
Envisioning Chemistry

1. Write half reactions for the following processes under electrical current.

2. After watching the film, find the “specialty” of the five reactions.

(1). Formation of copper from copper (II) ion

Example: Cu2+ + 2e– --> Cu

(2). Formation of tin from tin ion

(3). Formation of zinc from zinc ion

(4). Formation of lead from Pb ion

(5). Formation of silver from silver ion

Example:

Cu: The one with the red color

Sn: “Square” structure

(1). Cu:

 

(2). Sn:

(3). Zn:

(4). Pb:

(5). Ag:

Electrodeposition
- Worksheet -
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Envisioning Chemistry

1. Write balanced ionic equations for the following reactions.

2. After watching the film, describe the color and crystal shape of the metals displaced.

(1). Zn(s) + 2AgNO3(aq)--> Zn(NO3)2(aq) + 2Ag(s)

(2). Zn(s) + Pb(NO3)2(aq) --> Zn(NO3)2(aq) + Pb(s)

(3). Zn(s) + CuSO4(aq) --> ZnSO4(aq) + Cu(s)

(4). Zn(s) + SnCl2(aq) --> ZnCl2(aq) + Sn(s)

(1). Ag: 

(2). Pb:

(3). Cu:

(4). Sn:

Metal Displacement
- Worksheet -
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Envisioning Chemistry

Black (Lead) and White (Silver)
- Worksheet -

1. Find the similarities and differences of the two reactions.
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Zinc reacted with silver nitrate Zinc reacted with lead nitrate

Reaction type

Chemical equation

Ionic equation

Oxidizing agent

Reducing agent

Number of electron 
transferred

Metal color

(Find more by yourself)



Envisioning Chemistry

Thermochemistry
- Worksheet -

1. Watch the film, and decide whether the processes/reactions are endothermic or exothermic.

2. Write the ionic equation for

3. True or false

Processes/Reaction endothermic exothermic

Dissolving of sodium hydroxide 

Dilution of concentrated sulfuric acid

Reaction between concentrated sulfuric acid and paper 

Neutralization of hydrochloric acid and sodium hydroxide 

Reaction between sodium and water 

(1). All neutralization reactions between acids and bases are exothermic. 

(2). Reaction between rubidium with water is endothermic. 

(3). Adding water to concentrated sulfuric acid absorb heat. 

(4). Dissolving substances in water is always exothermic. 

(1). Neutralization of hydrochloric acid and sodium hydroxide

(2). Reaction between sodium and water
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Envisioning Chemistry

Everyday Fire
- Worksheet -

1. Watch carefully on the flame of lighter and candle, and describe the colors in the diagram below. 
Also mark the relative temperature (high, middle, low) for the three flame parts.

2. What are the differences of the fires generated by match, stove, and firework, compared to lighter, 
and candle? 

3. What are the three elements for a fire to ignite? 

4. The main component for lighter and portable stove is same, a flammable substance called “butane”. 
Why the colors of their flames are so different in the film?
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Envisioning Chemistry

Elemental Burning 2
- Worksheet -

1. Can you write all the chemical equations for the reactions shown in the film?

2. Analyze oxidation numbers of each elements in the following compounds.

(1). Combustion of lithium in the air

(2). Lithium reacted with water, and then ignite.

(3). Combustion of iron powder in the air

(4). Combustion of potassium in the air

(1). Li2O:

(2). LiOH:

(3). Fe3O4:

(4). KO2:

(5). K2O2:
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Envisioning Chemistry

Elemental Burning
- Worksheet -

1. Write and balance the chemical equations of the combustion reactions below.

3. Describe the color change of sodium burning, and try to find reasonable explanations for the 
processes. 

2. Analyze oxidation numbers of each elements in the following compounds.

(1). Combustion of charcoal in the air

(2). Combustion of sodium in the air

(3). Combustion of red phosphorus in the air

(4). Combustion of magnesium in the air

(5). Combustion of sulfur in the air

(1). CO2   CO:

(2). Na2O Na2O2:

(3). P2O5:

(4). MgO:

(5). SO2:
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Envisioning Chemistry

