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Example

Say we mix an aqueous solution of nickel(ll) chloride with an aqueous solution of sodium sulfide.

We can write the reactants of this chemical reaction:
NiCl, (aq) + Na,S (aq) —

We can predict the products by exchanging the ions (we call these double exchange reactions):
NiCl, (aq) + Na,S (aq) — NiS (s) + NaCl (aq)
l |

Determine the products first.
Then determine if each new product is soluble (aq) or insoluble (s)!
Don’t forget to balance the chemical reaction!

1NICl, (aq) + 1Na,S (aq) — 1NIS (s) + 2NaCl (aq)

Always go back to the microscopic picture of what's happening!
— NIS precipitate (solid) forms & other ions float in solution
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Writing Chemical Equations

This is called a molecular equation because we keep the salt as neutral “molecules”:
1NICl, (aq) + 1Na,S (aq) — 1NIS (s) + 2NaCl (aq)

But we know that soluble salts (aqueous solutions) exist as dissociated ions!
It would be more accurate to dissociate the soluble salts.

We can transform the molecular equation into an complete ionic equation:

NI (20) + 20¢(a0) + 203 aq) + 15% (a0) = IN'S (9 + 2N (aq) + OF (aq

SPECTACTOR IONS

You may notice that some of
these ions (Na* and CI-) don't
actually chemically react.

We can ignore these!

We can write a net ionic equation by eliminating all the spectator ions: 1Ni* (aq) + 1S%- (aq) — 1ANiS (s)
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Everything so far has been qualitative.

But we can also understand everything quantitatively!

After all, these are still chemical reactions.
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SUMMARIZING STOICHIOMETRY RELATIONSHIPS

We can add concentration now!

MASS BALANCED CHEMICAL MASS
VOLUME EQUATION VOLUME
MOLES mole, mole, MOLES
CONC. CONC.

GIVEN LOOKING FOR
reactant or product reactant or product

I hope now you understand why | say to convert to moles before you do anything else. It's because a balanced

chemical equation gives us mole-to-mole ratios that we can use to convert between one reactant/product to
another reactant/product.
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.



CHEMISTRY 161 - FALL 2019 Dr. Mioy T. Huynh
A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.
Pb(NOs), (ag) + Kl (aq) —
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.
Pb(NO3). (agq) + Kl (aq) — Pbl, (s) + KNO; (aqg)
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.
Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular



CHEMISTRY 161 - FALL 2019 Dr. Mioy T. Huynh
A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.
Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.
Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Revisit the microscopic picture!
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NO3), solution with 250.0 mL of a 0.200 M KI solution.
What is the mass of the solid that forms?
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NO3), solution with 250.0 mL of a 0.200 M KI solution.
What is the mass of the solid that forms?

We can use the molecular equation to solve this problem. Let’s find the moles of each reactant:
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NO3), solution with 250.0 mL of a 0.200 M KI solution.
What is the mass of the solid that forms?

We can use the molecular equation to solve this problem. Let’s find the moles of each reactant:

X mol x mol
0.100 M Pb(NO3), = 5= 0-200 MKl =500 L

x = 0.0100 mol Pb(NO3), x = 0.0500 mol KI
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NO3), solution with 250.0 mL of a 0.200 M KI solution.
What is the mass of the solid that forms?

We can use the molecular equation to solve this problem. Let’s find the moles of each reactant:

0.100 M Pb(NO.), = —- 0! _xmol_
' 37270.1000 L 0.200 MKI = 0.2500 L
x = 0.0100 mol Pb(NO3), x = 0.0500 mol KI

Q: Which is the limiting reactant? /'ll leave it up to you to remember how to do this!
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NO3), solution with 250.0 mL of a 0.200 M KI solution.
What is the mass of the solid that forms?

We can use the molecular equation to solve this problem. Let’s find the moles of each reactant:

0.100 M Pb(NO.), = —- 0! _xmol_
' 37270.1000 L 0.200 MKI = 0.2500 L
x = 0.0100 mol Pb(NO3), x = 0.0500 mol KI

Q: Which is the limiting reactant? /'ll leave it up to you to remember how to do this!
A: Pb(NO3), (aq) is the limiting reactant!
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NO3), solution with 250.0 mL of a 0.200 M KI solution.
What is the mass of the solid that forms?

We can use the molecular equation to solve this problem. Let’s find the moles of each reactant:

X mol X mol
0.100 M Pb(NO3), = m 0.200 M KI = m
x = 0.0100 mol Pb(NO3), x = 0.0500 mol KI

Pb(NOs), (aq) is the limiting reactant.
Use the balanced molecular equation to find how much Pbl, (s) is formed from the limiting reactant.
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NO3), solution with 250.0 mL of a 0.200 M KI solution.
What is the mass of the solid that forms?

