
Aluminium Sodium Hydroxide
Reaction

The Fizz and the Facts: Unveiling the Secrets
of the Aluminum-Sodium Hydroxide Reaction

Have you ever wondered what causes that dramatic fizzing when you drop aluminum foil into a
drain cleaner? The culprit is a fascinating chemical reaction between aluminum (Al) and sodium
hydroxide (NaOH), a common component of many drain cleaners and other household products.
This seemingly simple interaction unveils a complex interplay of chemistry, showcasing the
power of oxidation-reduction (redox) reactions and offering intriguing insights into the reactivity
of metals. This article will delve into the details of this reaction, exploring its mechanism,
byproducts, and its surprising relevance in various real-life applications.

Understanding the Reactants: Aluminum and
Sodium Hydroxide

Before diving into the reaction itself, let's understand the individual players.

Aluminum (Al): Aluminum is a lightweight, silvery-white metal known for its resistance to
corrosion. This resistance stems from a thin, protective layer of aluminum oxide (Al₂O₃) that
forms spontaneously on its surface when exposed to air. However, this protective layer can be
overcome under certain conditions, leading to reactivity.

Sodium Hydroxide (NaOH): Also known as lye or caustic soda, sodium hydroxide is a strong
alkali (base). It readily dissolves in water, forming a highly alkaline solution. Its strong basicity
makes it capable of reacting with various substances, including metals.
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The Reaction Mechanism: A Tale of Electron
Transfer

The reaction between aluminum and sodium hydroxide is a redox reaction, meaning it involves
the transfer of electrons between the reactants. Here's a simplified breakdown:

1. Formation of Aluminate Ions: The strong alkaline solution of sodium hydroxide dissolves the
protective aluminum oxide layer. Once exposed, the aluminum metal reacts with water (H₂O)
and sodium hydroxide (NaOH) to form sodium aluminate (NaAl(OH)₄) and hydrogen gas (H₂).

2. Oxidation and Reduction: Aluminum loses electrons (oxidation), becoming Al³⁺ ions, while
water molecules gain electrons (reduction), forming hydrogen gas. The sodium hydroxide plays
a crucial role in facilitating this electron transfer and stabilizing the resulting aluminate ions.

The balanced chemical equation for this reaction is:

2Al(s) + 2NaOH(aq) + 6H₂O(l) → 2NaAl(OH)₄(aq) + 3H₂(g)

Byproducts of the Reaction: More Than Just
Fizz

The reaction produces two main byproducts:

Sodium Aluminate (NaAl(OH)₄): This is a soluble compound that remains dissolved in the
solution. It's important to note that it's not simply aluminum hydroxide (Al(OH)₃), which is
insoluble. The presence of sodium ions influences the solubility.

Hydrogen Gas (H₂): This is the gas responsible for the visible fizzing during the reaction.
Hydrogen is highly flammable and should be treated with caution. Never perform this reaction
in a closed container, as the pressure buildup from the hydrogen gas can be dangerous.
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Real-World Applications: Beyond the Drain
Cleaner

The reaction between aluminum and sodium hydroxide has several practical applications:

Drain Cleaning: The strong reaction helps dissolve organic clogs in drains, aided by the heat
generated from the exothermic reaction.

Aluminum Etching and Anodizing: This reaction is used in industrial processes to etch or anodize
aluminum, creating desired surface properties. Anodizing involves forming a thick, protective
aluminum oxide layer on the aluminum surface, improving its durability and corrosion
resistance.

Chemical Synthesis: Sodium aluminate is an important intermediate in the production of various
aluminum compounds and is used in water treatment for flocculation.

Hydrogen Production: Although not a primary application, the production of hydrogen gas as a
byproduct is a subject of ongoing research for potential use in hydrogen fuel technologies.

Safety Precautions: Handling with Care

The reaction is exothermic, meaning it releases heat. The sodium hydroxide solution is
corrosive and can cause severe burns. Always wear appropriate safety equipment, such as
gloves and eye protection, when handling these chemicals. Never perform this experiment
without adult supervision. The hydrogen gas produced is flammable, therefore, conduct the
reaction in a well-ventilated area away from ignition sources.

Reflective Summary

The reaction between aluminum and sodium hydroxide is a captivating example of a redox
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reaction with practical implications. It's a visually striking demonstration of chemical reactivity,
highlighting the importance of understanding the properties of both reactants and the
conditions under which reactions occur. From unclogging drains to industrial applications, this
seemingly simple reaction plays a significant role in various aspects of our lives. However, it is
crucial to handle the involved chemicals with appropriate care and safety measures.