Precipitation 4
- Worksheet -

1. Write ionic equations for the following reactions.
(1). FeCl3(aq) + 3NaOH(aq) --> Fe(OH)3(s) + 3NaCl(aq)

(2). NiCl2(aq) + 2NaOH(aq) --> Ni(OH)2(s) + 2NaCl(aq)

(3). CuSO4(aq) + 2NaOH(aq) --> Cu(OH)2(s) + 2NaCl(aq)

(4). CoCl2(aq) + 2NaOH(aq) --> Co(OH)2(s) + 2NaCl(aq)

(5). MgCl2(aq) + 2NaOH(aq) --> Mg(OH)2(s) + 2NaCl(aq)

(6). CrCl3(aq) + 3NaOH(aq) --> Cr(OH)3(s) + 3NaCl(aq)

(7). BaCl2(aq) + Na2SO4(aq) --> BaSO4(s) + 2NaCl(aq)

(8). Pb(NO3)2(aq) + 2KI(aq) --> PbI2(s) + 2KNO3(aq)
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Envisioning Chemistry

Precipitation 3
- Worksheet -

1. Write ionic equations for the following reactions.
(1). Nickel chloride and sodium carbonate produce nickel carbonate precipitation.

(2). Iron(III) chloride and sodium hydroxide produce iron(III) hydroxide precipitation.

(3). Barium chloride and sodium sulfate produce barium sulfate precipitation.

(4). Chromium(III) chloride and sodium hydroxide produce chromium(III) hydroxide precipitation.

(5). Copper(II) sulfate and sodium hydroxide produce copper(II) hydroxide precipitation.

(6). Silver nitrate and potassium chromate produce silver chromate precipitation.

(7). Chromium(III) chloride and sodium carbonate produce chromium(III) carbonate precipitation.

(8). Silver nitrate and sodium chloride produce silver chloride precipitation.
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Envisioning Chemistry

2. Watch the film, and try to find the colors of different ions and precipitate.

3. Can you deduce any solubility rules according to the table above?  Please check "your rules" with the 
solubility chart on your text book.

Ion Color Precipitate Color

Nickel (II) Nickel carbonate

Iron(III) Iron(III) hydroxide

Barium Barium sulfate

Chromium (III)

Chromium hydroxide

Chromium carbonate

Copper (II) Copper hydroxide

Silver

Silver chromate

Silver chloride
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Envisioning Chemistry

Precipitation 2
- Worksheet -

1. Write ionic equations for the following reactions.

2. Watch the film, and try to find the colors of different ions and precipitate.

Ion Color Precipitate Color

Silver

Silver chloride

Silver chromate

Lead (II) Lead iodide

Barium Barium sulfate

Calcium Calcium carbonate

Chromium (III) Chromium hydroxide
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(1). Silver nitrate and sodium chloride produce silver chloride precipitation.

(2). Lead(II) nitrate and potassium iodide produce lead(II) iodide precipitation.

(3). Barium chloride and sodium sulfate produce barium sulfate precipitation.

(4). Silver nitrate and potassium chromate produce silver chromate precipitation.

(5). Calcium chloride and sodium carbonate produce calcium carbonate precipitation.

(6). Chromium(III) chloride and sodium hydroxide produce chromium(III) hydroxide precipitation.



Envisioning Chemistry

3. Can you deduce any solubility rules according to the table above?  Please check "your rules" with the 
solubility chart on your text book.

4. Determine whether the two substances will produce a precipitate.

(1). Pb(NO3)2 + NaBr

(2). Na2SO4 + KCl

(3). AgNO3 + NaI

(4). BaCl2 + K2CO3

(5). CuCl2 + KOH
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Envisioning Chemistry

Chemical Garden 2
- Worksheet -

1. Fill in the blanks to complete the chemical equations (and balance the equations).

2. Describe the colors of the following reactions you see in the film.

Reaction Chemical Equations

Osmotic growth of zinc sulfate solid in 
sodium silicate solution.

ZnSO4 + Na2SiO3 --> ________ + Na2SO4

Osmotic growth of copper nitrate solid in 
sodium silicate solution.