We can use the molecular equation to solve this problem. Let’s find the moles of each reactant:

X mol X mol
0.100 M Pb(NO3), = m 0.200 M KI = m
x = 0.0100 mol Pb(NO3), x = 0.0500 mol KI

Pb(NOs), (aq) is the limiting reactant.
Use the balanced molecular equation to find how much Pbl, (s) is formed from the limiting reactant.

1 mol Pbl, 461.01 g Pbl,

0.0100 mol Pb(NOs )2 3= s N0 3 X "1 mol PbI,

= 4.61 g Pbl,
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NO3), solution with 250.0 mL of a 0.200 M KI solution.
What is the mass of the solid that forms?

We can use the complete ionic equation to solve this problem. Let’s find the moles of each reactant:
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NOs)2 (aq) + 2Kl (aq) —

Pb2* (aq) + 2NO5~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3~ (aq)

Pbl, (s) + 2KNOs (aq)

Pb2* (aq) + 2I- (aq) — Pbl, (s)

molecular
complete ionic
net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NO3), solution with 250.0 mL of a 0.200 M KI solution.
What is the mass of the solid that forms?

We can use the complete ionic equation to solve this problem. Let’s find the moles of each reactant:

X mol X mol
.100 M Pb(NO = — -
0.100 M Pb(NO3), 01000 L 0.200 M KI 535001
x = 0.0100 mol Pb(NO3), x = 0.0500 mol KI
1 mol Pb?* 1 mol K*
0.0100 mol Pb(NO,), X = 0.0100 mol Pb?* — +
mol Pb(NO3), T mol Pb(NO,), mo 0.0500 mol KIx — 0.0500 mol K
2 mol NO3 _ 1 mol I _
0.0100 mol Pb(NO3), X = 0.0200 mol NO3 0.0500 mol KIx = 0.0500 mol I

1 mol Pb(NOg)Z

1 mol KI
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NO3), solution with 250.0 mL of a 0.200 M KI solution.
What is the mass of the solid that forms?

We can use the complete ionic equation to solve this problem. Let’s find the moles of each reactant:

X mol X mol
.100 M Pb(NO = — -
0.100 M Pb(NO3), 01000 L 0.200 M KI 535001
x = 0.0100 mol Pb(NO3), x = 0.0500 mol KI
1 mol Pb?* 1 mol K*
0.0100 mol Pb(NO,), X = 0.0100 mol Pb?* — +
mol Pb(NO3), T mol Pb(NO,), mo 0.0500 mol KIx — 0.0500 mol K
2 mol NO3 _ 1 mol I _
0.0100 mol Pb(NO3), X = 0.0200 mol NO3 0.0500 mol KIx = 0.0500 mol I

1 mol Pb(NO3), 1 mol KI

Pb2+ is the limiting reactant! /’ll leave it up to you to remember how to do this!
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NO3), solution with 250.0 mL of a 0.200 M KI solution.
What is the mass of the solid that forms?

We can use the complete ionic equation to solve this problem. Let’s find the moles of each reactant:

0.0100 mol Pb(NO),x PP 0 0100 mol Pb2+ 1 mol K* LK+
. mo = V. mo =
02X T TPb NG 0.0500 mol KIx ————— = 0.0500 mol K
2 mol NO3 _ 1 mol I” _
0.0100 mol Pb(NO5), X — 0.0200 moINO;  0.0500 mol KIx — 0.0500 mol I

1 mol Pb(NO3), 1 mol KI
Pb2* is the limiting reactant! Use the balanced complete ionic equation to find how much Pbl, (s) is

formed from the limiting reactant.
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NO3), solution with 250.0 mL of a 0.200 M KI solution.
What is the mass of the solid that forms?

We can use the complete ionic equation to solve this problem. Let’s find the moles of each reactant:

0.0100 mol Pb(NO),x PP 0 0100 mol Pb2+ 1 mol K* LK+
. mo = V. mo =
02X T TPb NG 0.0500 mol KIx ————— = 0.0500 mol K
2 mol NO3 _ 1 mol I” _
0.0100 mol Pb(NO5), X — 0.0200 moINO;  0.0500 mol KIx — 0.0500 mol I

1 mol Pb(NO3), 1 mol KI
Pb2* is the limiting reactant! Use the balanced complete ionic equation to find how much Pbl, (s) is

formed from the limiting reactant.
1 mol Pbl, o 461.01 g Pbl,
1 mol Pb?* 1 mol Pbl,

0.0100 mol Pb?*x = 4.61 g Pbl,
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NO3), solution with 250.0 mL of a 0.200 M KI solution.
What is the mass of the solid that forms?

