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What Is The Ph Of A 0.045 M Strontium Hydroxide: Understanding pH, Hydroxide
Solutions, and Chemical Properties

When discussing solutions like strontium hydroxide, a key aspect to consider
is their pH level. Determining the pH of a 0.045 M strontium hydroxide
(Sr(OH)₂) solution involves understanding its chemical properties, how it
dissociates in water, and how to calculate the resulting pH. This article
provides an in-depth exploration of the pH of strontium hydroxide solutions,
detailing the chemistry behind hydroxide dissociation, calculations involved,
and practical applications for chemists and students alike.

---

Understanding the Basics: What Is pH?

Definition of pH
pH is a logarithmic scale used to specify the acidity or alkalinity of an
aqueous solution. It is defined as:

\[ pH = -\log[H^+] \]

where \([H^+]\) is the concentration of hydrogen ions in the solution. A pH
of 7 is considered neutral, below 7 is acidic, and above 7 is basic
(alkaline).

Relevance of pH in Chemistry
- pH influences chemical reactions, solubility, and biological processes.
- It helps chemists determine the strength of acids and bases.
- Accurate pH measurements are essential in various industrial and laboratory
applications.

---

Strontium Hydroxide: An Overview



What Is Strontium Hydroxide?
Strontium hydroxide (Sr(OH)₂) is a strong base, characterized by its high
affinity for hydrogen ions and its ability to dissociate in water to produce
hydroxide ions (\(OH^-\)). It is used in laboratories and industry for
applications such as:

- pH adjustment
- Synthesis of strontium compounds
- As a reagent in analytical chemistry

Chemical Properties of Sr(OH)₂
- Molecular weight: Approximately 121.63 g/mol
- Dissociation in water:

\[ Sr(OH)_2 (s) \rightarrow Sr^{2+} (aq) + 2OH^- (aq) \]

- Strength: Strong base, fully dissociates in aqueous solution.

---

Calculating the pH of a 0.045 M Strontium
Hydroxide Solution

Step 1: Recognize the Dissociation of Sr(OH)₂
Since Sr(OH)₂ is a strong base, it dissociates completely in water:

\[ Sr(OH)_2 \rightarrow Sr^{2+} + 2OH^- \]

Implication: The concentration of hydroxide ions (\([OH^-]\)) in solution is
twice the molarity of Sr(OH)₂.

Step 2: Determine the Hydroxide Ion Concentration
Given the molarity of Sr(OH)₂:

\[ [Sr(OH)_2] = 0.045\, M \]

Thus,

\[ [OH^-] = 2 \times 0.045\, M = 0.09\, M \]

Key Point: Each mole of Sr(OH)₂ yields two moles of \(OH^-\).



Step 3: Calculate the pOH
Using the hydroxide ion concentration:

\[ pOH = -\log [OH^-] \]

\[ pOH = -\log 0.09 \]

Calculating:

\[ pOH \approx -(-1.0458) = 1.0458 \]

Step 4: Find the pH
Since,

\[ pH + pOH = 14 \]

Therefore,

\[ pH = 14 - pOH = 14 - 1.0458 \approx 12.954 \]

Conclusion: The pH of a 0.045 M strontium hydroxide solution is approximately
12.95.

---

Implications of the pH Value

Understanding the Basicity
A pH of approximately 12.95 indicates that the solution is strongly alkaline.
Such solutions are capable of:

- Neutralizing acids effectively.
- Reacting with acids to produce salts and water.
- Potentially causing corrosion or skin irritation upon contact.

Practical Applications of Sr(OH)₂ Solutions
- Used in laboratories for titrations involving acids.
- Employed in manufacturing processes requiring high pH environments.
- Utilized in research settings to study hydroxide ion behavior.

---



Factors Affecting pH of Strontium Hydroxide
Solutions

Concentration
Higher concentrations of Sr(OH)₂ result in higher hydroxide ion
concentrations, raising the pH.

Temperature
An increase in temperature can slightly affect dissociation and ion activity,
possibly altering the pH marginally.

Impurities
Presence of impurities or other dissolved substances can influence the
measured pH, either by buffering effects or chemical interactions.

---

Measuring pH of Strontium Hydroxide Solutions

Tools for Accurate Measurement
- pH meters: Provide precise readings; calibration is essential.
- pH indicators: Suitable for approximate measurements but less accurate.

Best Practices for Measurement
- Calibrate pH meters with standard buffer solutions.
- Use clean glassware to prevent contamination.
- Measure at controlled temperatures for consistency.

