume of the solution? | Al
8 7. Write the equation that is used to calculate molarity.
© ) e
5 Mol2S seslue / Liders soluhom
E : ‘ ity? __Voles
8. In what unit must the amount of the solute be expressed to calculate molarity?
9. In what unit must the volume of the solution be expressed to calculate molarity? _ £A424 %
10. Write the expression needed to convert the volume of the solution given in the problem
! 85.0mlL Y AL . 71 5\‘,,,
to the volume needed to calculate molarity. | Poomi
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Section 15.2 continued

11. What quantity must be used to convert the mass of the solute given in the problem to the
amount of solute needed to calculate molarity?

b v L 71, 1€
o PR e Y ’ t\ X L\ J

>y

12. Write the expression used to calculate the amount of solute.
) . |

ALt L
f | A f /
3 )‘) L N oS { ]

ol o o~ U

AT, | 2T

13. Calculate the molarity of the solution. TShow all your work.

WA
\

In your textbook, read about molality and mole fractions.

Answer the following questions.

14. How does molality differ from molarity?

—

’ | 1 14
\/V][J"pl\' <0 u ./’

p——

& s Solutien

15. Calculate the molality of a solution of 15.4 g sodium bromide (NaBr) dissolved in 125 g

4
of water. Show all your work. g
ol A ( | v Y p §
AN — i 2 B s ] e 106 et { z
=) 02,846/ - L T ko e
- e - \ g 1) \/ 2 5 % ta
1254 « 1¥4 i :
¢
16. What is mole fraction? y E
Imoces | of 6he  part é
To o vwales of 411 Dartz E
b}
17. Calculate the mole fraction of HCI in an aqueous solution that contains 33.6% HCI by %
mass. Show all your work. b ’5;3..'-'\ %5 HZ 0 g
o~ - ; i} ' N ' 'v'«,'-.F"'l : :

33.0 9 ke Al pArisl 072156 |

36.46 {3 Y bgb pele T S 70
Aodul U600 3
b ‘J v u (j i) v e — = '3 ; LP%L(. ((/ ~/
(%029
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section 153 Colligative Properties of Solutions

In your textbook, read about electrolytes and colligative properties, vapor pressure low-
ering, boiling point elevation, and freezing point depression.

Use the table to answer the following questions.

4 Solution Density (g/L) Boiling Point (°C) | Freezing Point (°C)
1.0m C,H;OH(aq) 1.05 100.5 -1.8
1.0m HCl(aq) 1.03 101.0 -3.7
1.0m NaCl(aq) 1.06 101.0 -3.7
2.0m NaCl(aq) 1:12 102.1 -7.4

1. Which propemes in the table are colllganve properties?
\

¢ A m W a " ~—
/0 (‘\F 1¢ 4 <Y PP\ N\A Doy YL

2. What can you conclude about the relationship between colligative properties and the
number of ions in solution from the 1.0m NaCl(aq) and 2.0m NaCl(aq) solutnons"

-3 . | a -

ie. YWoreé NS  \n SC\UJUC‘T\ e aveoter 4ho f-—,w;._f-.-'.g Va

b-p. &4p

3. What can you conclude about the relationship between colligative properties and the type
of ions in solution from the 1.0m HCl(aq) and 1.0m NaC](aq) solutions?

2l

¥ 9 . = 5. -
The Jttpc o€ lon has no efect.

g Suppose that in a simple system, a semipermeable membrane is used to separate a

€ sucrose-water solution from its pure solvent, water. Match the descriptions of the system

] . . .

= in Column A with the terms in Column B.

é Column A Column B
= . .

I LA 4. Cannot cross the semipermeable membrane a. osmotic pressure
5

g b 5. Can cross the semipermeable membrane b. water molecules
3 B

:—% X 6. The side that exerts osmotic pressure ¢. semipermeable membrane
z

§ € 7. The diffusion of the solvent particles across the d. sugar molecules
3 semipermeable membrane from the area of higher solvent :

§ concentration to the area of lower solvent concentration £ USHOSIS

O

o 'S e ; s .

5 - 8. The barrier with tiny pores that allow some particles to f. solution side

§ pass through but not others g. pure solvent side

_g_ 9. The side from which more water molecules cross the
semipermeable membrane

;."10

. A colligative property of solutions
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section 154 Heterogeneous Mixtures

In your textbook, read about suspensions and colloids.

For each statement below, write true or false. x
m [ \\ S \(\ 0
LN

(10 1. Asolution is a mixture containing particles that'settle out of the mixture if
left undisturbed.

\ ~

T

A 2. The most abundant substance in a colloid is the dispersion medium,
‘(\1\ £ .. cannot B
(S 3. A colloid can be separated by filtration.
midild 4. A solid emulsion consists of a liquid dispersed in a solid.
Tyue 5. Whipped cream is an example of a foam.
ro. AQas
TADEC 6. In an aerosol, the dispersing medium is a liguid.”
_h' ue 7. Brownian motion results from the collisions of particles of the dispersion
medium with the dispersed particles.
A
YL 8. Dispersed particles in a colloid do not tend to settle out because they have
polar or charged atomic groups on their surfaces.
T \e 0 hroys :
LUt 9. Stirring an electrolyte into a colloid stab}lﬁes the colloid.
Avué. 10. Colloids demonstrate the Tyndall effect.

The table below lists the characteristics of particles in colloids, solutions, and suspen-
sions. Place a check in the column of each mixture whose particles have a particular

characteristic.
‘ Characteristics of Particles Colloid Solution | Suspension
11. Less than 1 nm in diameter \<

12. Between 1 nm and 1000 nm in diameter )-(

13. More than 1000 nm in diameter

14. Settle out if undisturbed

XK

15. Pass through standard filter paper 4\«( ><

16. Lower vapor pressure

17. Scatter light p'd X
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