We can use the net ionic equation to solve this problem.

This is the same as the previous slide but even less work! Convince yourself that you can do it!
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NOs), solution with 250.0 mL of a 0.200 M KI solution.
What are the concentrations of the ions left in the solution after the reaction is complete?
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NOs), solution with 250.0 mL of a 0.200 M KI solution.
What are the concentrations of the ions left in the solution after the reaction is complete?

Remember from before:

0.0100 mol Pb(NO Lmol P o 0 molPb2*  0.0500 mol Kix —&" _ 00500 mol K*
. = U. . mo = U.
o (NO3)2 X 1 mol Pb(NO;), mo 1 mol KI
2 mol NO3 _ 0.0500 mol Kix =™ _ 60500 mol I-
0.0100 mol Pb(NO3), X = 0.0200 mol NO3 - mol KIX = 0. mo

1 mol Pb(NO3)2 1 mol KI
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NOs), solution with 250.0 mL of a 0.200 M KI solution.
What are the concentrations of the ions left in the solution after the reaction is complete?

Remember from before:

0.0100 mol Pb(NO LmolPb** o 0o molPb>  0.0500 mol Kix ~ K" _ 0.0500 mol K*
. = U. . mo = U.
mo (NO3), X 1 mol Pb(NO;), o 1 mol ISI
2 mol NO3 - 0.0500 mol KIx = 0.0500 mol I~
0.0100 mol Pb(NO3), X = (0.0200 mol NO3 : 1 mol KI '

1 mol Pb(NO3)2

Because Pb?* was the limiting reactant, [Pb2*] = 0 M.
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NOs), solution with 250.0 mL of a 0.200 M KI solution.
What are the concentrations of the ions left in the solution after the reaction is complete?

Remember from before:

0.0100 mol Pb(NO LmolPb** o 0o molPb>  0.0500 mol Kix ~ K" _ 0.0500 mol K*
. = U. . mo = U.
mo (NO3), X 1 mol Pb(NO;), o 1 mol ISI
2 mol NO3 - 0.0500 mol KIx = 0.0500 mol I~
0.0100 mol Pb(NO3), X = (0.0200 mol NO3 : 1 mol KI '

1 mol Pb(NO3)2

Because Pb?* was the limiting reactant, [Pb%*] = 0 M. What about [I-]?
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NOs), solution with 250.0 mL of a 0.200 M KI solution.
What are the concentrations of the ions left in the solution after the reaction is complete?

Remember from before:

0.0100 mol Pb(NO LmolPb** o 0o molPb>  0.0500 mol Kix ~ K" _ 0.0500 mol K*
. = U. . mo = U.
mo (NO3), X 1 mol Pb(NO;), o 1 mol ISI
2 mol NO3 - 0.0500 mol KIx = 0.0500 mol I~
0.0100 mol Pb(NO3), X = (0.0200 mol NO3 : 1 mol KI '

1 mol Pb(NO3)2

Because Pb?* was the limiting reactant, [Pb%*] = 0 M. What about [I-]?

2mol I~

2+ _ -
0.0100 mol Pb leol ppZ+ 0.0200 mol I used
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NOs), solution with 250.0 mL of a 0.200 M KI solution.
What are the concentrations of the ions left in the solution after the reaction is complete?

Remember from before:

0.0100 mol Pb(NO LmolPb™ 00 molPb2*  0.0500 mol Kix ~ X" _ 40500 mol K*
' mol Pb( 3)lemol Pb(NO3), o ' Mo 1molKI o
0.0100 mol Ph(NO.), x — = 1NOs 0 0200 molNOs ~ 0.0500 mol KIx = 0.0500 mol I~
372 1 m01 Pb(NO3)2 3 1 mOl KI
Because Pb?* was the limiting reactant, [Pb%*] = 0 M. What about [I-]?
2moll™
0.0100 mol Pb%*x = 0.0200 mol I~ used 0.0500molI™ —0.0200mol I~ = 0.0300 mol I left over

1 mol Pb2+
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NOs), solution with 250.0 mL of a 0.200 M KI solution.
What are the concentrations of the ions left in the solution after the reaction is complete?

Remember from before:

0.0100 mol Pb(NO LmolPb** o 0o molPb>  0.0500 mol Kix ~ K" _ 0.0500 mol K*
' mol Pb(NO3);x 1 mol Pb(NO3), o ' o 1molKI Mo
2 mol NO3 - 0.0500 mol KIx = 0.0500 mol I~
0.0100 mol Pb(NO3), X = (0.0200 mol NO3 : 1mol KI ~

1 mol Pb(NO3)2

Because Pb?* was the limiting reactant, [Pb%*] = 0 M. What about [I-]?

