Solutions

Solubility: the amount of a solute that dissolves in a given amount of solvent (usually
100 g water) at a particular temperature, forming a saturated solution.

Terms: saturated, unsaturated, supersaturated, miscible, immiscible

Factors Wthh affect the rate of at which a solute dissolves are:
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Molarity: way of expressing concentration. What is th molarity of a250 mL §01ut10n
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Calculate grams%? solute needed: How many-grams of silver nitrate are needed to
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Dilution of solution: What volume of 6 M sulfuric a01d is needed to make 450 mL of 3.0

M sulfuric acid? e 500 4 (what should go into the vol flask >
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Colligative Properties: page 487

Such as: page 487

Page»491: molality formula: m=

Page 492: #’s 29 and 30

Freezing Point Depression/Boiling Point Elevation Information:

ATy= (m)(df) Ky
Change in FP = (molality) (dlSSOClatIOIl factor) (molal FP constant) (page 494)

ATy = (m)(df) (Ky) :
Change in BP = (molality) (dlssoclanon factor) (molal BP constant) (page 495)
Covalent compounds have ads = 1 (they do not break apart to form ions)
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A Ior C ' | Dissociates/remains Electrolyte/NonElec # particles (dp)
Sugar = | / ~ i\ ?f - '
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Change in freezing point = (molality ) (dissociation factor) (freezmg pomt constant)

Change in boiling point = (molality’) (dissociation factor) (boiling point constant)

boiling Ky freezing Ks
solvent point (°C) | (°C/m) | point (°C)|| (°C/m)
| | L L |
[ benzene,CsHs || 80 | 253 || 55 | 512 |
| camphor | 2074 | 561 | 1788 | 397 |
carbon tetrachloride
ccl, ’ 77 5.02 22 29.8
| chloroform, CHCL || 61 | 363 ] 635 | 4.68 |
[ ethanol, C;H:OH | 78 | 122 | -115 | 199 |
| ether | 346 | 202 | -1163 | 179 |
y phenol [ 1818 ] 360 | 409 | 740 |
[ water, ;O || 100 [ o052 | o | 18 |

Practice Problems*

Calculate the molality of a solutlongprcparcd by dissolving 10.0 grams of NaCl in 600

grams of water.
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The freezing point of an aqueous solution of sodlum chlorlde 1s =20.0 °C What is the
molality of the solution? (ans: 5.4 m)
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If 0.500 mole of a nonelectrolyte solute are dissolved in 500 grams of ether, what is the

freezmg point of the solut n? - , 1 .
A solution of 7 50 grams of a nonelectrolyte in 22 60 grams of Water boils at 100 78 °C.
What is the molar mass of the compound. (ans %&glm) A - V&

S

If I add 45 grams of sodium chloride to SOOfg'rams of water, what will the melting and

b0111ng pomts be of the resultmg solution? Kb(HzO) 0.52 °C/m and Kf(HzO) =1.86
°C/m. ‘ \ . ¢

Which solution W111Pl/1ave a hlgher boﬂlng point: A so1ut10n contalmng 105 grams of
sucrose (C12Hz,011) in 500 grams of water or a solutlon containing 35 grams of sodium

chloride in 500 grams of water?
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