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5) If a saturated sodium nitrate solution at 30°C is evaporated to dryness, how many grams will crystallize out?
6) Which solid salt has the greatest increase in solubility from 20°C to 70°C?

7} You have a potassium chlorate solution containing 10 g of solute in 100 g of water at 50°C. What mass of solute do
you have to add te make this solution saturated?

8) You have 80 g ammonium chloride in 100 g of water at 80°C. How many grams of solute must crystallize out of the
solution for it to become saturated at the same temperature?

9) You have 100 g ammonium chloride in 100 g of water at 10°C. What temperature do you have to heat this to in order
for the solution to become saturated?

9} How much ammonia gas escapes out as a saturated solution originally held at 40°C is warmed to 90°C?

10) What are the steps needed to make a saturated solution of potassium chloride in 300 g of water at 50°C?

.le Review + Hwk Avgweis

Lesson 6.6: Molarity and Dilution

The concentration of a solution is called its molarity. It is, simply, the number of solute particles dissolved (expressed as
moles) per liter of solution. The sclution includes both the solute and the solvent.

Practically speaking, you can increase the molarity of a solution (or make it more concentrated) by:

> Adding more solute to the solution and dissolving it all - if the temperature is high enough

> Decreasing the volume of the solution — not by pouring out some of the sample (that will do nothing to
the concentration) but by removing some of the solvent. This is best done by evaporating it.

To make a solution less concentrated {or dilute), it is easiest to just add more solvent to the sample in order to increase
the volume of the solution.

Relevant formulas:

mass solute
Percent by Mass %= x100

mass solute + mass solvent

Molarity M = M ** changes w/ temp

liters solution

Dilution Mivh = MLV # moles solute # moles=Mx VinL
Density of solution If given the volume and density of the solution, mass of solute = volume x density
Review: Calculate the molarity of each solution.

a) 3.0 mol sugar dissoived in 2.0 L of solution. ___ 3.0 mal
2.0

= |6M o 1.5 met /L
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b) 0.030 moles KNO; dissolved in 50.0 mL of soln. 0.050 motea I<M03 = LOM
0.050 L
c) 6.45 g of sodium sulfate dissolved in 250 mL of solution. ____ (Q-q'iﬂ Na2,804\ ol )
42,0424/ =.1% M
. 200 L
d) 465 mg potassium fluoride of dissolved in 0.054 L of soin. ( 465 SLKF | mol ) _ s M
46oma| 19 = . 40654 5%.09kaq =

IIOOOW\S 0594 1

Review: Calculate the number of moles, mass of solute, or volume of solution.

a) How many moles of NaBr are needed to make 150 mL of 3.0 M NaBr solution?  Ans:

Do) | 2.0moles 45 meles
Y
b} How many grams of NaNO: are needed to make 3.5 L of 0.50 M NaNQ; solution? Ans:

3.5 Y |, Bomoles g dles Y LIS moles| 639999 = 121 g9

| V¥ 1 molc

c) How many grams of K:CO; are needed to make 300.0 mL of 1.25 M K,COj; solution? Ans:
L3000 L ) 1.25 moles| 13%.2%49  _ =) 4
| 1L | | mole

d) How many mL of 2.50 M Naz:POQ, solution can be made using 1.8 g of NaaPO4? Ans:

|.% oy N0\5P04\ | mg’le \ I e | (DOO mL _ 44wl
) 6344 ¢ | 2 somptes| | L

Review: Determine the concentrations for each of the following mixtures. .
As ltwy au tw@uea ong wguad Wh%m&-m%

a) equal volumes of 3.0 M KCI & water: b} equal volumes of 3.0 M KCI & 7.0 M KCI:
15 M S.oM

Review: Use the dilution equation to determine the concentrations of the following mixtures. M |V| = MzVL

a) 45 Lof 3.6 M KCland 71 L of water: b} 215 mL of 2.8 M KCl and 47 mL water:
Va= 45+7)1 = b Lo Va.= a5 ¥4 = Qb mL
Ma = M.J. Ma = MV
Ve A Vo A
ns: ns:
i We L Abdml-
- LA M

= 23M
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i
Votume nuarker Wash bonle

(calibrution ark ) ——

Weighed amsruomt
of sulute

i (m {ch

Review: Describe each step of the preparation of a standard solution of 500. mi. of 0.150 M KMnOa, and include the
necessary calculations in detail. (A “standard solution” is a solution that you precisely know the concentration of.)

ltow many opameh add?  (.BOOL X .ISOM)|15%.0529 = |194
l | mot

D) wergoaut 1.9 of sobid KMnOD4

2) 4y o 500 Ml flack, add o emall ancomct of HaO (deabllesl)
3) add e .94 1o Phe wvnier e e flack

) awivl b e [deeroloe

5) e A e koddee hb add Had o fe faok

) nean Ve manke , 0dd daops of Hal mp fo He Loww 7) add stogpec
Diluting a solution 1) calculate V,, given M; {required molarity), V2 (required volume}, and M,
(Pipets/burets are accurate, original molarity). Vi is the volume of original solution you need to use.
but take more time to use) 2) measure out V; using volumetric pipet, buret or graduated cylinder

3) add V, to beaker or volumetric flask that matches V

4) add distilled water to beaker or flask containing V1 to just before the mark

5} use dropper to add drops of water up to the mark; add stopper
** Caution: if the solute is a strong acid, switch steps 3 and 4. Always add acid to water, not in reverse!