0.0500 mol I~ — 0.0200 mol I~ = 0.0300 mol I~ left over Viora1 = 100.0 mL + 250.0 mL = 0.3500 L
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NOs), solution with 250.0 mL of a 0.200 M KI solution.
What are the concentrations of the ions left in the solution after the reaction is complete?

Remember from before:

0.0100 mol Pb(NO LmolPb** o 0o molPb>  0.0500 mol Kix ~ K" _ 0.0500 mol K*
' mol Pb(NO3);x 1 mol Pb(NO3), o ' o 1molKI Mo
2 mol NO3 - 0.0500 mol KIx = 0.0500 mol I~
0.0100 mol Pb(NO3), X = (0.0200 mol NO3 : 1mol KI ~

1 mol Pb(NO3)2

Because Pb?* was the limiting reactant, [Pb%*] = 0 M. What about [I-]?
_0.0300 mol I~

(7] =—g3z09 = 0-0857 M
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NOs), solution with 250.0 mL of a 0.200 M KI solution.
What are the concentrations of the ions left in the solution after the reaction is complete?

Remember from before:

0.0100 mol Pb(NO LmolPb** o 0o molPb>  0.0500 mol Kix ~ K" _ 0.0500 mol K*
' mol Pb(NO3);x 1 mol Pb(NO3), o ' o 1molKI Mo
2 mol NO3 - 0.0500 mol KIx = 0.0500 mol I~
0.0100 mol Pb(NO3), X = (0.0200 mol NO3 : 1mol KI ~

1 mol Pb(NO3)2

Because Pb?* was the limiting reactant, [Pb2*] = 0 M. What about [I-]? What about [NO5;-] and [K*]?
_0.0300 mol I~

(7] =—g3z09 = 0-0857 M
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NOs), solution with 250.0 mL of a 0.200 M KI solution.
What are the concentrations of the ions left in the solution after the reaction is complete?

Remember from before:

0.0100 mol Pb(NO LmolPb** o 0o molPb>  0.0500 mol Kix ~ K" _ 0.0500 mol K*
' mol Pb(NO3);x 1 mol Pb(NO3), o ' o 1molKI Mo
2 mol NO3 - 0.0500 mol KIx = 0.0500 mol I~
0.0100 mol Pb(NO3), X = (0.0200 mol NO3 : 1mol KI ~

1 mol Pb(NO3)2

Because Pb?* was the limiting reactant, [Pb2*] = 0 M. What about [I-]? What about [NO5;-] and [K*]?

0.0300 mol I~ 0.0200 mol NO%
-1 = = 0.0857 M -1 = 3
"] 0.3500 L 0.085 [NOs | 0.3500 L

= 0.0571 M
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NOs), solution with 250.0 mL of a 0.200 M KI solution.
What are the concentrations of the ions left in the solution after the reaction is complete?

Remember from before:

0.0100 mol Pb(NO LmolPb** o 0o molPb>  0.0500 mol Kix ~ K" _ 0.0500 mol K*
' mol Pb(NO3);x 1 mol Pb(NO3), o ' o 1molKI Mo
2 mol NO3 - 0.0500 mol KIx = 0.0500 mol I~
0.0100 mol Pb(NO3), X = (0.0200 mol NO3 : 1mol KI ~

1 mol Pb(NO3)2

Because Pb?* was the limiting reactant, [Pb2*] = 0 M. What about [I-]? What about [NO5;-] and [K*]?

_0.0300 mol I™ _0.0200 mol NO3 0.0500 mol NO3

7] = = 0.0857 M -1 = — K+] = =0.143 M
7] 0.3500 L [NOs 0.3500 L 0.0571M [K7] 0.3500 L
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NOs), solution with 250.0 mL of a 0.200 M KI solution.
What are the concentrations of the ions left in the solution after the reaction is complete?

Does this all make sense though?

Go back to the microscopic picture of the solution!
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NOs), solution with 250.0 mL of a 0.200 M KI solution.
What are the concentrations of the ions left in the solution after the reaction is complete?

Does this all make sense though?

Go back to the microscopic picture of the solution!

Initial concentrations

[Pb2+] = 0.100 M
[NO3] = 0.200 M
[K+*] = 0.200 M
[1-] = 0.200 M

Final concentrations
[Pb%t] =0 M
[NO3] = 0.0571 M

[K*] = 0.143 M

[["] = 0.0857 M
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A Guided Example

We mix an aqueous solution of lead(ll) nitrate with an aqueous solution of potassium iodide.

