Announcements

Monday, May 04, 2009

Exam 3 answer key will be posted in D2L tomorrow. See
the key for explanations on the questions that were not
graded.

Discussion assignment 2 phase 3 post due this Friday,
May 8, at noon. Replies due before final exam.

Lecture 11 post MC assignment will be up tomorrow
morning, due before class next Monday.

Extra credit labs: experiments 11 and 12 in your packet.
Do them at home and bring the completed worksheets to
the final exam. They are worth up to 5 extra credit points
each.

Comprehensive final exam is next Monday, May 11 from
6:00 pm to 8:00 pm. The exam is 50 3-point multiple
choice questions. (150 points total).

You are allowed one handwritten 3x5" note card (both
sides) for the final exam.

Review session Monday, May 11 at 3pm.
This Wednesday?

chl3 Page 1



Chapter 13: Solutions

Solution = 3 \\ovmoqu\eous mixture
J -

In order for a solution to form, dissolv im? must occur.
stir
NaCl(s) + H,0()) =  Na (A ( aj) saliwater
Svlu\ﬁam
Components of a solution:

= Solvent: IMULia—r (w[)a«w" ok mixtare
(He (R) (¢ digsrluivg a (s))
" Solute: (or solwtec) stluy Aigsloed Substamces

In NaCl(aqg), H0 = sslvewd
NaCl = Solute

One of the fluid phases (£) or ( 9) must be present in
order for a solution to form.

Soluble (s) + (/) solvent — (1) Solution. (aq) W o s
(+() — (9) solution 1€ ()h(lm'ds are miscable o
(g) + (/) solvent — (9} solutiow

(g) +(g) — (‘0 $olufion '{:"",Lﬂ 905251

(s) +(s) Mt (1Y soln Lol (s Solution

brass : (8) Sl of (u ¢ 2w
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Like dissolves like

—

(l o Fo,av I\Ti!?f\

Recall that polar substances tend to dissolve other polar
substances, and nonpolar substances tend to dissolve

other nonpolar substances

Common Polar Solvents

Common Nonpolar Solvents

H,0

CHsOH

Acetone ©
CHy " N

These tend to dissolve:
Pslar golutes

(AMD solubfe Teuic C[)JZS)

CeHia  hayane
C/Hg  Toluane
CC|4 Carbon 'f'Z'ff‘acWW‘c‘«DQ

These tend to dissolve:
hn{)olar So(wtes

Which solvent, water or hexane, will the following
substances be more likely to dissolve in?

= ethanol (CI-‘gCHz oH) =H_z=(7 botlh f‘blar
" CBry he xaue (.m‘nhv)

" hexane

= CuCly (iowre) koo

= I\ﬁ-?;;((fp 70

= greases, oils, etc.  hexane

Mngolar
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Dissolving an ionic compound

When an ionic compound dissolves, its ions separate!

NaCl crystal: ions in
an ordered lattice

Dissolved NaCl: Na*t and
Cl ™ ions in solution

Copyright © 2008 Pearson Prentice Hall, Inc.

He 0 ywelecad o

OWM olay Surrownd  ong
Soluents cam
Savroand

dicsolued 1oug

Copyright © 2009 Pearsen Prentice Hall, Inc.

(...but only if the ionic compound is soluble. Insoluble
compounds remain in the ionic lattice)
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Saturation

Even soluble compounds have a limit to how much solute
will dissolve

Solubility of NaCl: 36 g per 100 mL H,0

= Saturated solution: holds the maximum amount
of solute

= Unsaturated solution: holds less than the max

= Supersaturated solution: temporarily has
dissolved more than the maximum amount of
solute

Examples:
= 15 gsalt dissolved in 100 mL H, 0 wn ¢at -
= 50 g salt poured into 100 mL H,0, with
undissolved solid on the bottom  Seriwrated

= 38 g salt completely dissolved in 100 mL H,0
;u-\ﬂ.qu'{'urad'@!