---

Safety Precautions When Handling Strontium
Hydroxide



Hazards Associated with Sr(OH)₂
- Corrosive nature; can cause burns on contact.
- Reacts with acids to produce heat and salts.
- Potential inhalation hazard if dust is present.

Safety Measures
- Wear appropriate personal protective equipment (PPE), including gloves and
eye protection.
- Handle in a well-ventilated area.
- Store in tightly sealed containers away from acids and moisture.

---

Summary: Key Takeaways
- The pH of a 0.045 M strontium hydroxide solution is approximately 12.95,
indicating a strongly alkaline solution.
- Sr(OH)₂ is a strong base that dissociates completely in water, producing
hydroxide ions.
- Calculations involve understanding molarity, dissociation, and the
relationship between pH, pOH, and hydroxide ion concentration.
- Proper measurement techniques and safety precautions are essential for
handling hydroxide solutions.

---

FAQs About pH of Strontium Hydroxide Solutions

What is the main factor determining the pH of Sr(OH)₂ solutions? The1.
concentration of hydroxide ions produced during dissociation.

Can the pH of Sr(OH)₂ solutions vary? Yes, it depends on concentration,2.
temperature, and purity of the solution.

Is strontium hydroxide considered a strong or weak base? It is3.
considered a strong base because it dissociates fully in water.

How do I safely handle strontium hydroxide? Use PPE, handle in a well-4.
ventilated area, and store properly to prevent accidents.

---



Conclusion
Understanding the pH of strontium hydroxide solutions is vital for chemists,
educators, and industrial professionals working with alkaline substances. The
calculation for a 0.045 M solution shows a pH of approximately 12.95,
reflecting its strong basic nature. Accurate measurement, safety
considerations, and knowledge of chemical properties are essential to
effectively utilize Sr(OH)₂ in various applications. Whether in laboratory
titrations, synthesis, or industrial processes, knowing the pH helps ensure
precise and safe chemical handling.

Frequently Asked Questions

What is the pH of a 0.045 M strontium hydroxide
solution?
The pH of a 0.045 M strontium hydroxide solution is approximately 12.30.

How do you calculate the pH of a strontium hydroxide
solution?
To calculate the pH, determine the hydroxide ion concentration from the
molarity of Sr(OH)₂, then use pOH = -log[OH⁻], and finally pH = 14 - pOH.

What is the dissociation of strontium hydroxide in
water?
Strontium hydroxide dissociates as: Sr(OH)₂ → Sr²⁺ + 2OH⁻ in water.

Why is the pH of strontium hydroxide solution high?
Because strontium hydroxide is a strong base that dissociates completely,
producing a high concentration of hydroxide ions, resulting in a high pH.

Does the molarity of strontium hydroxide directly
determine the pH?
Yes, the molarity determines the hydroxide ion concentration, which directly
affects the pH value.

What are the safety considerations when handling
strontium hydroxide solutions?
Strontium hydroxide is caustic and can cause burns; always wear appropriate
protective gear and handle with care.



How does the pH of strontium hydroxide compare to
other hydroxides like sodium hydroxide?
Strontium hydroxide, being a strong base like NaOH, has a similarly high pH,
but the exact value depends on concentration.

Can the pH of a strontium hydroxide solution be less
than 7?
No, because strontium hydroxide is a strong base, its pH is always above 7.

What is the approximate pOH of a 0.045 M strontium
hydroxide solution?
The pOH is approximately 1.70, calculated from the hydroxide ion
concentration, and the pH is about 12.30.

Additional Resources
What Is The pH Of A 0.045 M Strontium Hydroxide — this question delves into
the fascinating world of acids, bases, and the chemistry that governs their
behaviors in aqueous solutions. Understanding the pH of a solution like 0.045
M strontium hydroxide (Sr(OH)₂) not only enhances your grasp of chemical
concepts but also provides practical insights into how strong bases influence
the environment around us. In this comprehensive guide, we will explore what
strontium hydroxide is, how its concentration relates to pH, and walk through
the step-by-step process to determine the pH of a 0.045 M solution.

---

Understanding Strontium Hydroxide (Sr(OH)₂)

What Is Strontium Hydroxide?

Strontium hydroxide is a chemical compound classified as an alkaline earth
metal hydroxide. Its chemical formula is Sr(OH)₂, indicating that each
molecule contains one strontium ion (Sr²⁺) and two hydroxide ions (OH⁻). It
is characterized as a strong base, meaning it dissociates completely in
water, releasing hydroxide ions that increase the solution's alkalinity.