Pb(NO3), (aq) + 2Kl (aq) — Pbl, (s) + 2KNO3 (aq) molecular
Pb2* (aq) + 2NO3~ (aq) + 2K* (aq) + 2I- (aq) — Pbl, (s) + 2K* (aq) + 2NO3s~ (aq) complete ionic
Pb2* (aq) + 2I- (aq) — Pbl, (s) net ionic

Let’'s say we mixed 100.0 mL of a 0.100 M Pb(NOs), solution with 250.0 mL of a 0.200 M KI solution.
What are the concentrations of the ions left in the solution after the reaction is complete?

Does this all make sense though?

Go back to the microscopic picture of the solution!

Initial concentrations

[Pb2+] = 0.100 M
[NO3] = 0.200 M
[K+*] = 0.200 M
[1-] = 0.200 M

Final concentrations
[Pb%t] =0 M
[NO3] = 0.0571 M

[K*] = 0.143 M

[["] = 0.0857 M

[Pb2+] = 0 M; everything else is diluted: |- since there are less moles and K*/NO5~ since volume is larger.
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What volume of 0.750 M FeCl, is needed to completely react with
1.00 x 102 mL of 0.25 M KMnO, in the reaction:

5FeCl, (aq) + KMnO, (aq) + 8HCI (aq) — 5FeCl; (aq) + MnCl, (aq) + KCI (aq) + 4H,0 ())
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What volume of 0.750 M FeCl, is needed to completely react with
1.00 x 102 mL of 0.25 M KMnO, in the reaction:

5FeCl, (aq) + KMnO, (aq) + 8HCI (aq) — 5FeCl; (aq) + MnCl, (aq) + KCI (aq) + 4H,0 ())

Start by finding the number of moles of KMnOy,:



CHEMISTRY 161 - FALL 2019 Dr. Mioy T. Huynh

What volume of 0.750 M FeCl, is needed to completely react with
1.00 x 102 mL of 0.25 M KMnO, in the reaction:

5FeCl, (aq) + KMnO, (aq) + 8HCI (aq) — 5FeCl; (aq) + MnCl, (aq) + KCI (aq) + 4H,0 ())

Start by finding the number of moles of KMnOy,:

X mol
0.25M =

1L
2 el
1.00x104 mLXx 1000 mL

x = 0.025 mol KMnO,
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What volume of 0.750 M FeCl, is needed to completely react with
1.00 x 102 mL of 0.25 M KMnO, in the reaction:

5FeCl, (aq) + KMnO, (aq) + 8HCI (aq) — 5FeCl; (aq) + MnCl, (aq) + KCI (aq) + 4H,0 ())

Start by finding the number of moles of KMnOy,:

X mol
0.25M =

1L
2 el
1.00x104 mLXx 1000 mL

x = 0.025 mol KMnO,

Now, use the balanced chemical equation to find out how many moles of FeCl, are needed:
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What volume of 0.750 M FeCl, is needed to completely react with
1.00 x 102 mL of 0.25 M KMnO, in the reaction:

5FeCl, (aq) + KMnO, (aq) + 8HCI (aq) — 5FeCl; (aq) + MnCl, (aq) + KCI (aq) + 4H,0 ())

Start by finding the number of moles of KMnOy,:

X mol
0.25M =

1L
2 el
1.00x104 mLXx 1000 mL

x = 0.025 mol KMnO,

Now, use the balanced chemical equation to find out how many moles of FeCl, are needed:
5 mol FeCl,
1 mol KMnO,

0.025 mol KMnO,4 X = 0.12; mol FeCl, needed
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What volume of 0.750 M FeCl, is needed to completely react with
1.00 x 102 mL of 0.25 M KMnO, in the reaction:

5FeCl, (aq) + KMnO, (aq) + 8HCI (aq) — 5FeCl; (aq) + MnCl, (aq) + KCI (aq) + 4H,0 ())

Start by finding the number of moles of KMnOy,:

X mol
0.25M =

1L
2 el
1.00x104 mLXx 1000 mL

x = 0.025 mol KMnO,

Now, use the balanced chemical equation to find out how many moles of FeCl, are needed:
5 mol FeCl,
1 mol KMnO,

0.025 mol KMnO,4 X = 0.12; mol FeCl, needed

Finally, find the volume of the 0.750 M FeCl, solution that would have this many moles:
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What volume of 0.750 M FeCl, is needed to completely react with
1.00 x 102 mL of 0.25 M KMnO, in the reaction:

5FeCl, (aq) + KMnO, (aq) + 8HCI (aq) — 5FeCl; (aq) + MnCl, (aq) + KCI (aq) + 4H,0 ())