Review: What volume of 12M hydrochloric acid must be used to prepare 600 mL of a 0.30 M HCI solution?
Describe the steps and equipment necessary to make this solution.

whot rplome Lo paded? Vy = MaVa _ .320M -b0OL  _ 180 L.

M, I M = |¥OmL
D meaeune 150 mLof 1AM aud un a wlumehic pefel | leunol ,adc .

D) cddasme diehtleds HaO o & 600ML Urlurnetric flack.
3) adol e 1S0mL of 1R M aeist o e {Laske o, gurl b
W) cdd ot a0 o the flack 1o guat begore he mande
5) 4dd daope of waden To UL Made, add stoppo~




DTN <. 2M

sl = 6401 M = 449402 mo) 16

= .12 mol

7 Va.

c) 45 mLof 3.6 M KCl and 71 mL of 6.2 M KCI: d) 38 mL of 6.0 M KCI diluted to a total volume of 100 mL:

Vo = 45mlL +7ImL = 1lb mL Mg = MV = (L.oMY(38mML) Zam
dotad Fmeler=  to2+.4462= .b%L' Va. 100 ML
molavi+\5= L bbaxmol - 52M')
- oL Ans: Ans:
To what total volume must 26.0 mL _gf 4.80 M KCl be diluted to reduce its concentration to...
" Var _ MY, = (AgoMI(R6.0mLY)
e)..2.10M f)...0.480 M Vo = e 0. 450 M
V, = M|V\ — (_4'-?0M)(a(90YHL) (_W-IAV\J.@W'"&VLG{J = a‘DOW\.L
& Ma (@:10M)  |4g0M > pagom
s a denfldy
Ans: 2 AAmiL Ailwhin | 5o e Ans: RbO.mbL
volume ineveass
by 10)

What volume of water must be added to 35 mL of 2.6 M KCl to reduce its concentration to...

a) Wwl2M Vﬂ. =3 M: C?ibM)(_?)6ML\ b) 026 M V&: MIVI = (,_be M-)(?JSW\L)

Ma. L.aM Ma 0. 2b M
= 3, mL vol. = 350mL.
Vﬂ':ﬁ’ TomL—3SmL=41mL Heb | = 3BomL -FHml = 315mL = 3.2%10%mL
Ans:i\_ml-— Ans:
What volume of 2.5 M KCI must be added to 37 mL of 6.0 M KC| to make the total concentration of: o
L03F L X6, = .dd moles
- Zimlkl mﬁb&% uﬂzzbhi Ho# Lof (2.%}:4 KL reguinacl
Mam erther oF e 4.3AM= .33 + a.@c_
o vigual gfuhdin taed 023 + X
Ans: L 4.2 0% F 4+ =222+ 2swns:__ STmL
(no anaewer) X=.0%9 = 3aAmlL

Steps in making a solution 1) calculate and weigh out mass of solute required

{given molarity, calculate # moles solute # moles=Mx VinL)

2} add small amount of distilled H,O to appropriate volumetric flask
3) add solute to H;0 in flask

4} swirl/swish to dissolve, or use a glass stirring rod
5} add distilled water to just before the mark/line
6) use dropper to add drops of water up to the mark; add stopper
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Lesson 6.6

1. 65.0 mLof a 1.30 M K3PO, solution is evaporated. How many grams of solid should be recovered after all the water

boils away? L0LBOL. K5POs ¥ 1,20 nmafes _ . 0SHS moloo
VL
. 0545 e Kz PO4| 219.3049 .94
I 1 mot

2. Fill in the blank: To make orange juice from frozen concentrate, one usually mixes the can of concentrate with three
cans of water. This dilutes the concentrate to _| Zﬂ:‘H’l(what fraction?} its original concentration.

3. Describe each step of the preparation of a standard solution of 750. mL of 0.250 M CuSQ,, and include the necessary

calculationsindetail. . 150 L X 0. 2%50mol - 199 mofer ¥ 1599.60% 9

| £ ] ot
= 30.0@

wesg 30.
BWW 2«;504 H2_0‘b a “150mL Velumetvic flaak
5) add e 20. 03 US04

) swirl P mex
G)wa;almw H&O%%M%W%HWL b) el stopgper

4. Sketch a volumetric flask and explain precisely how you would use a 500.0 mL volumetric flask to make some 1.500
M NaNO; solution. {You have available some 2.000 M NaNO; solution and whatever other lab equipment you need)
How much 2.000 M solution is needed? \/1 = MaVa = (1'500 MY 6050\,-3' 277S L

™My A.000M

20-0mL D) mescune 3‘!6mLa{,.;zooou NNz, 58t

1) ad W% Flawle
3))@& distilled Hao up b Hue madewaes-dopper m%@r&m

5. You need to make up some 5.0 M KCl solution but all you have is 125 mL of 3.0 M KCl. Explain what to do to make
up the 5.0 M solution. How much 5.0 M KClI will you get? Show calculations: (hint - calculate how much water to

evaporate)
M Vi= M2V,
Vv, = MiVy = (125 LA(3.0M) _ L0315 L = TBmL-
= Ma 5.0 M
Yow muet evaperate 125 mL — 5 mL = 50.mL HaO
{vm%mﬂmmu
Lesson 6.8

1. Write an equation for the ionization of the following acids in water.

a) HNO; ¢} H:PO; {complete ionization)

b} HCOs-






