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| Solutions Vocab & Calculations
R Norm componhon &£ prperhes
What is a solution? / UNQ ¢ ? f F

(th:) e A homogenous mixture of 2 or more pure substances.
e Pure substances can be made of any state - gas & gas, solid & solid, solid & liquid, etc.

A I.O/\S

In this course, we will be focusing on solutions containing a solid (salt), mixed with a liquid (H,0
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Calculations: /
\(1) Consider the addition of 2.3 g of CaCl; to water to produce 500. mL of solution.
M P a) Whatis the concentration of the CaCl; solution?

- _&_Z’A/_x = 0.04Vmel 5 oui M
0.500@ IH\Q/ | L

b) What is the dissociation equation?
2« -
CaCly) — Ca®" + @l
A

c) Whatis the ioncentration h ion j solutioi? j

0.04iM 0.08¢M
0.0UIM .
(Cacl,) {;CQU] LCl :j

(2) Calculate the concentration of each ion in a solution formed with 25 mL of 0.50 M MgCl; is mixed with
10. mL of 0.60 M AlCls.
e Whatis the final volume?

25mL

D" ‘\,-\Q ¢ When one so.lution is added to another solution, both are diluted. What is the diluted concentration
C—‘—V-‘—: CZVZ of each solution? [Mﬁuz-) C A\C‘S -)
(0.50M) (25mL) = Cq (3%aL) (0.00MmY (IomL) = Cz (35~0)
Cz=0.%6M C.*0.17M

e What is the concentration of the ions in each solution? (You will need a dissociation equation).
Mﬁ Cl, — Maz* - @ﬁ(- A‘C/'g - Al,?'t +@(,
0.2bM 0.3,M  0.7ZM o.M O01M 0.5/M

~— \/XS

e What is the final concentration of each of the ions?

(g™ 3 = 0. 36M

[AFT)= 01TM
ey - 072 vo05l = [.23M
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(3) Calculate the molar solubility of lead (II) su if 500. mL of saturated solution contains 0.0200 g of

lead (II) sulphate.

ol -
0.02009 ool | 32x(07' M
0.500L  3°%39

* 0.000137 M

(4) The molar solubility of lead (II) chloride is 0.014 M at 25°C. What is Khe solubility in g/mL?

0.0MpC B2 LA g0,
1 v | mA (000 (ML
s 0,0030‘5/‘,\‘_

H)u C\-

PbCI,
(5) The solubility ofg;‘}ate is 4.5 x 10-5 M. What mass of lead (II) iodate is dissolved in 300. mL of

45xI0%pet 0300k 557.08) . 5 gy (o3
% ‘ | ma J

?bu l03'
Pb(mﬁ 2
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| Predicting Solubility

SOLUBILITY OF COMMON COMPOUNDS IN WATER

The term soluble here means > 0.1 mol/L at 25°C.

Negative Ions Positive Ions Solubility of

(Anions) (Cations) Compounds
All Alkali ions: Li*, Na*, K*, Rb*, Cs*, Fr* Soluble
All Hydrogen ion: H" Soluble
All Ammonium ion: NH,* Soluble
Nitrate, NO; ™ All Soluble
All others Soluble

Chloride,CI~
or

Bromide, Br™
or

Todide, I~

Ag', Pb**, Cu*

Sulphate, SO,

Sulphide, $*~

l All others Soluble
Ag', Ca®*, Sr’*, Ba™, Pb** Low Solubility
Alkali ions, H*, NH, *, Be”*, Mg?*, Ca®*, Sr**, Ba>*  Soluble

I ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L

All others

Hydroxide, OH™

Alkali ions, H*, NH,*, Sr**

l ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

All others

Phosphate, PO, 43

or

Carbonate, C03z

or
Sulphite, SO, 2"

Alkali ions, H", NH,*

All others Low Solubility

Practice:

CATION & QNION

3 &
Remember...

