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What is a salt?

A salt is an ionic compound: metal + nonmetal

Some salts are soluble in water (aqueous, aq = dissolves in water).
Some salts are insoluble in water (precipitate, solid, s).

Exceptions
MEMORIZE THIS CHART: Group 1 cations
" NH,*
You should be able to quickly identify c_:a: NO5~
the ions that comprise a salt! o CH;COO-
@ Cl-, Br, I Ag*, Hg,?*, Pb%*, Cu*
S042 Hg,?*, Pb2*, Ba?*, Ca2*, Sr2*,
OH- Group 1 cations, Ba%*, Ca2?*, Sr2*, NH,*

Group 1 cations, Ba2*, Ca2*, Sr2*, NH,*

CO4%, PO,%, F- Group 1 cations, NH,*

INSOLUBLE
@
|
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KNO;:
PbSO, :
KOH :
MgSOQO, :
FePO, :
Pb(NO;), :
Pb(SOy,), :
FeCl, :

. ZnS:
10.Cd(OH), :
11.MgCOs :
12.NH,CI :
13.CaBr; :
14.Hgal :
15.CuCH5COO :

1.
2.
3.
4.
5.
6.
7.
8.
9

Exceptions

Dr. Mioy T. Huynh
Determine if each of the following salts are soluble or insoluble.

Group 1 cations

" NH,*
m NO3_
)
o) CH,COO-
)

Cl-, Br, I Ag*, Hg,?*, Pb%*, Cu*

SO,% Hg,?*, Pb2*, Ba?*, Ca?*, Sr#*,

'g OH- Group 1 cations, Ba2*, Ca?*, Sr2*, NH,*
(3:) S2- Group 1 cations, Ba2*, Ca2*, Sr2*, NH,*
@ CO3%, PO, F- Group 1 cations, NH,*
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Determine if each of the following salts are soluble or insoluble.

1. KNOs: soluble
2. PbSO, : insoluble
3. KOH : soluble .
Exceptions
4. MgSO, : soluble .
Group 1 cations

5. FePO, : insoluble N+
6. Pb(NO,), : soluble Lu NO“

= _
7. Pb(SO,), : soluble = 3
8. FeCl, : soluble 9 CH,COO0

- - + 2+ 2+ +

9. ZnS : insoluble CrBr, Im  Ag’ Hg,™, Pb™, Cu
10.Cd(OH), : insoluble SO Hg,**, Pb?*, Ba?", Ca?", Sr",
11.MgCOs : insoluble 'g OH- Group 1 cations, Ba2*, Ca2*, Sr2*, NH,*
12.NH,CI : soluble 2 S%- Group 1 cations, Ba2*, Ca2*, Sr2*, NH,*
13.CaBr; : soluble § CO5%, PO, F- Group 1 cations, NH,*

14.Hg,l : insoluble
15. CuCH3COO : soluble
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Determine if each of the following salts are soluble or insoluble.

1.
2.
3.
4.
5.
6.
7.
8.
9

Nickel (1) Hydroxide :
Sodium Chloride :
Barium Nitrate :
Ammonium Bromide :
Magnesium Hydroxide :
Barium Sulfate :
Barium Hydroxide :
Lanthanum Nitrate :

. Sodium Acetate :
10.Lead(ll) Hydroxide :
11.Lead(lV) Sulfate :
12.Calcium Phosphate :
13.1ron(ll) Sulfide :

14 . Lithium Fluoride :

15. Aluminum Carbonate :

Exceptions

Group 1 cations

L_IIJ NH4*
[01] NO3_
=)
o) CH,COO-
7]

Cl-, Br, I- Ag*, Hg,?*, Pb%*, Cu*

SO,% Hg,?*, Pb2*, Ba2*, Ca?*, Sr#*,

- OH- Group 1 cations, Ba?*, Ca?*, Sr2*, NH,*
01]
(33 Sz Group 1 cations, Ba2*, Ca2*, Sr2*, NH,*
té) CO5%, PO, F- Group 1 cations, NH,*
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Determine if each of the following salts are soluble or insoluble.