FAQs

1. Is the reaction always this vigorous? The vigor of the reaction depends on factors like the
concentration of sodium hydroxide, the surface area of the aluminum, and the temperature.

2. Can other metals react with sodium hydroxide? Yes, some other metals, especially
amphoteric metals like zinc and tin, also react with sodium hydroxide.

3. What happens if I use a different base instead of sodium hydroxide? The reaction might still
occur, but the rate and products could be different.

4. Can I recover the aluminum from the sodium aluminate solution? Yes, through specific
chemical processes, but it's a complex procedure.

5. Is the hydrogen gas produced pure? The hydrogen gas will likely contain impurities
depending on the purity of the reactants and the presence of other dissolved substances.
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of the reaction is $2Al + 2NaOH + 6{H_2}O \to 2NaAl{\left( {OH} \right)_4} + 3{H_2}$
Aluminium produces sodium tetrahydroxoaluminate and hydrogen as it reacts with sodium
hydroxide and water. Therefore, the reaction \[Al + NaOH\] is a displacement reaction.

The reaction between Sodium Hydroxide and Aluminium 22 Jul 2017 · This is a demonstration
video showing the reaction between aluminium metal and sodium hydroxide...more. Live on
FOX with YouTube TV. Plus, get game day features and free …

What happens when Aluminium reacts with sodium hydroxide? What happens when Aluminium
reacts with sodium hydroxide? Sodium aluminate is also formed by the action of sodium
hydroxide on elemental aluminium which is an amphoteric metal. The reaction is highly
exothermic once established and is accompanied by the rapid evolution of hydrogen gas. The
reaction is sometimes written as. Q.

Aluminium Sodium Hydroxide Reaction

The Fizz and the Facts: Unveiling the Secrets of
the Aluminum-Sodium Hydroxide Reaction

Have you ever wondered what causes that dramatic fizzing when you drop aluminum foil into a drain
cleaner? The culprit is a fascinating chemical reaction between aluminum (Al) and sodium hydroxide
(NaOH), a common component of many drain cleaners and other household products. This seemingly
simple interaction unveils a complex interplay of chemistry, showcasing the power of oxidation-
reduction (redox) reactions and offering intriguing insights into the reactivity of metals. This article
will delve into the details of this reaction, exploring its mechanism, byproducts, and its surprising
relevance in various real-life applications.

Understanding the Reactants: Aluminum and
Sodium Hydroxide

Before diving into the reaction itself, let's understand the individual players.

Aluminum (Al): Aluminum is a lightweight, silvery-white metal known for its resistance to corrosion.
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This resistance stems from a thin, protective layer of aluminum oxide (Al₂O₃) that forms
spontaneously on its surface when exposed to air. However, this protective layer can be overcome
under certain conditions, leading to reactivity.

Sodium Hydroxide (NaOH): Also known as lye or caustic soda, sodium hydroxide is a strong alkali
(base). It readily dissolves in water, forming a highly alkaline solution. Its strong basicity makes it
capable of reacting with various substances, including metals.

The Reaction Mechanism: A Tale of Electron
Transfer

The reaction between aluminum and sodium hydroxide is a redox reaction, meaning it involves the
transfer of electrons between the reactants. Here's a simplified breakdown:

1. Formation of Aluminate Ions: The strong alkaline solution of sodium hydroxide dissolves the
protective aluminum oxide layer. Once exposed, the aluminum metal reacts with water (H₂O) and
sodium hydroxide (NaOH) to form sodium aluminate (NaAl(OH)₄) and hydrogen gas (H₂).

2. Oxidation and Reduction: Aluminum loses electrons (oxidation), becoming Al³⁺ ions, while water
molecules gain electrons (reduction), forming hydrogen gas. The sodium hydroxide plays a crucial
role in facilitating this electron transfer and stabilizing the resulting aluminate ions.

The balanced chemical equation for this reaction is:

2Al(s) + 2NaOH(aq) + 6H₂O(l) → 2NaAl(OH)₄(aq) + 3H₂(g)

Byproducts of the Reaction: More Than Just Fizz

The reaction produces two main byproducts:

Sodium Aluminate (NaAl(OH)₄): This is a soluble compound that remains dissolved in the solution. It's
important to note that it's not simply aluminum hydroxide (Al(OH)₃), which is insoluble. The presence
of sodium ions influences the solubility.
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Hydrogen Gas (H₂): This is the gas responsible for the visible fizzing during the reaction. Hydrogen is
highly flammable and should be treated with caution. Never perform this reaction in a closed
container, as the pressure buildup from the hydrogen gas can be dangerous.