) npevs aturated saturate 4

(a) (b)

Copyright @ 20089 Pearson Prentice Hall, Inc,
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% Concentration

Concentration: a measure of how much solute is
dissolved in a solution

Mass percent concentration:

mass solute Solute + Svlvent
mass % = - X 100% —_—
mass solution
Solute solvent

12.1 g NaCl are dissolved in 120.1 g H,0. What is the
mass percent concentration?

|7.¢
Y x o7 = !‘t.(szl
(32.2 9
Soluhion
snlwﬁ Soluie

Bleach is a 6.25% NaOCI (sodium hypochlorite) solution
in H,O. What mass NaOCl is in 487 g bleach?

Solvowt

When you're given a mass %, make a conversion

factor out of it! 100 g solution contains é-%5 g NaOCI.
- A Solute

L‘ ?q sb\e:"l“x E.?—Sﬂ NaoCl Solute - E,) .’—l 3 NA OCQ !

low Solw

Vinegar is 5.0% acetic acid in H,O. How many grams of
vinegar will 17.2 g acetic acid make?

'q-(lj)m“'d N [00 9 \)‘W\Qﬂﬂ = \SL}D 9 Viqu,
S.O}A—ﬂmcd *_\
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Molarity

moles solute mol

Molarity (M) =— _ = ——
liters solution L

14.2 g NaCl is dissolved in H,O to make 250. mL
solution. What is the molarity of the solution?

N\= Mol Nac® ~ _ 0.2424§ md Nadl 0.937 M Nact
L <ol 0.2zsoL

[QzgNach, Lwd Natl  _ (.2424% wel Nack
58’.‘{‘-{3'\\460.
150mL | ¢ -
1000 ML

0.290 L

What mass of NaCl(s) is required to make 250. mL of

3.5 M NaCl(aq) solution? . 3.5 wol NaQ®
— ) | L Soln

Molarity is a conversion factor between: msl < [

250. 5 ol __ L 3.Suet Tl , SBHIMI
lobs pt | Lstln [ oL (L

: 5|3N¢Cﬂ
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Preparing a solution

To prepare a solution by dissolving a solid: =
1. Measure mass of solid
2. Add to correct size volumetric flask 2 bt
3. Dissolve the solid in water
4. KAq M0 » Line

4o wmak? corn o| 2§ Solutie J|
(s rrect Volwwea 9% Solutien oﬁqio
How do you prepare 1.5 L of a siq
2.75 M Cu(NOs),(aq) solution by acf
dissolving Cu(NOs3)(s)? volumetric

calclate ¢ of Ca(vos), . MM=(§3.50 9jmol flask

LAS wel CulWos).  [87.564 Culboz), — | 7.7 x 02 3
| L Seln I mot Cy(wus), \ Cu (”0332

,.6L Solwn x

% Dissolve 1370 9 solute 1w a LS L velumaetric {last
Jhenn add HeD to Hhe line.

How many mL of solution will 2.87 g CaCly(s) make if the
solutionis 0.85 M? MW Cacl, = 110-13 g/mf

2.5’73 (nl, ¥ | mel Cilla % I'L Solw . lvooml  _ 35, 4t
lloAY 9(ally D3s melCact; | L
= 3.0xlo ml
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Dilution

Dilution: adding solvent to an existing solution

Dilution will decrease the concentration.

The dilution equation: M;V; = M,V,

befo ve after
Ailution At[ution

How do you prepare 500. mL of a 1.5 M solution by
dilution of a 6.0 M stock solution?

M,

have: bL.OM stock sdu PV, =M, VU,
want: Soo.ml of [[SM <olu M M
Va Mo
Ve gl.S,M\ (91)b.anL =12 e l0t mL

(A'D}A\ [20 ml | od ¢tk Solw

If 75.0 mL of 12 M HCl(aqg) are diluted to 425 mL, what is

the final concentration? M,V =M, V,
SO{VQ ‘(\9/ N\Q_
M - /\Atul_ - (llN\} (730!/“[,)
A \J -
v

(425 L)
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