1.
2.
3.
4.
5.
6.
7.
8.
9

Nickel (1) Hydroxide : insoluble
Sodium Chloride : soluble
Barium Nitrate : soluble
Ammonium Bromide : soluble
Magnesium Hydroxide : insoluble
Barium Sulfate : insoluble
Barium Hydroxide : soluble
Lanthanum Nitrate : soluble

. Sodium Acetate : soluble
10.Lead(ll) Hydroxide : insoluble
11.Lead(lV) Sulfate : soluble
12.Calcium Phosphate : insoluble
13.1ron(ll) Sulfide : insoluble

14. Lithium Fluoride : soluble

15. Aluminum Carbonate : insoluble

Exceptions

Group 1 cations

" NH,*
m NO3_
)
o) CH,COO-
)

Cl-, Br, I Ag*, Hg,?*, Pb%*, Cu*

SO,% Hg,?*, Pb2*, Ba2*, Ca?*, Sr#*,

'g OH- Group 1 cations, Ba2*, Ca?*, Sr2*, NH,*
(33 S2- Group 1 cations, Ba2*, Ca2*, Sr2*, NH,*
@ CO3%, PO, F- Group 1 cations, NH,*



CHEMISTRY 161 - FALL 2019 Dr. Mioy T. Huynh

How many moles of calcium chloride are in 60.0 mL of a 2.00 M
calcium chloride solution?
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How many moles of calcium chloride are in 60.0 mL of a 2.00 M
calcium chloride solution?

We can use the expression for molarity to determine the number of moles of CaCl,:
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How many moles of calcium chloride are in 60.0 mL of a 2.00 M
calcium chloride solution?

We can use the expression for molarity to determine the number of moles of CaCl,:

# moles CaCl,

CaCl, | =
[CaCl, ] Volume (L)
200 mol B X mol
' L 1L

x = 0.120 mol CaCl,
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How many moles of calcium chloride are in 60.0 mL of a 2.00 M
calcium chloride solution?

We can use the expression for molarity to determine the number of moles of CaCl,:

# moles CaCl,

.| =
[CaCl, ] Volume (L)
200 mol B X mol
L 60.0 MLX i

1000 mL
x = 0.120 mol CaCl,

Q: Is this the best microscopic picture of what actually goes on in solution?
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How many moles of calcium chloride are in 60.0 mL of a 2.00 M
calcium chloride solution?

We can use the expression for molarity to determine the number of moles of CaCl,:

# moles CaCl,

CaCl, | =
[CaCl, ] Volume (L)
200 mol B X mol
' L 1L

x = 0.120 mol CaCl,

Q: Is this the best microscopic picture of what actually goes on in solution?
A: No, because we know that CaCl, is soluble, so it dissociates into ions in solution.
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How many moles of calcium chloride are in 60.0 mL of a 2.00 M
calcium chloride solution?

We can use the expression for molarity to determine the number of moles of CaCl,:

# moles CaCl,

CaCl, | =
[CaCl, ] Volume (L)
200 mol B X mol
' L 1L

x = 0.120 mol CaCl,

Q: Is this the best microscopic picture of what actually goes on in solution?
A: No, because we know that CaCl, is soluble, so it dissociates into ions in solution.

In other words:

The solution
does not look
like this!
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How many moles of calcium chloride are in 60.0 mL of a 2.00 M
calcium chloride solution?

We can use the expression for molarity to determine the number of moles of CaCl,:

# moles CaCl,

[CaCl,] =

Volume (L)
200 mol B X mol
' L 1L
60.0 mLX 7550 mT

x = 0.120 mol CaCl,

Q: Is this the best microscopic picture of what actually goes on in solution?
A: No, because we know that CaCl, is soluble, so it dissociates into ions in solution.

In other words:

The solution
does not look
like this!

1 molecule CaCl, = 1Ca?* + 2CI-
1 mol CaCl, = 1 mol Ca?* + 2 mol CI-
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How many moles of calcium chloride are in 60.0 mL of a 2.00 M
calcium chloride solution?

We can use the expression for molarity to determine the number of moles of CaCl,:

# moles CaCl,

[CaCl,] =

Volume (L)
200 mol B X mol
' L 1L
60.0 mLX 7550 mT

x = 0.120 mol CaCl,

Q: Is this the best microscopic picture of what actually goes on in solution?
A: No, because we know that CaCl, is soluble, so it dissociates into ions in solution.

In other words:

~ -
_________

The solution
does not look
like this!

1 molecule CaCl, = 1Ca?* + 2CI-
1 mol CaCl, = 1 mol Ca?* + 2 mol CI-
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How many moles of calcium chloride are in 60.0 mL of a 2.00 M
calcium chloride solution?

We can use the expression for molarity to determine the number of moles of CaCl,:

# moles CaCl,

[CaCl,] =

Volume (L)
200 mol B X mol
' L 1L
60.0 mLX 7550 mT

x = 0.120 mol CaCl,

Q: Is this the best microscopic picture of what actually goes on in solution?
A: No, because we know that CaCl, is soluble, so it dissociates into ions in solution.

In other words:

~ -
_________

The solution

————————5 looks more

like this!

The solution
does not look
like this!

