
1M CuSO4

 CuSO4(aq) 

1000mL

160 g CuSO4
1M CuSO4

100mL

16g CuSO4

How much copper is in here that 
can react and exchange places 
with iron?

64g 32g
16*4

160 g



0.5M CuSO4

 CuSO4(aq) 

1000mL

80 g CuSO4
0.5M CuSO4

100mL

8g CuSO4

How much copper is in here that 
can react and exchange places 
with iron?

64g 32g
16*4

80 g

160g*0.5 = 80g



1.0M CuSO4

● 160g CuSO4 in 1000 mL of water
● 200ml of 1M has 32g CuSO4
● 100ml of 1M has 16g CuSO4

0.5M CuSO4

● 80g CuSO4 in 1000 mL of water
● 200ml of 0.5M has 16g CuSO4
● 100ml of 0.5M has 8g CuSO4



 4 g Fe  6 g Fe

Iron was the 
limiting reactant 
because the 
solution is blue 
(still copper in 
solution)

 2 g Fe

CuSO4 was the limiting reactant 
because the solution is NOT 
blue but Yellow- Proof that all the 
copper was taken out of the 
solution and now is a solid. 



What is the 
difference 
between 

Fe +2 and Fe +3



What is the limiting reactant? 

3 grams of Iron are mixed in a 200 mL solution of 0.5M copper sulfate.  In 200 ml 
of CuSO4 solution there is 16g CuSO4. 

3g Fe   1 mol Fe     1 mol Cu    64g Cu     =    3.4 g Cu

             56g Fe        1 mol Fe    1 mol Cu

16g CuSO4      1 mol CuSO4         1 mol Cu            64 Cu  =  6.4 g Cu

                           160 CuSO4          1 mol CuSO4     1 mol Cu



What is the limiting reactant? 

3 grams of Iron are mixed in a 200 mL solution of 0.5M copper sulfate.  In 200 ml 
of CuSO4 solution there is 16g CuSO4. 

3g Fe   1 mol Fe     1 mol Cu    64g Cu     =    3.4 g Cu

             56g Fe        1 mol Fe    1 mol Cu

16g CuSO4      1 mol CuSO4         1 mol Cu            64 Cu  =  6.4 g Cu

                           160 CuSO4          1 mol CuSO4     1 mol Cu

This is the smallest so 
3 grams of Fe limited 

the production of copper 
in this reaction



What is the % Error of the 
amount of copper recovered? 

Exact amount of copper that was supposed to be recovered = 3.4 g Cu 

Amount of copper recovered in the experiment = 3.6g Cu

% Error =  Experimental- Actual   * 100  so,    3.6 - 3.4  * 100  =   5.9% Error
                            Actual                                       3.4





If 100mL of 1 M CuSO4 reacts with 2.5 
grams of Iron.  How much copper can be 

produced? 

Use Equation #1 AND #2
#1 Fe(s) + CuSO4(aq) → Cu(s) + FeSO3 (aq)

#2 2Fe (s) + 3CuSO4(aq) → Fe2(SO4)3(s) + 3Cu (s)



If 100mL of 1 M CuSO4 reacts with 2.5 grams of Iron.  How 
much copper can be produced?

1000mL

160 g CuSO4

1M CuSO4

100mL

16g CuSO4

How much copper is 
in here that can react 
and exchange places 
with iron?



If 100mL of 1 M CuSO4 reacts with 2.5 grams of Iron.  How much 
copper can be produced?

Equation #1
 Fe(s) + CuSO4(aq) → Cu(s) + FeSO3 (aq)

1000mL

160 g CuSO4

1M CuSO4

100mL

16g CuSO4

How much copper is 
in here that can react 
and exchange places 
with iron?

64g 32g
16*4



If 100mL of 1 M CuSO4 reacts with 2.5 grams of Iron.  How 
much copper can be produced?

Equation #1
 Fe(s) + CuSO4(aq) → Cu(s) + FeSO3 (aq)

1000mL

160 g CuSO4

1M CuSO4

100mL

16g CuSO4

How much copper is 
in here that can react 
and exchange places 
with iron?

64g 32g
16*4

160 g



If 100mL of 1 M CuSO4 reacts with 2.5 grams of Iron.  How 
much copper can be produced?

Equation #1
 Fe(s) + CuSO4(aq) → Cu(s) + FeSO3 (aq)

1000mL

160 g CuSO4

1M CuSO4

100mL

16g CuSO4

64g 32g
16*4

S= 20%Copper= 40% Oxygen =40%

64g                            32g                64g

160 g

How much copper is 
in here that can react 
and exchange places 
with iron?64g

160 g
0.4

0.4*16= 6.4g 
Cu



If 100mL of 1 M CuSO4 reacts with 2.5 grams of Iron.  How 
much copper can be produced?

1000mL

160 g CuSO4

1M CuSO4

100mL

16g CuSO4

S= 20%Copper= 40% Oxygen =40%

64g                            32g                64g

160 g

40% of 16 g CuSO4
So,  6.4 g of Cu

How much copper 
is in here that can 
react and 
exchange places 
with iron?



If 100mL of 1 M CuSO4 reacts with 2.5 grams of Iron.  How 
much copper can be produced?

Equation #1
 Fe(s) + CuSO4(aq) → Cu(s) + FeSO3 (aq)

2.5 g Fe

56 g Fe

1 mol Fe

1 mol Fe

1 mol Cu

1 mol Cu

64 g Cu 2.86 grams of Cu can 
be made from 2.5 
grams of Iron 

6.4 g Cu



If 100mL of 1 M CuSO4 reacts with 2.5 grams of Iron.  How much 
copper can be produced?

