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Compare between solution, suspension and colloid

Solutions Suspension Colloids
Type of mixture Homogeneous Hetrogeneous Hetrogeneous
Size Small Large Medium
(less than1 nm)- ( more than 1000 (between 1-1000 nm)
nm)
Settling out No Yes No
(It can settle out by
heating or stiring )
Separation Distillation Filtration — settling Centrifugal separation
methods (evaporation) out
Tyndall effect No Yes Yes
Light pass through less more
water

DR MOHAMED ABDELSALAM
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Brownian No NO Yes
motion
Examples Salt, water Sand and water Colred gems
Sugar, water Chalk and water Blood
Sea water Floor and water Gelatin
Air Cheese -butter
Alloy Milk - mayonnaise
Vinegar Shampo — soap
Pepsi Smoke —dust in air

Clouds —fog
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Calculate the percent by mass

percent by mass = st SOlut.e X 100
mass of solution

What is the percent by mass of NaHCO3 in a solution containing 20.0 g of
NaHCO3 dissolved in 600.0 g of H20:
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Calculate the percent by volume?

percent by volume = volume of snlm:,e X 100
volume of solution

What is the percent by volume of isopropyl alcohol in a solution that
contains 24 mL of it in 1.1 L of water?
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Calculate the MOLARUTY?

moles of solute
liters of solution

molarity (M) =

A 100.5 mL solution contains 5.10 g of glucose (C6H1206). What is the
molarity of this solution? The molar mass of glucose is 180.16 g/mol.
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Calculate MOLE AND MASS?

moles of solute
liters of solution Mol

molarity (M) =

How many grams of CaCl, should be dissolved in 500.0 mL of water to make
a 0.20M solution of CaCl,?

MOLE =
MASS (g) =

DR MOHAMED ABDELSALAM
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Diluting molar solutions

M1V1 —_ MZVE

What volume, in milliliters, of 2.00M calcium chloride (CacCl,) stock solution
would you use to make 0.50 L of 0.300M calcium chloride solution?
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2024- 2025

Calculate the MOLALITY?

molality (m) =

moles of solute

kg of solvent

& Luasl) gé g—A:iJIS;Y‘ eﬁ.ﬁ\

el.ﬁ 12 all

In the lab, a student adds 4.5 g of sodium chloride (NaCl) to 100.0 g of
water. Calculate the molality of the solution.
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Calculate THE MOLE FRACTION OF SOLUTE AND SOLVENT?

Mole Fraction

na nA
na + ng B_nA—I—nB

XA=

100 g of a hydrochloric acid solution contains 36 g of HCl and 64 g of H,O.
Find the mole fraction of HCl and water.
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Calculate THE MOLE FRACTION OF SOLUTE AND SOLVENT?

Mole Fraction

na nA
na + ng B_nA—I—nB

XA=

What is the mole fraction of NaOH in an aqueous solution that contains
22.8% NaOH by mass?
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What is the mole fraction of hydrochloric acid (HCI) e sing Jolaa i (HOI) hyglSs pughl amand Jgal) 5ol Lo
In a solution containing the ratio of hydrochloric acid Solual JSAN a ddhuall (H,0) clally el pugll e dua

and water (H,0) shown in the figure below?




What type of mixtures is represented by the muddy falial S ot el Jasall clall alias sl e s h_5i|

water shown in the figure below?

Suspension Blaa

"""" s o oy —
Colloid (solid Sol) (wlo & Cla) 52
Solution (liquid in solid) (o 2 Blu) Jslas
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What is the molarity of an aqueous solution containing 40.0 g 2sSslall 0 40.0 g Jo Ssian Jslase d53V5e L
of glucose (C¢H,,0q) in 1.5 L of solution? Cslaall e 1.5 L A (CgH 204)

SsSslall ddsdll Akl

Molar mass of Glucose

180.16 g/mol




What is the percent by volume of ethanol in a solution e Gha Jsaa o Jpll aaall &gt d L
containing 40.0 mL of ethanol dissolved in 120.0 mL of water? el 5 120.0 mbL & Al Syl 5 40.0 mL




What volume of 2.00 M calcium chloride (CaCl,) stock 2.00 M 5355 (CaCly) asaudlSll a8 ol Jglaall pas Le
solution would you need to prepare 0.5 L of 0.5 M CaCl,? 0.5 M &€ CaCly 1 0.5 L duns Jglas jianil 530




What is the percent by mass of sodium chloride NaCl in sias Jglae NaCI paguall 23l AL 4 gtall 4l L
a solution containing 4.0 g of NaCl dissolved in H,0 W % 100.0 g 4 4% NaCl 2 4.09 e
100.0 g of water H,07?