’’’’’

I
\\~__¢’, M S
1 molecule CaCl, = 1Ca?* + 2CI- P
4 1
1 mol CaCl, = 1 mol Ca?* + 2 mol CI- /
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How many moles of chloride ions are in 60.0 mL of a 2.00 M
calcium chloride solution?

Q: Is this the best microscopic picture of what actually goes on in solution?
A: No, because we know that CaCl, is soluble, so it dissociates into ions in solution.

In other words:

~ -
_________

The solution

————————5 looks more

like this!

The solution
does not look
like this! ) !

1 molecule CaCl, = 1Ca2* + 2CI N

1 mol CaCl, = 1 mol Ca2* + 2 mol CI- Lo ) [ cr |
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How many moles of chloride ions are in 60.0 mL of a 2.00 M
calcium chloride solution?

We know 1 mole of CaCl, dissociates into 1 mole of Ca?* and 2 moles of Cl- ions:

# moles CaCl,

[CaCl, ]| =

Volume (L)
500 mol B X mol
' L 1L
60.0 mLX 75554t

x = 0.120 mol CaCl,

Q: Is this the best microscopic picture of what actually goes on in solution?

A: No, because we know that CaCl, is soluble, so it dissociates into ions in solution.

In other words:

~ -
_________

The solution
does not look
like this!

The solution

————————5 looks more

, like this!
1 molecule CaCl, = 1Ca2* + 2CI- e
1 mol CaCl, = 1 mol Ca2* + 2 mol CI- [
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How many moles of chloride ions are in 60.0 mL of a 2.00 M
calcium chloride solution?

We know 1 mole of CaCl, dissociates into 1 mole of Ca?* and 2 moles of Cl- ions:

# moles CaCl,

| =
[CaCl,] Volume (L) Ll
2 mol CI™
5000l _ x mol e—)  (.120 mol CaCl, X = 0.240 mol CI~
L 60.0 ml. 1L 1 mol CaCl,
U MLXT600 mL

x = 0.120 mol CaCl,

Q: Is this the best microscopic picture of what actually goes on in solution?

A: No, because we know that CaCl, is soluble, so it dissociates into ions in solution.

In other words:

~ -
_________

The solution
does not look
like this!

The solution

————————5 looks more

, like this!
1 molecule CaCl, = 1Ca2* + 2CI- e
1 mol CaCl, = 1 mol Ca2* + 2 mol CI- [
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What is the concentration of chloride ions in 60.0 mL ofa 2.00 M

calcium chloride solution?

We know 1 mole of CaCl, dissociates into 1 mole of Ca?* and 2 moles of Cl- ions:

# moles CaCl, 2 mol CI™
= 0.120 mol CaCl, x = 0.240 mol CI™
[CaCl,] Volume (L) ot LAk mol CaCl, o
500 mol B X mol |
UL 1L
60.0 mLX 1550 mL,

x = 0.120 mol CaCl,

Q: Is this the best microscopic picture of what actually goes on in solution?
A: No, because we know that CaCl, is soluble, so it dissociates into ions in solution.

In other words:

~ -
_________

The solution

————————5 looks more

like this!

The solution
does not look
like this! , ;

1 molecule CaCl, = 1Ca2* + 2CI- N

1 mol CaCl, = 1 mol Ca?* + 2 mol CI- | i ' \
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What is the concentration of chloride ions in 60.0 mL ofa 2.00 M

calcium chloride solution?

We know 1 mole of CaCl, dissociates into 1 mole of Ca?* and 2 moles of Cl- ions:

# moles CaCl, 2 mol CI™

= 0.120 mol CaCl, X = 0.240 mol CI™
[CaCl,] Volume (L) ot Latls 1 mol CaCl, Mo
mol x mol
2.00 = 1L — ~ 0.240 mol CI™ B
60.0 mLX =~rn— [CI7] = = 4.00 M Cl
1000 mL 60.0 mL 1L
x = 0.120 mol CaCl, U MLXT5656mL

Q: Is this the best microscopic picture of what actually goes on in solution?
A: No, because we know that CaCl, is soluble, so it dissociates into ions in solution.

In other words:

~ -
_________

The solution

————————5 looks more

like this!

The solution
does not look
like this!

’’’’’

I
\\~__¢’, M S
1 molecule CaCl, = 1Ca?* + 2CI- P
4 1
1 mol CaCl, = 1 mol Ca?* + 2 mol CI- /
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Which of the following has the greatest concentration of dissolved
ions in solution?

NaBr Na,SO, Na;PO,
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Which of the following has the greatest concentration of dissolved
ions in solution?

NaBr Na,SO, Na;PO,

These are all soluble salts!
We can represent the dissociation of each salt into its ions:
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Which of the following has the greatest concentration of dissolved
ions in solution?