Start by finding the number of moles of KMnOy,:

X mol
0.25M =

1L
2 el
1.00x104 mLXx 1000 mL

x = 0.025 mol KMnO,

Now, use the balanced chemical equation to find out how many moles of FeCl, are needed:
5 mol FeCl,
1 mol KMnO,

0.025 mol KMnO,4 X = 0.12; mol FeCl, needed

Finally, find the volume of the 0.750 M FeCl, solution that would have this many moles:
0.125 mol FeCl,

\Y%

0.750 M =
V=0.17L
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Consider the reaction between 200.0 mL of 0.10 M Na,CrO,
and 150.0 mL of 0.10 M AgNO..

What mass of precipitate would form?

Start by writing the equations for this reaction:
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Consider the reaction between 200.0 mL of 0.10 M Na,CrO,
and 150.0 mL of 0.10 M AgNO..

What mass of precipitate would form?

Start by writing the equations for this reaction:
Na,CrO,4 (aq) + 2AgNO; (aq) — 2NaNO; (aq) + Ag,CrOy (s)



CHEMISTRY 161 - FALL 2019 Dr. Mioy T. Huynh

Consider the reaction between 200.0 mL of 0.10 M Na,CrO,
and 150.0 mL of 0.10 M AgNO..

What mass of precipitate would form?

Start by writing the equations for this reaction:
Na,CrO,4 (aq) + 2AgNO; (aq) — 2NaNO; (aq) + Ag,CrO, ()
2Na* (aq) + CrO4%- (aq) + 2Ag* (aq) + 2NO5~ (aq) — 2Na* (aq) + 2NO5~ (aq) + Ag,CrOy (S)
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Consider the reaction between 200.0 mL of 0.10 M Na,CrO,
and 150.0 mL of 0.10 M AgNO..

What mass of precipitate would form?

Start by writing the equations for this reaction:
Na,CrO,4 (aq) + 2AgNO; (aq) — 2NaNO; (aq) + Ag,CrO, ()

2Na* (aq) + CrO4%- (aq) + 2Ag* (aq) + 2NO5~ (aq) — 2Na* (aq) + 2NO5~ (aq) + Ag,CrOy (S)
CrO,%- (aq) + 2Ag* (aq) — Ag2CrO; (s)
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Consider the reaction between 200.0 mL of 0.10 M Na,CrO,
and 150.0 mL of 0.10 M AgNO..

What mass of precipitate would form?

Start by writing the equations for this reaction:
Na,CrO,4 (aq) + 2AgNO; (aq) — 2NaNO; (aq) + Ag,CrO, ()

2Na* (aq) + CrO4%- (aq) + 2Ag* (aq) + 2NO5~ (aq) — 2Na* (aq) + 2NO5~ (aq) + Ag,CrOy (S)
CrO,%- (aq) + 2Ag* (aq) — Ag2CrO; (s)

Then, determine the number of moles of each reactant and the limiting reactant:
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Consider the reaction between 200.0 mL of 0.10 M Na,CrO,
and 150.0 mL of 0.10 M AgNO..

What mass of precipitate would form?

Start by writing the equations for this reaction:
Na,CrO,4 (aq) + 2AgNO; (aq) — 2NaNO; (aq) + Ag,CrO, ()

2Na* (aq) + CrO4%- (aq) + 2Ag* (aq) + 2NO5~ (aq) — 2Na* (aq) + 2NO5~ (aq) + Ag,CrOy (S)
CrO,%- (aq) + 2Ag* (aq) — Ag2CrO; (s)

Then, determine the number of moles of each reactant and the limiting reactant:

X mol X mol
0.10 M Na,CrO, = 02000 L 0.10 M AgNO; = 01500 L

x = 0.020 mol Na,CrO, x = 0.015 mol AgNO,
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Consider the reaction between 200.0 mL of 0.10 M Na,CrO,
and 150.0 mL of 0.10 M AgNO..

What mass of precipitate would form?

Start by writing the equations for this reaction:
Na,CrO,4 (aq) + 2AgNO; (aq) — 2NaNO; (aq) + Ag,CrO, ()

2Na* (aq) + CrO4%- (aq) + 2Ag* (aq) + 2NO5~ (aq) — 2Na* (aq) + 2NO5~ (aq) + Ag,CrOy (S)
CrO,%- (aq) + 2Ag* (aq) — Ag2CrO; (s)

Then, determine the number of moles of each reactant and the limiting reactant:

0.10 M Na, Cr0, = —mol 0.10 M AgNO, = mol
' 424 = 40000 L ' SYY3 = 91500 L
x = 0.020 mol Na,CrO, x = 0.015 mol AgNO,

— The limiting reactant is AQNO; (or Ag*). I'll leave it to you to be able to solve this part!
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Consider the reaction between 200.0 mL of 0.10 M Na,CrO,
and 150.0 mL of 0.10 M AgNO..