Soluble = dissolves

e Aqueous
e (ation and anion DO NOT form a
precipitate

Low Solubility = does not dissolve

e Solid
e (Cation and anion DO form a
precipitate

How to read the table:
= Identify ANION
= Identify CATION
= Soluble (aq) or Low Soluble (s)

1. Classify the following salts as being soluble or having low solubility in water:

Cy®” C\~

a. Copper (II) chloride

b. Aluminum hydroxide p\ \Z < O H -
c. Sodium phosphate M 0\* P OH 3~
d. Calcium sulphate

e. Iron (II) sulphide

f.  Strontium hydroxide

g. Zincbromide

h. Cesium sulphite

i. Potassium chromate

SOlUHQ — (aq) dissolued

10w Sonle‘J — () precpites
soluble
low Db\\)bih‘“

0w BOIUBR(H\J
Soluble

Soluble

Soloble
goluple
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2. Write the formula for the following: 3
a. A salt containing carbonate that is soluble

HiC0s , (NH(),C05 , NagCOg, ete.

ionic
Com ?Odud

b. A salt containing sulphate with low solubility
Aq, 50, CaSO, ScS0y BaS0q, fblo,

c. A cation that forms a salt with low solubility with both chloride and sulphate ions

Aﬁ* | sz«

d. An anion that forms soluble salts with all cations.

l\\og‘ Solub (e

3. Astudentis given a sample of either magnesium nitrate or strontium nitratel When a few drops of a
solution of sodium hydroxide is added to the sample, no.precipitate forms. Does the sample contain
magnesium nitrate or strontium nitrate? Explain your reasoning.

Ma(NO2), oc S (N3,
(e 7 No5°

H 62 < ) N 63 +
Na™/
PG
alt soluble
G The Sclwser Way
Types of chemical equations: S cC N 033 ra
Formula Equation: shows the chemical formulas of the compounds and their states S ohvd P r’c

(ou oesr ¥
2 KI (aq) + Pb(NOB)Z (aq) 52 KNO3 (aq) ‘@ e SD“’b:h{D &?st;v\.c \‘
Complete lonic Equation: shows the soluble salts represented in their dissociated form.
: ) = 2 . PbL.
ALy Ty« AW, 2 ARG - ANy f P,

Net lonic Equation: shows only the ions that take part in the reaction. Ions that are the same on both
sides of the equation are called spectator ions.

e + Al = PhT, Cs)

Spectaur D) - g+, NOg-



_» low solubility

Practice:
1. Write the formula for the precipitate that forms when the following solutions are mixed

a. BaSand MgS0.

BaS0y (s)

b. NH4OH and FeBr,

Fe(OR) , (o

C. _1-13@4 and Z_n(il_z

Zl\g CFO"ISZ Cs)

d. &CO3 and (_I_r§g4

Cr COz (s

e. Mnl; and Sr(OH).

) M(\ (OHBZ(s)

2. Write a formula equation, complete ionic equation and net ionic equation for the fo

= 5c(N03), (o

Strontium hydroxide and silver nitrate
=

Se (OK) oy L AS Mogm)

a.

S Sr¥., * 2N03 ) ,?njo

Leep
‘Ngax\ner -

don i olesocta*rc‘,

llowin ctions: \Z
2 hgon,)

AN
5)

"

St oy ¥ A0H™ (eqy + 2 AS*.CN\\ * ZMOB-("’) =~
- AN
A A ey * AR e S X A0 csy
b. Magnesium sulphide and zinc chloride Ma Cl s
M%S(M) Zl\C\z (o4) é 0& T (ad zn Cs) )
+ - 2+ €
M en « " 5%y * 07wt AC Ty & w * Al wy €130,
z- N
Z!\ucmn * ) X enS Cs)
¢. Sodium carbonate and barium sulphide B C
N, C05 s Ao S o) = M&ZS (aq) ¥ alOz ¢s)
+ 2-
1- 2- t “+
2?\‘0\‘ oy ¥ CDS (aq) ° gaucaq) * C) S ZMQ D : e @aa}m
24 N C03Z‘C-v.) 3 6a.CO 30

()]



d. (NH4)zS (ag) + FeSO4 (aq) 2 (NHL) ¢ SOy caay FeScs

- - H t + So0.%
QNHL{*(‘“‘\ < SZCG“ -+ Fﬁz*(“\ “+ quz Cas) ) RM Y Ray q (“\-tfgscs)

z'
FCZ*CQ-'\ - S =) - Fe'scs)

e. HsSO5q+CaCluy> LHC oy % CaSO3 ¢s)
QH*CG&\ * SDSZ-@% * C‘\ua»-.\ * RC‘l-Ce;.) - QHﬁc«m + AC( Can T CQSOJ(S)

Z-
C0t2+(,°~<0 = SD3 ) CQSO3 ¢s)

f.  Copper (II) sulphate + calcium sulphide >
CudOycay * CoScay CoSoy 5y« Co Scs)

- (A =
Cuuca“ +« S04 aqy | Ca ey * Scapy C"‘SO"I Gy CUSCS)

Co e * OO ey ¥ 0ot cagy * STcany ™ CaSOqcsy + CouScsy
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