Cu(NO3)2 + Na2SiO3 --> CuSiO3 + _________

Osmotic growth of copper chloride solid in 
sodium silicate solution.

CuCl2 + _________ --> __________ + 2NaCl

Osmotic growth of ferric chloride solid in 
sodium silicate solution.

__________ + __________ --> Fe2(SiO3)3 + ____________

Osmotic growth of calcium chloride solid 
in sodium silicate solution.

CaCl2 + ___________ --> __________ + ____________

Osmotic growth of cobalt chloride solid in 
sodium silicate solution.

CoCl2 + __________ --> ___________ + ____________

Reaction Color

Zinc sulfate solid in sodium silicate solution.

Copper (II) nitrate solid in sodium silicate solution.

Copper (II) chloride solid in sodium silicate solution.

Iron (III) chloride solid in sodium silicate solution.

Calcium chloride solid in sodium silicate solution.

Cobalt (II) chloride solid in sodium silicate solution.
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Envisioning Chemistry

Bubbling 3
- Worksheet -

1. Write chemical equations for the following reactions, and then write the ionic equations.

2. Analyze the similarities and differences of the reactions above. (Hint: Ionic equations will help you!)

Text Descriptions Chemical Equations / Ionic Equations

The reaction between sodium 
bicarbonate and hydrochloric acid 
generated carbon dioxide gas.

C.E.

I.E.

The reaction between zinc and 
hydrochloric acid generated 
hydrogen gas.

C.E.

I.E.

The reaction between egg 
shell (calcium carbonate) and 
hydrochloric acid generated carbon 
dioxide gas.

C.E.

I.E.

The reaction between iron powder 
and hydrochloric acid generated 
hydrogen gas.

C.E.

I.E.

The reaction between magnesium 
and hydrochloric acid generated 
hydrogen gas.

C.E.

I.E.
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Envisioning Chemistry

Bubbling 2
- Worksheet -

1. Write the ionic equations for the following reactions.

2. Watch carefully about the location where the bubble generated, and compare the rate of bubbling, 
then try to give reasonable explanations for the differences. 

(1). 2H2O2(l) --> 2H2O(l) + O2(g)

(2). Fe(s) +2HCl(aq) --> FeCl2(aq) + H2(g)

(3). Na2CO3(aq) + 2HCl(aq) --> 2NaCl(aq) + H2O(l) + CO2(g)

(4). NaHCO3(aq) + HCl(aq) --> NaCl(aq) + H2O(l) + CO2(g)

(5). 3Cu(s) + 8HNO3(aq) --> 3Cu(NO3)2(aq) + 2NO(g) + 4H2O(l)

(6). Zn(s) +2HCl(aq) --> ZnCl2(aq) + H2(g)

(7). Mg(s) +2HCl(aq) --> MgCl2(aq) + H2(g)

(8). 2Al(s) + 2NaOH(aq) + 2H2O(l) --> 2NaAlO2(aq) + 3H2(g)
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Envisioning Chemistry

Disappearing Metals
- Worksheet -

1. Write ionic equations for the following reactions.

2. Compare the reaction conditions of magnesium, copper, and sodium, and try to find the activity
sequence of these three elements. Check your answer with the help of any useful resources.

3. Compare the reaction by lithium, sodium, and potassium with water, and try to find the activity
sequence of these three elements.

Reactions Ionic Equations

Aluminum dissolved in sodium hydroxide.

Magnesium dissolved in hydrochloric acid.

Copper dissolved in concentrated nitric acid.

Lithium dissolved in water.

Sodium dissolved in water.

Potassium dissolved in water.
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Envisioning Chemistry

Crystallization 2
- Worksheet -

1. Fill in the table according to the film.

2. Try to find the colors of the following ions.

3. Based on your knowledge, write as many as possible ions with color in aqueous solutions. For 
example, copper (II), blue. 

Chemical Formulas Name Crystal Color Crystal shape

NaCl sodium chloride

Na2SO4

NH4Cl

K2CrO4

K2Cr2O7

(1). Chloride:

(2). Sulfate:

(3). Ammonium:

(4). Chromate:

(5). Dichromate:

(6). Potassium:
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