.&\\03!8;!- r'T/)




Why do colloidal particles settle out in a mixture if it is heated? fakdd 3 13) Jaglall ¢ g adl Slasal) canm 13l

Because heating gives the particles enough kinetic e adll A8 el Al e A e Sl q.l..,, o) N
energy to overcome electrostatic forces. Al 8l el

Because heating clumps the dispersed particles e Al Slasall asead o Jang i) N
together.

Because heating increases the repulsion of the Ay S Cladall AE e Ay Cpdall g’i
electrostatic layers.

Because heating leads to the formation of electrostatic vbaal! oo A0lug S Slide JES I o udedl N
layers around the particles.




Which of the following types of solutions is represented P el slaall abi Ay Jdlad) &l_,ai oA ‘_,l.
by carbonated water?

""""" PRNYN\YNLY VY'Y
Liquid solution (solvent is liquid, solute is gas) (Dl sl il uidl) Jils Jylaa

Solid solution (solvent is solid, solute is solid) (wihea laall slia dall) la Jylas

Liquid solution (solvent is liquid, solute is liquid) (e Saad) e Jile uddll) Jils Jglaa

Gas solution (solvent is gas, solute is gas) (Sl il la udall) jla Jelae




What is the molality of a solution containing 5.0 g of (NaCl) appeall 298 30 5.0 9 e spins Jalas AlVpa L

sodium chioride (NaCl) dissolved in 100.0 g of #(H:0)eld! 1 100.0 g g asla
water (H,0)?
Molar mass 4l 4Ll Compound <4l
NaCl &
58.44 g/mol (NaCl) pppuall 205
Sodium chloride




Which of the following can be separated Yopaill (e 5l ool oS5 1Y) alead € o Las !

by allowing it to sit for a period of time?
Learning Outcomes Covered

o CHM.5.2.02.007

e pp———
1
I
a. 1
. A suspension AT
I
I
1
Tl s s T T T S T T T T T T T T T T T TG G TG T GGG TG T TGO OGN TTTIOGTCTYTOGTTTTGrIGrCGTCGTTYTTTrTTTTTTTITTTI T
b.
A solvent s all
C.
A colloid g pall
d.
A solute el

DR MOHAMED ABDELSALAM
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What does the figure below represent? Oolial JCAN B 13le

-
Jbaa HE
Solution Colloid
Learning Outcomes Covered
o CHM.5.2.02.007
R —— S W W o ———————_ A {¥ [ Nmp—p—p—
|
a.;
: Tyndall effect Jlazi 3 sl
:
]
|
T I T T T TN T TSI TSNS NTTNTTNTTITIETSINTTTTITGTTITINGINTCTTTNTGIOGTNTTTTTTITTINTTNTITTGITITTTTITTTrTITTCTTrTrITrrrrrrrrrrrrm
b.
Brownian motion Ayl 48 jall
C.
Miscible liquids _:l')i‘).'u ALIEN (Il
d.
Immiscible liquids gl Al e bl
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Which of the following express molality? SAMsall (e janl b Laa L_.;‘I
Learning Outcomes Covered

o CHM.5.2.03.002

d.
moles of solute &l Y g0 22e
liters of solution (L)J staall ana
b.
moles of solute X liters of solution  (L)Jslaall aas X I3l &Y g0 200
c.: _
moles of solute Claall Y ga 22e
kg of solvent (kg)<uiall LS
d.

moles of solute X kg of solvent (kg) ) LS x Al Y g sae

DR MOHAMED ABDELSALAM
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Whalt is the type of solution if the solute is carbon dioxide Felall cusially (g S0 0] Al lzall S 3] Jglaall £y L

and the solvent is water?

Learning Outcomes Covered

o CHM.5.2.02.007

e P ———
I
a. I
I
: Gas in liquid Sl 3 3l
I
I
B o o o o R N R R
b.
Ligquid in gas e A dil
C.
Liquid in liquid il A il
d.
Gas in gas e A le
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Which of the following express concentration? FCA e b b Las
a0y sl 1
_ molality |
ALSIL & el Al 2
. Percent by mass | _
axalb iyl dpall |3

'Percent by volume |

Learning Outcomes Covered

o CHM.5.2.03.002
o CHM.5.3.01.011

a.
only 1 Lasd
b.
Only 1 and 2 Lagd 251
C.
Only 3 Lazd 3
---------------------------------------------------------------------------------
d.;
; 1.2, and 3 3251

.....................................................................................