Properties of Sr(OH)₂

- Solubility: Strontium hydroxide is moderately soluble in water, with an
solubility product (Ksp) of approximately 3.2 × 10⁻⁵ at 25°C.
- Appearance: It typically forms a crystalline, white solid.
- Uses: It finds applications in ceramics, pyrotechnics, and as a chemical
reagent.



---

The Concept of pH and Its Relevance

What Is pH?

pH is a measure of the acidity or alkalinity of a solution, quantified on a
scale from 0 to 14:

- pH < 7: Acidic solution
- pH = 7: Neutral solution
- pH > 7: Basic (alkaline) solution

The pH scale is logarithmic, meaning each whole number change represents a
tenfold change in hydrogen ion (H⁺) concentration.

Relationship Between pH and Hydroxide Ions

In solutions of strong bases like Sr(OH)₂, the pH is primarily determined by
the concentration of hydroxide ions (OH⁻):

- Higher OH⁻ concentration ⇒ Higher pH
- pH and [OH⁻] are related by:
pOH = -log[OH⁻]
and
pH + pOH = 14

Knowing the concentration of hydroxide ions allows us to calculate pH
directly.

---

Step-by-Step: Calculating the pH of 0.045 M Strontium Hydroxide

1. Recognize the Dissociation of Sr(OH)₂

Since Sr(OH)₂ is a strong base, it dissociates completely in water:

Sr(OH)₂ (s) → Sr²⁺ (aq) + 2 OH⁻ (aq)

This stoichiometry indicates that:

- For every 1 mole of Sr(OH)₂ dissolved, 2 moles of OH⁻ are produced.

2. Determine the [OH⁻] Concentration

Given the initial molarity of Sr(OH)₂:

- Concentration of Sr(OH)₂: 0.045 M

Because of complete dissociation:



- Concentration of OH⁻: 2 × 0.045 M = 0.09 M

This is the hydroxide ion concentration in the solution.

3. Calculate pOH

Using the relationship:

pOH = -log[OH⁻]

Plug in the value:

pOH = -log(0.09)

Calculating:

- log(0.09) ≈ -1.0458

Therefore:

pOH ≈ -(-1.0458) ≈ 1.0458

4. Find the pH

Using the relationship:

pH + pOH = 14

pH = 14 - pOH

pH ≈ 14 - 1.0458 ≈ 12.9542

Thus, the pH of a 0.045 M strontium hydroxide solution is approximately
12.95.

---

What Does This pH Mean?

A pH close to 13 indicates a strongly alkaline solution, which aligns with
expectations for a strong base like Sr(OH)₂ at this concentration. Such a
high pH signifies a significant presence of hydroxide ions, capable of
neutralizing acids and participating in various chemical reactions.

---

Factors Affecting the pH Calculation

While the above calculation assumes ideal behavior, real-world scenarios
might introduce variables:



- Temperature: Increasing temperature can increase solubility and
dissociation extent.
- Impurities: Presence of impurities can alter the ionic concentration.
- Activity Coefficients: At higher concentrations, interactions between ions
may slightly modify the effective concentration.

However, for dilute solutions like 0.045 M, the ideal approximation is
generally accurate.

---

Practical Applications and Implications

Understanding the pH of strontium hydroxide solutions is crucial in various
contexts:

- Industrial Processes: Managing pH in manufacturing to prevent corrosion or
optimize reactions.
- Laboratory Use: Preparing solutions with precise pH levels for experiments.
- Environmental Impact: Assessing how alkaline solutions might affect
ecological systems if released improperly.

---

Summary and Key Takeaways

- Strontium hydroxide (Sr(OH)₂) is a strong base that dissociates completely
in water, producing hydroxide ions.
- A 0.045 M solution of Sr(OH)₂ yields an [OH⁻] of 0.09 M due to its 1:2
dissociation ratio.
- The pH of this solution is approximately 12.95, indicating a strongly
alkaline environment.
- Calculations involve basic logarithmic relationships between ion
concentrations and pH/pOH.

---

Final Thoughts

Understanding how to determine the pH of a strontium hydroxide solution
showcases fundamental principles of acid-base chemistry, including
dissociation, logarithmic calculations, and the relationships between ion
concentrations and solution pH. Mastery of these concepts enables chemists
and students alike to predict and manipulate chemical environments
effectively, whether in laboratory experiments, industrial applications, or
environmental assessments.

By approaching the problem systematically—identifying dissociation behavior,
calculating ion concentrations, and applying logarithmic formulas—you can
confidently analyze similar solutions and deepen your grasp of aqueous
chemistry's elegant balance.
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