Real-World Applications: Beyond the Drain
Cleaner

The reaction between aluminum and sodium hydroxide has several practical applications:

Drain Cleaning: The strong reaction helps dissolve organic clogs in drains, aided by the heat
generated from the exothermic reaction.

Aluminum Etching and Anodizing: This reaction is used in industrial processes to etch or anodize
aluminum, creating desired surface properties. Anodizing involves forming a thick, protective
aluminum oxide layer on the aluminum surface, improving its durability and corrosion resistance.

Chemical Synthesis: Sodium aluminate is an important intermediate in the production of various
aluminum compounds and is used in water treatment for flocculation.

Hydrogen Production: Although not a primary application, the production of hydrogen gas as a
byproduct is a subject of ongoing research for potential use in hydrogen fuel technologies.

Safety Precautions: Handling with Care

The reaction is exothermic, meaning it releases heat. The sodium hydroxide solution is corrosive and
can cause severe burns. Always wear appropriate safety equipment, such as gloves and eye
protection, when handling these chemicals. Never perform this experiment without adult supervision.
The hydrogen gas produced is flammable, therefore, conduct the reaction in a well-ventilated area
away from ignition sources.
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Reflective Summary

The reaction between aluminum and sodium hydroxide is a captivating example of a redox reaction
with practical implications. It's a visually striking demonstration of chemical reactivity, highlighting
the importance of understanding the properties of both reactants and the conditions under which
reactions occur. From unclogging drains to industrial applications, this seemingly simple reaction
plays a significant role in various aspects of our lives. However, it is crucial to handle the involved
chemicals with appropriate care and safety measures.

FAQs

1. Is the reaction always this vigorous? The vigor of the reaction depends on factors like the
concentration of sodium hydroxide, the surface area of the aluminum, and the temperature.

2. Can other metals react with sodium hydroxide? Yes, some other metals, especially amphoteric
metals like zinc and tin, also react with sodium hydroxide.

3. What happens if I use a different base instead of sodium hydroxide? The reaction might still occur,
but the rate and products could be different.

4. Can I recover the aluminum from the sodium aluminate solution? Yes, through specific chemical
processes, but it's a complex procedure.

5. Is the hydrogen gas produced pure? The hydrogen gas will likely contain impurities depending on
the purity of the reactants and the presence of other dissolved substances.
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Reaction of Al With NaOH (aq) - Lab
Experiments - EMBIBE In this experiment, we
conclude that aluminium being one of the most
reactive metals, readily reacts with aqueous
sodium hydroxide to form sodium aluminate
(grey-coloured) and hydrogen gas. 2Al (s) +
2NaOH (aq) + 2H 2 O (l) → 2NaAlO 2 (aq) + 3H 2
(g)

What Type of Reaction is Al + NaOH -
Unacademy Answer:-Aluminium produces
sodium tetrahydroxoaluminate and hydrogen
when it reacts with sodium hydroxide and water.
2Al + 2NaOH + 6H 2 O → 2Na [Al (OH) 4] + 3H 2.
A displacement reaction occurs when aluminium
reacts with sodium hydroxide (where one
element is more reactive than the other and
displaces it in a reaction).

Analysing substances - AQA Metal
hydroxide precipitate tests A few drops of
dilute sodium hydroxide solution react to form a
white precipitate with aluminium ions, calcium
ions and magnesium ions. However, if excess
sodium hydroxide solution is...

What is the balance equation for chemical
reaction of aluminium … 14 Jun 2024 · When
aluminum oxide reacts with sodium hydroxide,
the products formed are sodium aluminate and
water. The balanced chemical equation for the
reaction is Al2O3 + 2NaOH -> 2NaAlO2 +...

Aluminium and Sodium Hydroxide Reaction
| Al + NaOH 27 May 2020 · Aluminium reacts
with aqueous sodium hydroxide (NaOH) and
produce sodium aluminate (NaAlO2) and
hydrogen gas as products. NaAlO2 is soluble in
water. Aluminium reacts with bases because Al is
an amphoteric element.

The Chemical Reaction Between Aluminum and
Sodium Hydroxide 16 Jan 2025 · The reaction
between aluminum and sodium hydroxide is a
redox reaction that produces sodium aluminate
and hydrogen gas. Understanding these
properties helps explain the mechanism and
outcomes of the reaction, highlighting the
importance of handling both substances safely.