Equation #2

2Fe (s) + 3CuSO4(aq) → Fe2(SO4)3(s) + 3Cu (s)

2.5 g Fe

56 g Fe

1 mol Fe

2 mol Fe

3 mol Cu

1 mol Cu

64 g Cu 4.29 g of Cu could be 
produced with this 
equation. 

6.4 g Cu



You calculate: 
Find your copper from your given iron amounts for BOTH equations: 

Equation #2: 2Fe:3Cu ratio - 2Fe (s) + 3CuSO4(aq) → Fe2(SO4)3(s) + 3Cu (s)
  

Equation #1: 1Fe:1Cu ratio - Fe (s) + CuSO4(aq) → Fe2(SO4)3(s) + Cu (s)
  

Graded:  10 points



Observations: 

Record Observation for Fe 1g-11 g.  Record color patterns, amounts, magnetisms 
etc. 

observationsReaction of Fe with CuSO4….



Observations: Details matter!
Initial 
Iron 
(g)

Aqueous Solution (color, 
concentrations, particles)

Solids (color, texture, 
amounts)

Other: Magnetisms, jar, paper, 
etc.

1

2

3

4

5

6

7

8

Graded:  15 points



Initial 
Iron 
(g)

Aqueous Solution (color, 
concentrations, particles)

Solids (color, texture, 
amounts)

Other: Magnetisms, jar, paper, 
etc.

1

2

3

4

5

6

7

8

9

10

11



Initial 
Iron 
(g)

Aqueous Solution (color, 
concentrations, particles)

Solids (color, texture, 
amounts)

Other: Magnetisms, jar, paper, 
etc.

1

2

3

4

5

6

7

8

9

10

11









Fill in your 
calculation 
for Equation 
1 and 2 here. 

Equation 1 
Balanced

Equation 2 
Balanced

1 Mole of Fe 1 Mole of Cu 2 Moles of Fe
3 Moles of 
Cu

Fe (g)
Cu (g) with 
excess CuSO4 Fe (g)

Cu (g) with 
excess CuSO4

No one 0 No one 0

Tekowa 1 Tekowa 1

Evan 2 Evan 2
Kadin/Trento
n 3

Kadin/Trento
n 3

Sarah/Julie 4 Sarah/Julie 4

Allyn 5 Allyn 5

Megan/Toby 6 Megan/Toby 6

Collin 7 Collin 7
Serina/Kamar
i 8

Serina/Kamar
i 8

Kiki 9 Kiki 9
Cooper/Deni
m 10

Cooper/Deni
m 10

Sofie/Kaylen
e 11

Sofie/Kaylen
e 11



If Iron is +2 If Iron is +3

The Highlighted Areas show the predicted color of the aqueous solution for each reaction. 







You calculate: 

Find your Iron amount on the counter and weigh the filter 
paper(s).  Subtract the mass of the filter paper(s) and record the 
amount you have of copper or copper/iron solid mixture. 

Fe (g)
Cu (g) with 
excess CuSO4 Cu Expected (g)

Fe expected 
leftover

Total Expected 
Mass (g)

Actual Mass on 
Filter (g)

Fe (g) expected 
in FeSO4

No one 0

Tekowa 1

Evan 2

Kadin/Trenton 3

Sarah/Julie 4

Allyn 5

Megan/Toby 6

Collin 7

Serina/Kamari 8

Kiki 9

Cooper/Denim 10

Sofie/Kaylene 11



Fe (g)
Cu (g) with 

excess CuSO4 Cu Expected (g)
Fe expected 

leftover
Total Expected Mass 

(g)
Actual Mass on 

Filter (g)
Fe (g) expected in 

FeSO4

0

1

2

3

4

5

6

7

8

9

10

11

Graded:  15 points
Data from our class: 
https://docs.google.com/spreadsheets/d/1GVQNHcEzWoU91I4FM7uFWdqBWJv
x1tUuLM5XEU7pJ6k/edit?usp=sharing 

https://docs.google.com/spreadsheets/d/1GVQNHcEzWoU91I4FM7uFWdqBWJvx1tUuLM5XEU7pJ6k/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1GVQNHcEzWoU91I4FM7uFWdqBWJvx1tUuLM5XEU7pJ6k/edit?usp=sharing


Fe (g)
Cu (g) with 

excess CuSO4 Cu Expected (g)
Fe expected 

leftover
Total Expected Mass 

(g)
Actual Mass on 

Filter (g)
Fe (g) expected in 

FeSO4

0

1

2

3

4

5

6

7

8

9

10

11



 2 g Fe  4 g Fe  6 g Fe

Cu+2

Cu+2
Cu+2

Fe+x Fe+x
Fe+x



 7 g Fe  9 g Fe 11 g Fe

Fe+x Fe+x
Fe+xFe+xFe+x

Fe+x









Fe + CuSO4→ Cu + FeSO4
Iron is oxidized and Copper is reduced



a. Fe(s) + CuSO4(aq) → Cu(s) + FeSO3 (aq)

Fe(s) + Cu +2(aq) →  Cu(s) + Fe+2(aq)

b. 2Fe (s) + 3CuSO4(aq) → Fe2(SO4)3(s) + 3Cu (s)

2Fe(s) + Cu+2(aq) →  2Fe+3(aq) + 3Cu(s)



Electron Transfer and Redox Reactions



“Oxidation-Reduction Reactions”

LEO SAYS GER
Lose electrons its oxidation

Gain electrons its reduction







Oxidation







Gains electrons to 
make it neutral

Loses electrons to make 
it an ionic chemical



Cu 2+ (ION) Cu  (neutral)

Loses 2 
electrons







Copper become pure 
copper (no longer a 
+2 ion) and therefore 
gained 2 electrons.
















