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¢ Questions:
1. Which formula represents a mixture?
a. CeHi206()
b. CeH120¢()

c. LiClag
d. LiCls)

2. A dilute, aqueous potassium nitrate solution is best classified as a
a. Homogenous compound
b. Homogeneous mixture

3. Which must be a mixture of substances

c. Heterogeneous CO
d. Heterogeneous mixture

ompound

a. Solid b. Liquid c. Solution d. Gas

Separation Techniques
Technique Separates (What does it separate?) Based on Property
Evaporation separates Salb Solid  From Qiqu ol based on sdblity

Filtration gepa.rates %11 Salublp Solid from (igue! based on STz
Distillation separates 2 Qiguds based on b Loy 0 t
Chromatography | separates 1 01 Yes based on Pda il
e Questions:

e

Unit 7: Solutions

A mixture of crystals of salt and sugar is added to water and stirred until all solids have
dissolved. Which statement best describes the resulting mixture?
a. The mixture is homogeneous and can be separated by filtration.
The mixture is homogeneous and cannot be separated by filtration.
/ef The mixture is heterogeneous and can be separated by filtration.
/d( The mixture is heterogenegus‘and cannot be separated by filtration.

{)1.

+~--2. Whena mixture of water, sancli, and salt is filtered, what passes through the filter paper?

“a.*Wateronly Water and salt only
b. Waterandsandonly - d. Water, sand, and salt

3. When sample X is passed through a filter paper a whitsresidy
and a clear liquid, Z, passes through. When liquid Z
remains. Sample X is best classified as

a. Anelement
b. A compound

e;Y, remains on the paper
Vaporized, another white residue

. A heterogeneous mixtur h
d. Ahomogeneous mixture
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Factors That Affect Solubility
Factors That Affect Solubility Effect on Gases Effect on Solids/Liquids

Increase Temperature

Decrease Temperature

Decrease Pressure

NG

Inc P /’\
rease Pressure /r n , 0

N

//

Increase Surface Ar 2 a
Decrea = {/ / ;/ / /r\ X]
se Surface Area ¢ / / \l/
Increase Agitation/Stirring | ¢ / / \ M / / /1\ m
o v
N

Increase Particle Size

Decrease Agitation/Stirring Z s N \ / /
(il,\ ,//\LC ;f ([// > \e”\,
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Decrease Particle Size ,
b

Nature of Solvent (does the dissolving) Nature of Solute (what gets dissolved)
Ionic dissolves PR

[ g1 € / polay
Polar dissolves Dolar [ jonc
L Non-polar dissolves VN on {)0\ Oy

e Note: nature or solute and solvent, temperature, and pressure, affect how "MUCH of something can
be dissolved and surface area and stirring affects how FAST something dissolves
* Questions:
1. Under which conditions of temperature and pressure is a gas most soluble in water?
a. High temperature and low pressure
b. High temperature and high pressure
O c. Low temperature and low pressure
@ Low temperature and high pressure

2. The solubility of KC@:\ water depends on the
a. Pressure of the solution c. Size of the KCl sample

() - b. Rate of stirring @‘emperature of the water

3. At room temperature, the solubility of which solute on water would be most affected by a

change in pressure? 1
C a. Methanol %0‘2'@ = 5 (" Carbon dioxide
b. Sugar d. Sodium nitrate

Table F: Solubility Guidelines for Aqueous Solutions

Compounds containing alkali metal cations or the ammonium ion (NH4*) are soluble

Compounds containing nitrate (NOg), chlorate (ClO3’), and acetate (CzH3O2 ") anions are soluble.
Chlorides, bromides, and iodides are soluble except those containing Ag*, Pb2+, or Hgj 2+
Sulfates are soluble except those containing Hgz?*, Pb2*, Sr2+, Ca?+, or Ba?*