Reactions of NaOH with Aluminium Metal
and HCl Take a small piece of aluminium metal
using a spatula then place it in a clean and dry
test tube. Add about 5 mL sodium hydroxide
solution which is measured in the measuring
cylinder. Perform the smell test on the gas
liberated by fanning the gas gently towards your
nose. (Caution: Never smell chemical substance
directly close to your nose)

Al(OH)3 + NaOH = NaAlO2 + H2O - Chemical
Equation Balancer Al(OH)3 + NaOH = NaAlO2 +
H2O is a Double Displacement (Metathesis)
reaction where one mole of Aluminum Hydroxide
[Al(OH) 3] and one mole of Sodium Hydroxide
[NaOH] react to form one mole of Sodium
Aluminate [NaAlO 2] and two moles of Water [H 2
O]

Reactions of NaOH with Aluminium Metal and HCl
Sodium hydroxide is a base. It reacts with
aluminium metal to produce hydrogen gas. It also
neutralises the hydrochloric acid to produce
sodium chloride salt and water.

What reaction does happen when molten sodium
hydroxide … 13 Nov 2021 · The reaction between
aqueous sodium hydroxide and aluminium
follows this equation: $$\ce{2NaOH + 2H2O +
2Al = 2NaAlO2 + 3H2}$$ But it's obviously not
possible to balance this equation without the ...

https://globaldatabase.ecpat.org/pdf/form-signup/Resources/F0N8/fetch.php/wall_street_movie_blue_star.pdf


Aluminium Sodium Hydroxide Reaction

12

Aluminium Sodium Hydroxide Reaction Published at globaldatabase.ecpat.org [12]

Reaction between alumina and aqueous
sodium hydroxide, … 7 Oct 2016 · With hot
concentrated sodium hydroxide solution,
aluminium oxide reacts to give a solution of
sodium tetrahydroxoaluminate. $$\ce{Al2O3(s) +
2NaOH(aq) + 3H2O(l) -> 2NaAl(OH)4}$$ Note:
You may find all sorts of other formulae given for
…

Chemical Reactions of Aluminium: A Guide
16 Jan 2014 · Aluminum in an aqueous solution of
alkali (sodium hydroxide) reacts to form sodium
aluminate. The reaction of aluminum with sodium
hydroxide is: 2Al + 2NaOH + 6H 2 O -> 2Na [Al
(OH) 4 ] + 3H 2

Kinetics and mechanism of the reaction of
aluminium in aqueous … The kinetics of the
reaction of spectrally pure aluminium in aqueous
solution of sodium hydroxide is governed in the
investigated reaction regime by the experimental
kinetic equation v = kc OH -Col.

When sodium hydroxide reacts with
aluminium metal: - Toppr Sodium aluminate
and hydrogen gas are formed when sodium
hydroxide reacts with aluminium metal. 2 N a O
H + 2 A l + 2 H 2 O → 2 N a A l O 2 + 2 H 2.
Option B is correct.

When Aluminium Reacts With Sodium Hydroxide?
| Metallurgy Sodium aluminate is produced by the
reaction of sodium hydroxide with the
amphipathic metal aluminium. Once developed,
the reaction is extremely exothermic and
followed by the fast development of hydrogen
gas.

Al + NaOH + H2O = NaAlO2 + H2 - Chemical
Equation Balancer Aluminium + Sodium

Hydroxide + Water = Sodium Aluminate +
Dihydrogen. Two moles of Aluminium [Al], two
moles of Sodium Hydroxide [NaOH] and two
moles of Water [H 2 O] react to form two moles
of Sodium Aluminate [NaAlO 2] and three moles
of Dihydrogen [H 2]

Reactions of Aqueous Aluminium Ions – Mr
Cole Chemistry For the following reactants,
write the ionic equation for the for the reaction
and state what you would observe during the
reaction. Aluminium nitrate and limited sodium
hydroxide. [Al(H 2 O) 6 ] 3+ + 3OH – –> Al(H 2 O)
3 (OH) 3 + 3H 2 O

What type of reaction is \[Al + NaOH\] ?
What are the products? The balanced
equation of the reaction is $2Al + 2NaOH +
6{H_2}O \to 2NaAl{\left( {OH} \right)_4} +
3{H_2}$ Aluminium produces sodium
tetrahydroxoaluminate and hydrogen as it reacts
with sodium hydroxide and water. Therefore, the
reaction \[Al + NaOH\] is a displacement reaction.

The reaction between Sodium Hydroxide and
Aluminium 22 Jul 2017 · This is a demonstration
video showing the reaction between aluminium
metal and sodium hydroxide...more. Live on FOX
with YouTube TV. Plus, get game day features
and free …

What happens when Aluminium reacts with
sodium hydroxide? What happens when
Aluminium reacts with sodium hydroxide?
Sodium aluminate is also formed by the action of
sodium hydroxide on elemental aluminium which
is an amphoteric metal. The reaction is highly
exothermic once established and is accompanied
by the rapid evolution of hydrogen gas. The
reaction is sometimes written as. Q.