NaBr Na,SO, Na;PO,

These are all soluble salts!
We can represent the dissociation of each salt into its ions:

1 molecule NaBr = 1Na* + 1Br- 1 molecule Na,SO, = 2Na* + 1S0,%" 1 molecule Na;PO, = 3Na* + 1PO4*-
1 mol NaBr = 1 mol Na* + 1 mol Br- 1 mol Na,SO, = 2 mol Na* + 1 mol SO,2- 1 mol NazPO, = 3 mol Na* + 1 mol PO4*
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Which of the following has the greatest concentration of dissolved
ions in solution?

NaBr Na,SO, Na;PO,

These are all soluble salts!
We can represent the dissociation of each salt into its ions:

1 molecule NaBr = 1Na* + 1Br- 1 molecule Na,SO,4 = 2Na* + 1S0,%- 1 molecule NasPO4 = 3Na* + 1PO,*~
1 mol NaBr = 1 mol Na* + 1 mol Br- 1 mol Na,SO,4 = 2 mol Na* + 1 mol SO,2- 1 mol NazPO,4 = 3 mol Na* + 1 mol PO,*

Now it's easier to understand that a solution of Na;PO, would have the highest concentration of
dissolved ions (4 ions).
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Which of the following has the greatest concentration of dissolved
ions in solution?

0.25 M NaBr 0.25 M Na,SO, 0.25 M Na,PO,

These are all soluble salts!
We can represent the dissociation of each salt into its ions:

1 molecule NaBr = 1Na* + 1Br- 1 molecule Na,SO, = 2Na* + 1S0,%" 1 molecule Na;PO, = 3Na* + 1PO4*-
1 mol NaBr = 1 mol Na* + 1 mol Br- 1 mol Na,SO, = 2 mol Na* + 1 mol SO,2- 1 mol NazPO, = 3 mol Na* + 1 mol PO4*
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Which of the following has the greatest concentration of dissolved
ions in solution?

0.25 M NaBr 0.25 M Na,SO, 0.25 M Na,PO,

These are all soluble salts!
We can represent the dissociation of each salt into its ions:

1 molecule NaBr = 1Na* + 1Br- 1 molecule Na,SO, = 2Na* + 1S0,%" 1 molecule Na;PO, = 3Na* + 1PO4*-
1 mol NaBr = 1 mol Na* + 1 mol Br- 1 mol Na,SO, = 2 mol Na* + 1 mol SO,2- 1 mol NazPO, = 3 mol Na* + 1 mol PO4*

Understand that the concentration of ions would be:
1 NaBr: 2 ions 1 Na,SO, : 3 ions 1 NazPO, : 4 ions
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Which of the following has the greatest concentration of dissolved
ions in solution?

0.25 M NaBr 0.25 M Na,SO, 0.25 M Na,PO,

These are all soluble salts!
We can represent the dissociation of each salt into its ions:

1 molecule NaBr = 1Na* + 1Br- 1 molecule Na,SO, = 2Na* + 1S0,%" 1 molecule Na;PO, = 3Na* + 1PO4*-
1 mol NaBr = 1 mol Na* + 1 mol Br- 1 mol Na,SO, = 2 mol Na* + 1 mol SO,2- 1 mol NazPO, = 3 mol Na* + 1 mol PO4*

Understand that the concentration of ions would be:

1 NaBr: 2 ions 1 Na,SO, : 3 ions 1 NazPO, : 4 ions
[ions] = 2x0.25M = 0.50 M [ions] = 3x0.25M = 0.75 M [ions] = 4x0.25M = 1.00 M



CHEMISTRY 161 - FALL 2019 Dr. Mioy T. Huynh

Which of the following has the greatest concentration of dissolved
ions in solution?

0.25 M NaBr 0.25 M Na,SO, 0.25 M Na,PO,

These are all soluble salts!
We can represent the dissociation of each salt into its ions:

1 molecule NaBr = 1Na* + 1Br- 1 molecule Na,SO, = 2Na* + 1S0,%" 1 molecule Na;PO, = 3Na* + 1PO4*-
1 mol NaBr = 1 mol Na* + 1 mol Br- 1 mol Na,SO, = 2 mol Na* + 1 mol SO,2- 1 mol NazPO, = 3 mol Na* + 1 mol PO4*

Understand that the concentration of ions would be:

1 NaBr: 2 ions 1 Na,SO, : 3 ions 1 NazPO, : 4 ions
[ions] = 2x0.25M = 0.50 M [ions] = 3x0.25M = 0.75 M [ions] = 4x0.25M = 1.00 M