What mass of precipitate would form?

Start by writing the equations for this reaction:
Na,CrO,4 (aq) + 2AgNO; (aq) — 2NaNO; (aq) + Ag,CrO, ()

2Na* (aq) + CrO4%- (aq) + 2Ag* (aq) + 2NO5~ (aq) — 2Na* (aq) + 2NO5~ (aq) + Ag,CrOy (S)
CrO,%- (aq) + 2Ag* (aq) — Ag2CrO; (s)

Then, determine the number of moles of each reactant and the limiting reactant:

0.10 M Na, Cr0, = —mol 0.10 M AgNO, = mol
' 424 = 40000 L ' SYY3 = 91500 L
x = 0.020 mol Na,CrO, x = 0.015 mol AgNO,

— The limiting reactant is AQNO; (or Ag*). I'll leave it to you to be able to solve this part!
Finally, find the mass of Ag,CrO, formed from the starting amount of the limiting reactant:
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Consider the reaction between 200.0 mL of 0.10 M Na,CrO,
and 150.0 mL of 0.10 M AgNO,.

What mass of precipitate would form?

Start by writing the equations for this reaction:
Na,CrO,4 (aq) + 2AgNO; (aq) — 2NaNO; (aq) + Ag,CrO, ()

2Na* (aq) + CrO4%- (aq) + 2Ag* (aq) + 2NO5~ (aq) — 2Na* (aq) + 2NO5~ (aq) + Ag,CrOy (S)
CrO,%- (aq) + 2Ag* (aq) — Ag2CrO; (s)

Then, determine the number of moles of each reactant and the limiting reactant:

0.10 M Na, Cr0, = ol 0.10 M AgNO. = 1ol
' 424 = 40000 L ' SYY3 = 91500 L
x = 0.020 mol Na,CrO, x = 0.015 mol AgNO;

— The limiting reactant is AQNO; (or Ag*). I'll leave it to you to be able to solve this part!
Finally, find the mass of Ag,CrO, formed from the starting amount of the limiting reactant:

1 mol Ag,CrO, o 331.8 g Ag,Cr0,
2 mol AgNO; 1 mol Ag,CrO,

0.015 mol AgNO5 X = 2.5 g Ag,Cr0,
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Consider the reaction between 200.0 mL of 0.10 M Na,CrO,
and 150.0 mL of 0.10 M AgNO..

What is the concentration of the chromate ions left in the solution after the reaction occurs?
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Consider the reaction between 200.0 mL of 0.10 M Na,CrO,
and 150.0 mL of 0.10 M AgNO..

What is the concentration of the chromate ions left in the solution after the reaction occurs?

Start by writing the equations for this reaction:
Na,CrO,4 (aq) + 2AgNO; (aq) — 2NaNO; (aq) + Ag,CrO, ()

2Na* (aq) + CrO4%- (aq) + 2Ag* (aq) + 2NO5~ (aq) — 2Na* (aq) + 2NO5~ (aq) + Ag,CrOy (S)
CrO,%- (aq) + 2Ag* (aq) — Ag2CrO; (s)

— The limiting reactant is AQNO; (or Ag™).
Now find the amount of CrO,2- needed to react with the Ag* ions to form the precipitate:
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Consider the reaction between 200.0 mL of 0.10 M Na,CrO,
and 150.0 mL of 0.10 M AgNO..

What is the concentration of the chromate ions left in the solution after the reaction occurs?

Start by writing the equations for this reaction:
Na,CrO,4 (aq) + 2AgNO; (aq) — 2NaNO; (aq) + Ag,CrO, ()

2Na* (aq) + CrO4%- (aq) + 2Ag* (aq) + 2NO5~ (aq) — 2Na* (aq) + 2NO5~ (aq) + Ag,CrOy (S)
CrO,%- (aq) + 2Ag* (aq) — Ag2CrO; (s)

— The limiting reactant is AQNO; (or Ag™).
Now find the amount of CrO,2- needed to react with the Ag* ions to form the precipitate:

X mol

— 1 mol Ag™
0.10MAgNOs =5 1500 L 0.015 mol AgNOs 5
x = 0.015 mol AgNO5 1 mol AgNO;

= 0.015 mol Ag*
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Consider the reaction between 200.0 mL of 0.10 M Na,CrO,
and 150.0 mL of 0.10 M AgNO,.