Hydroxides (OH) are insoluble except compounds of the alkali meta.ls Ca?*, Sr2+, and Ba2*
Compounds containing PO4 %, 8%, CO3 %, SO3  ions are insoluble except those that also contain

alkali metals or NHs *
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e Compounds that are Soluble
U b . s N
4 can dissolve) are also __¢ [eCtvoly t@f
rgeamng they can conduct electricity ¢ : ¢
° om 1
oo p_ountgs that are nJol b (cannot dissolve) are also y\e‘/l'elﬂébo[ i k)__
anng they cannot conduct electricity d
So}om That Form Tons That Fi
uble Compounds Exceptions Insoluble (‘mrpmﬂ on:r‘lds' Exceptions
c
o il P
» ete. jons or ammonium (NH¢*)
a NH ,*
mumonium (NI, *) chromate (CrO,%) when combined with Group 1
nitrate (NO,~) R ions, Ca?*, Mgl. or

ammonium (NH,*)

acetate (CquO - or
ClL,Co0Y) © ° phosphate (PO,-) | when combined with Group |

hydrogen carbonate ions or ammonium (NH*)

(HCOy™) sulfide (S%) when combined with Croup 1
chilorats (GO jons or ammonfum (NH*)
3
- hydroxide (OH-) when combined with Croup 1
halides {CI-, Br. I) when cambined with jons. Ca2*, Ba2, Sr2*, or ¥
Ag?, Pb2. or ngz‘ ammonjum (NH*)
sulfates (SO ,,"‘) when combined with Ag®, | *compounds having very low solubility in H;O

Ca2+, Sr2+, Ba2*, or Pb3+

e Questions:
$= 1. When Pbl(s) is added to NazCOs(aq), a white precipitate is formed. According to Reference
Table F, the white precipitate most likely is

6 a. KN Pa Tz = po‘;Ol > N A c. Nal
COs ! - P d. NazCOs
L\___.qJ b (G 3
2. Which precipitate does the reaction Ba(NO3)z(aq) + Na25SO4(aq) 2 2 NaNOsag) @, form?
& a. Nitrogen c. Barium nitrate 7~
Barium sulfate d. Soluble salt

3. Based on Reference Table F, which of these saturated solutions has the lowest concentration

of dissolved ions?
a. NaClpag c. NiClzag)
b. MgClzag d. AgClag)

Table G: Solubility Curves at Standard Pressure
Table G is a graph that shows the solubility of numerous solutes and their ability to dissolve in 100 g

of H2O
o 1gHz0=1mLHz0
Each curve represents the greatest amount of solute that can dissolve at the given terﬁperatu.re

which is known as 51]( fl\'t\

e Measurements below the curve are knownas __ (N m{cuf ade (Q because more solute can be
dissolved. A (ﬂ
e Measurements on the curve are known as St alt because no more solute can be

dissolved at the given conditions and still be a stable solution. J
e Measurements above the curve are known as __U0¢V SOt/ & {60 because an unstable solution

as formed, and the excess solute will crystallize or ‘precipitate out of solution
e Since the graph is based on 100 g of water, if the question asks about 200 g of water, you must

o\q VA your answer.
aph is based on 100 g of water, if the question asks about 50 g of water, you must

e Since the gr
al E your answer.

X
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¢ The amount of substance that Precipitates out of solution can be measured by taking data from both
temperatures and calculating the difference.

¢ Questions: 26
N
1. Based on the graph, how much KNO; can dissolve in 100g of HzO at 20°C? j

Based on the graph, how much KNOj; can dissolve in 50g of H20 at 60°C? _~ 525 9 \%
Based on the graph, how much KCl can dissolve in ZO&_TOf H,0 at 90°C? _ ™~ |/ Oj

In 100g of Hz0, how many grams of NH,C1 will precipitate out of solution if the temperature 45 (
decreases from 80°C to 50°c? ]~ 57 - ~ 15§

729 of NH4Cl at 90°C represents what type of solution? Satovexe d.

10g of NH;s at 70°C represents what type of solution? N Satrafe d.

90g of HCI at 50°C represents what type of solution? 5V gL s atoraked.

Based on Reference Table G, what is the maximum number of grams of KCls) that will

\ % dissolve in 200 grams of water at 50°C to produce a saturated solution? .
a. 38g b.42g c.58g9 q2r2 i.849g

Lol

N oo o

9. How many grams of KCI must be dissolved in (&02&5 of water to make a saturated

(7 solution at 60 °C? i
a. 30g b.45g c.56g d.90g

10. Which is a saturated solution? | St L
a. 40 g NH.Clin 100 g water at 50 °C vals
b. 2g8S0:zin 100 g water at 10°Cy N
52 g KClin 100 g water at 80 °C 94«
. 120 gKlIin 100 gwaterat20°C ,

150. - S e e e o

140, 1

130.

100.

Solubility (g solute/100. g H,0)
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