DR MOHAMED ABDELSALAM
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What is the mole fraction of NaCl in an aqueous solution gsinn Ll Jglae A NaCl 1 Jeddl 8l L

that contains (0.735 mal NaCl and 6.0 mol H,07 ¢ 6.0 mol H;O 5 0.735 mol NaCl =

Learning Outcomes Covered

o CHM.5.2.03.002
o CHM.5.3.01.012

0.99

0.74

DR MOHAMED ABDELSALAM
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What volume of a 3.00 M KI stock solution Jelae 22z AP 3.00 MK wldll Jelaal aas L

would you use to make 0.300 L of a 1.25 M Kl solution? ¢1.25 M KI 23855 0.300 L aana

Learning Outcomes Covered

o CHM.5.2.03.002

| 0.063 L
b.
0.250 L
| 0.720 L

-------------------------------------------------------------------------------------

DR MOHAMED ABDELSALAM
MOBILE 0502500589




What is the molarity of an agqueous solution KBr o« 1.19 g e (sias Bla Jalas 405050 L
containingl.19 g of KBr in 2.0 L of solution? fldaadl e 2.0 L o

{Malar mass of KBr = 119.0 g/mal) (119.0 g/mol = KBr I izl sl
Learning Outcomes Covered

o CHM.5.2.03.002

| 2.50 X107 M
| 7.50 x10°3 M
: 5.00 x1073 M

1.30 x10™~°M
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Which of the following is the correct unit of molality? T gall dnpmall 3am g1l 8,

Learning Outcomes Covered

d.
g/l
b.
mol.kg
C.
mol/L
T AT "= e A'Y4
: mol/kg

__________________________________________________________________________________________________________________
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Two liquids that can be mixed together but separate vaadl lagaans 58 Oduaiis 8 Gass leghals S

shortly after are saidto be .......ccccovvcvvcciriennnn.

Learning Outcomes Covered

o CHM.5.2.03.007

A

miscible FiasAl
b.:

immiscible Z 5T
c.

soluble Ll
d- "

insoluble IR T

UﬂJ.‘aL..u.run.....u A9
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Which of the following is a suspension? T alnall (o yiing

Learning Outcomes Covered

----------------------------------------------------------------------------------------------------------------------

Muddy water L
b.
Milk
C.
Dust in air Al
d.
Butter

DR MOHAMED ABDELSALAM
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What is the solvent of air? Tslggll @ 393gall

Learning Outcomes Covered
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Water vapor

d.
Carbon dioxide S
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Which of the following is correct a bout diluting solution? 8 slaall Capias e

Learning Outcomes Covered

J - -II'I..:._...I.... -

The total number of moles of solute does not change ey ol oy g
b.
The total number of moles of solute increases Ay laall L YIS
€.
The total number of moles of solute decreases Ju adll L Y&
d.
The total number of moles of solute is doubled el claall Y
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preparing a solution of known molarity

13 CHM.5.2.03.002.05 calculate the molarity when given the moles or mass of solute and the volume of the solution and vice versa - Describes the steps for

Lol Geom (31 Alaizmad] dupisead] Aadldl i3 3w 20 3550 Jowa (0 Cithins Jgloe mams 448 Ciwar CHM.5.2.03.003.01

16

followed

CHM.5.2.03.003.01 Describes how to prepare a diluted solution from a concentrated solution and lists possible laboratory safety measures that should be

= Figure 6 Accurately
preparing a solution of
copper(ll) sulfate involves
several steps.

Explain why you cannot add
375 g of copper(ll)sulfate
directly to 1L of water to
make a 1.5M solution.

Solvent (water)

Solute

Diluted solution

= Figure 7 A concentrated solution can be diluted by adding solvent. The number of
moles of solute does not change when a concentrated solution is diluted.

Concentrated solution

Diluting molar solutions In the laboratory, you might use
concentrated solutions of standard molarities, called stock solutions.
For example, concentrated hydrochloric acid (HCI) is 12M. Recall that
a concentrated solution has a large amount of solute. You can prepare
a less-concentrated solution by diluting the stock solution with addi-
tional solvent. When you add solvent, you increase the number of sol-
vent particles among which the solute particles move, as shown in
Figure 7, thereby decreasing the solution’s concentration.