What is the concentration of the chromate ions left in the solution after the reaction occurs?

Start by writing the equations for this reaction:
Na,CrO,4 (aq) + 2AgNO; (aq) — 2NaNO; (aq) + Ag,CrO, ()

2Na* (aq) + CrO4%- (aq) + 2Ag* (aq) + 2NO5~ (aq) — 2Na* (aq) + 2NO5~ (aq) + Ag,CrOy (S)
CrO,%- (aq) + 2Ag* (aq) — Ag2CrO; (s)

— The limiting reactant is AQNO; (or Ag™).
Now find the amount of CrO,2- needed to react with the Ag* ions to form the precipitate:

0.10 M AgNO, = —! 1 mol Ag”
' 8% T 01500 L 0.015 mol AgNO; = 0.015 mol Ag*
x = 0.015 mol AgNO, 1 mol AgNO3
1 mol CrO3~

0.015 mol Ag™* x = 0.0075 mol CrO5~ reacted

2 mol Ag*
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Consider the reaction between 200.0 mL of 0.10 M Na,CrO,
and 150.0 mL of 0.10 M AgNO,.

What is the concentration of the chromate ions left in the solution after the reaction occurs?

Start by writing the equations for this reaction:
Na,CrO,4 (aq) + 2AgNO; (aq) — 2NaNO; (aq) + Ag,CrO, ()

2Na* (aq) + CrO4%- (aq) + 2Ag* (aq) + 2NO5~ (aq) — 2Na* (aq) + 2NO5~ (aq) + Ag,CrOy (S)
CrO,%- (aq) + 2Ag* (aq) — Ag2CrO; (s)

— The limiting reactant is AQNO; (or Ag™).
Now find the amount of CrO,2- needed to react with the Ag* ions to form the precipitate:

X mol +
0.10MAgNOs = G7s00L 0.015 mol AgNO, x — 228" _ 4 015 mol Ag*
x = 0.015 mol AgNO5 1 mol AgNO;
,_1molCrO3~ ,_
0.015 mol Ag™ X 2mol Agt 0.0075 mol CrOZ™ reacted

Finally, find the final concentration:
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Consider the reaction between 200.0 mL of 0.10 M Na,CrO,
and 150.0 mL of 0.10 M AgNO,.

What is the concentration of the chromate ions left in the solution after the reaction occurs?

Start by writing the equations for this reaction:
Na,CrO,4 (aq) + 2AgNO; (aq) — 2NaNO; (aq) + Ag,CrO, ()

2Na* (aq) + CrO4%- (aq) + 2Ag* (aq) + 2NO5~ (aq) — 2Na* (aq) + 2NO5~ (aq) + Ag,CrOy (S)
CrO,%- (aq) + 2Ag* (aq) — Ag2CrO; (s)

— The limiting reactant is AQNO; (or Ag™).
Now find the amount of CrO,2- needed to react with the Ag* ions to form the precipitate:

X mol +
0.10MAgNOs = G7s00L 0.015 mol AgNO, x — 228" _ 4 015 mol Ag*
x = 0.015 mol AgNO5 1 mol AgNO;
,_1molCrO3~ ,_
0.015 mol Ag™ X 2mol Agt 0.0075 mol CrOZ™ reacted

Finally, find the final concentration:
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Consider the reaction between 200.0 mL of 0.10 M Na,CrO,
and 150.0 mL of 0.10 M AgNO,.

What is the concentration of the chromate ions left in the solution after the reaction occurs?

Start by writing the equations for this reaction:
Na,CrO,4 (aq) + 2AgNO; (aq) — 2NaNO; (aq) + Ag,CrO, ()

2Na* (aq) + CrO4%- (aq) + 2Ag* (aq) + 2NO5~ (aq) — 2Na* (aq) + 2NO5~ (aq) + Ag,CrOy (S)
CrO,%- (aq) + 2Ag* (aq) — Ag2CrO; (s)

— The limiting reactant is AQNO; (or Ag™).
Now find the amount of CrO,2- needed to react with the Ag* ions to form the precipitate:
x mol

_ 1 mol Ag™
0.10MAgNOs =5 1500 L 0.015 mol AgNO, X 5

x = 0.015 mol AgNO5 1 mol AgNO;
1 mol CrO%~
2 mol Ag*

= 0.015 mol Ag*

0.015 mol Ag™* x = 0.0075 mol CrO5~ reacted

0.020 mol CrO%~ — 0.0075 mol CrO%™
0.2000 L 4+ 0.1500 L.

Finally, find the final concentration:  [cr02-] = = 0.036 M CrO5~



