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Student Worksheet for the Demonstration
Dancing Flames

Aluminum is one of the more active metals in the activity series. It is O
so active that it can replace hydrogen in water. And yet, we never see @N/\% '@o O®
aluminum dissolve in water. The reason is that the surface of aluminum JA)AXA) @‘@ (AEAYE)EXA)
is coated with a thin layer of aluminum oxide which protects the metal Q 0&@0&@@0@@000@00600
from contacting air or water. This oxide is very unreactive and even A SAONEA EX

s o XX EX AR

protects aluminum from dissolving in some acids. However, in the

presence of certain ions, such as the chloride ion (CI7), aluminum will

suddenly react vigorously with water and the ions of less active metals.
Copper(II) chloride is green in color but when it is added to water,

the solution is blue. In this demonstration 3.5 g of copper(II) chloride dihydrate (CuCl,*2H,0) (a green solid) is

added to 50 mL of 1 M hydrochloric acid (HCI) to make a blue solution. Next, a 30 cm by 6 cm piece aluminum foil
is submerged in the mixture. To demonstrate the presence of one of the chemical products, a flame is brought to
the mouth of the flask. The demonstration is best enjoyed in a darkened room. ‘

Questions Er A WMQH GL‘AQS oN 17"‘

1. In this demonstration one chemical reaction that occurs involves aluminum (Al) and copper(II) chloride
(CuCly). Predict the products of this reaction and write a balanced chemical equation.

AL+ 3Cully =4 (Cl, +3Cu

2. What physical evidence do you have for the reaction between Al and CuCl,? Describe the observations that
show this reaction is taking place.

HISSoLVEDS AWAY
WATER CHAVGEN FROM BLUE TO clEAR
Cu GUIK APPemet  (wive PowbER)

3. One important observation involves a color change. What does this color change tell you about the limiting
reactant in the reaction between CuCl, and Al?

We now Cully wuis v LR Rlc
THE (JA7eR Lost THe Color Due 7o C%z*_

Aluminum is very reactive and when exposed to
air is quickly coated with a hard, nearly
impervious layer of aluminum oxide (Al,05).

4. Aluminum undergoes another chemical reaction in this demonstration. Predict the products of the reaction
between hydrochloric acid (HCl) and aluminum and write a balanced chemical equation.

QAL+ LHe — 3 v 240,

5. What observations of the demonstration show that the reaction between Al and HCl has taken place?

Fiee (7 H} (S FLAMMMARLE

VSCU B2 e SC ( or X Sfoﬁjg WaTekt GLASS Ticumt, Sound

nIneENSANON ¢ (OB

6. Most or all of the aluminum foil is gone. What happened to it? é#eElls‘;{; EVAP. HZO( Conpenc £d
G LAacs —OR MAYRE

b Discorves Avy  Pecame A.(C’3 FRomg(leﬂ-’?Qleo)
\L!



7. The demonstration includes a dramatic demonstration of the flammability of the gaseous product of one of
the reactions. Write a balanced chemical reaction to account for this flame.

Ma + 0, > M0 (

8. The amount of copper(II) chloride dihydrate (CuCl,*2H,0) used in this demonstration is 3.5 g. Since itis a
limiting reactant, how many grams of aluminum are consumed by reacting with all of the copper(II)

chlorid%% Cuct, dHpp Lo [ QA szs‘&.—d,zéﬁj/{(]

(0433 JCuCly lrol
Alsoyhow many grams of copper form? 3 C(&C (7\

$Ca , 7
=S E2 G

Cly (vl

9. The hydrochloric acid solution has a concentration of 1.0 M (1.0 moles per liter). A volume of 50 mL of the
solution is used in the demonstration. How many grams of hydrogen gas are formed when this amount of
acid reacts with aluminum?

LLOnlHC( 4 1‘(& 2.0t6q T -1
O 0500 . : _ = o
j\ AL GHel Teat 0509
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