How do you determine the volume of stock solution you must
dilute? You can rearrange the expression of molarity to solve for moles

of solute.

DR MO

measured.

Step 1: The mass of the soluteis  Step 2: The solute is placed in Step 3: Distilled water is added to the

a volumetric flask of the correct flask to bring the solution level up to
volume. the calibration mark. |

V.

Preparing molar solutions Now that you know how to calculate the
molarity of a solution, how do you think you would prepare 1 L of a
1.50M aqueous solution of copper(ll) sulfate pentahydrate (CuSO, «
SH,O) A 1.50M aqueous solution of CuSO, + SH,0 contains 1.50 mol
of CuSO;, « 5H>0 dissolved in 1 L of solution. The molar mass of
CuSO; « 5H,0 is about 249.70 g. Thus, 1.50 mol of CuSO4 « SH>0
has a mass of 375 g, an amount that you can measure on a balance.

150 mol CuSO, « SHy0 | 2497 g CusO, - SH0 _ 375 g CusO, - SHO
1 L solution 1 mol CuSO; - SH.O 1 L solution

You cannot simply add 375 g of CuSO,4+5H;0 to 1 L of water to make
the 1.50M solution. Like all substances, CuSO4+5H0 takes up space and
will add volume to the solution. Therefore, you must use slightly less
than 1 L of water to make 1 L of solution, as shown in Figure 6.

You will often do experiments that call for small quantities of
solution. For example, you might need only 100 mL of a 1.50M
CuSO, « 5H,0 solution for an experiment. Look again at the definition
of molarity. As calculated above, a 1.50M solution of CuSO, +5H>0
contains 1.50 mol of CuSO4+5H>0 per 1 L of solution. Therefore, 1 L
of solution contains 375 g of CuSO4+SH>0.

This relationship can be used as a conversion factor to calculate
how much solute you need for your experiment.

1L 375 g CuSO, « SH,0
1000 mL < 1 L solution

100 mL X = 37.5 g CuSO, «» SH;O

Thus, you would need to measure out 37.5 g of CuSO4 « 5H,0 to
make 100 mL of a 1.50M solution.
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10
CHM.5.2.03.002.01 Defines concentration

1- The concentration of a solution is a measure of how much solute is dissolved in a specific amount of solvent or solution.

cadell (ra Badzme 4eS (3 iglds (I ol el 2SS (wliB g1 1S A

2- Molarity (M) is the number of moles of solute dissolved per liter of solution.

Leas99 AL Jgloell cpo cnae E T FETRY L";'J\ oldedl e¥ge sue P Ly all

mole /L

3- Molality is the ratio of the number of moles of solute dissolved in 1 kg of solvent.

Mole/Kg

4- Mole Fraction is the ratio of the number of moles of solute in solution to the total number of moles of solute and

solvent.
e Cudall 5 ldal) Y g0 £ sane (A Cudall ol Qlaall Y ge dac cp Al 5o
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7 CHM.5.2.02.007.04 Identify using examples different types of solutions(liquid- solid -gas) and show the solute and solvent in their six types
Table 1 Types of Colloids e ogriegs i niid
colloid particles. These charged layers repel
cuogoy | Guampe | Dipenesparies | ipesig s
Solid sol colored gems solid solid
Sol blood, gelatin solid liquid
Solid emulsion butter, cheese liquid solid
Emulsion milk, mayonnaise liquid liquid
Solid foam marshmallow, soaps that float gas solid
Foam whipped cream, beaten egg white gas liquid
Solid aerosol smoke, dust in air solid gas
Liquid aerosol spray deodorant, fog, clouds liquid gas Colloidal particle
— R ———— B
Table 2 Types and Examples of Solutions
R T T
nitrogen (gas) oxygen (gas)
Liquid carbonated water water (liquid) carbon dioxide (gas)
Liquid ocean water water (liquid) oxygen gas (gas)
Liquid antifreeze water (liquid) ethylene glycol (liquid)
Liquid vinegar water (liquid) acetic acid (liquid)
Liquid ocean water water (liquid) sodium chloride (solid)
Solid dental amalgam silver (solid) mercury (liquid)
Solid steel iron (solid) carbon (solid)
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Table 3 Concentration Ratios

mass of solute

Percent by mass — % 100
mass of solution

volume of solute
Percent by volume — > 100
y volume of solution

moles of solute

Molarity liter of solution
. moles of solute
Molality kilogram of solvent
i moles of solute
Mole fraction

males of solute + moles of solvent
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