Chapter 4

Chemical Reactions and Selution
Stoiciometry,

Some Properties of Water

Water is “bent” or Vshaped.
The O-H bonds are covalent:
Water is a polar molecule:

Hydration occurs when salts dissolve in:
water.
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Aqgueous Solutions

Water is the dissolving
medium, or
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A Solute
O
dissolves in water (or other “solvent”)

(if different from the
solvent)

is present in amount (ifithe same
phase as the solvent)
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Hydration A Solvent
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Power Source

Electrolytes

Strong - conduct current efficiently
NaCl, HNO%

Weak - conduct only a small current

vinegar, tapiwatet:

Non - no-current flows

pure water, Sugarsoliiion
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4.14 Is each of the following very soluble in water? Explain. E 4.17  Does an aqueous solution of each of the following conduct an electric current? Explain.

(a) Potassium sulfate r 2 -
(a) Benzen% CeHg ) SPINTEH k 5'07 K so
. (b) Sucrose, Cj2H201; A
(b) Sodium hydroxide Al..ﬂl-/ - /Vc,r * 0/'/

( (c) EIhanol’CHgCHgOH

(d) Potassium acetate k'* C"{boR - + ‘Sﬂ.?
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solution in liters:

moles of solute

M =molarity = = :
liters of solution

3 MHC] = 6.moles‘of H(-jl
2 liters of solution

4.24  Calculate each of the following quantities: {A:
(a) Mass (g) of solute needed to make 475 mL of 5.62x1072 M potassium sulfate
(b) Molarity of a solution that contains 7.25 mg of calcium chloride in each milliliter

(c) Number of MgZ+ ions in each milliliter of 0.184 M magnesium bromide
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4.18  How many total moles of ions are released when each of the following dissolves in water? &
—
(2) 0.32 mol of NH,CI
(b)25.4 g of Ba(OH)»-8H,0
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4.31  Concentrated sulfuric acid (18.3 M) has a density of 1.84 g/mL.
(a) How many moles of HySOj are in each milliliter of solution?

(b) What is the mass % of HySOy in the solution?
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Common Terms of Solution
Concentration
- routinely used solutions prepatedin %)

concentrated form.

- relatively large ratio of'solute
to solvent. ( ))

- relatively small ratio of solute to

N solvent. (0.01 1/ )
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Rubber bulb

4.28  Calculate each of the following quantities: {A:
(a) Molarity of a solution prepared by diluting 37.00 mL of 0.250 M potassium chloride to 150.00 mL
—

(b) Molarity of a solution prepared by diluting 25.71 mL of 0.0706 M ammonium sulfate to 500.00 mL
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Laboratory units Chemical units Laboratory units

Grams Use Moles.

= Volume or molarity
UseM=

of molar f
substance A [N massof A 7|

N mol/L =g

of
substance A

Use stoichiometric
coefficients of A and B

7
Grams Use Moles
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of
substance A

Use M= Volume or molaity

! Initial volume
Ei/ reading
i =
o E Buret ¢ %

0.0 mL of

hcid ) 53'
kolution % Standard
o NaOH Final volume
) 5 solution = reading
Pipet — ) Y
=iy
< \' Neutralized
i 20.0 mL of solution

: ¢ acid ) > (indicator
s = / solution » l/has changed

L color)

(a) (b) ()

i © O~

Key Titration Terms

- solution of known concentration used @
in titration ©

¢ - substance being analyzed

- enough titrant added'to
react exactly with the analyte

- the indicator changes' colon soiyou
an tell the equivalence point has been

13.0

Equivalence
Vi q
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4134 To find the mass percent of dolomite [CaMg(CO3)>] in a soil sample, a geochemist titrates 13.86 g of soil with 33.56
mL of 0.2516 M HC1. What is the mass percent of dolomite in the soil? {4

Titrated to the first equivalence point




