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Understanding the solubility and solubility product constant (Ksp) of compounds like zinc
oxalate is fundamental in inorganic chemistry, especially in predicting the extent of
solubility and the behavior of salts in aqueous solutions. In this article, we will explore
how to calculate the Ksp of zinc oxalate given its solubility at a specific temperature, delve
into the concepts behind solubility product constants, and discuss the significance of these
values in various chemical contexts.

Introduction to Zinc Oxalate and Its Solubility

Zinc oxalate is an inorganic compound with the chemical formula ZnC₂O₄. It is formed
from zinc ions (Zn²⁺) and oxalate ions (C₂O₄²⁻). This salt is moderately soluble in water and
has applications in analytical chemistry, as a precipitating agent, and in certain industrial
processes.

The solubility of zinc oxalate at 18°C is given as 7.9 × 10⁻³ M. This value indicates the
molarity of zinc oxalate in a saturated solution at this temperature, which serves as a basis
for calculating its solubility product constant (Ksp).

Understanding Solubility and Ksp

What is Solubility?
Solubility refers to the maximum amount of a substance (solute) that can dissolve in a
solvent (usually water) at a specific temperature to form a saturated solution. It is typically
expressed in molarity (M), grams per liter, or other units.

What is the Solubility Product Constant (Ksp)?
The solubility product constant, Ksp, is an equilibrium constant that represents the
solubility of a sparingly soluble salt. It is derived from the dissociation of the salt in water.

For zinc oxalate, the dissociation in water can be represented as:

ZnC₂O₄ (s) ⇌ Zn²⁺ (aq) + C₂O₄²⁻ (aq)



At equilibrium, the concentrations of the ions are related to the solubility of the salt.

Calculating Ksp of Zinc Oxalate

Given Data:
- Solubility of zinc oxalate, s = 7.9 × 10⁻³ M
- Temperature = 18°C

Since zinc oxalate dissociates into one Zn²⁺ ion and one C₂O₄²⁻ ion per formula unit, the
molar concentrations of these ions in a saturated solution are both equal to the solubility,
s.

Step-by-step calculation:

Step 1: Write the Dissociation Equation
ZnC₂O₄ (s) ⇌ Zn²⁺ (aq) + C₂O₄²⁻ (aq)

Step 2: Express ion concentrations at equilibrium
- [Zn²⁺] = s = 7.9 × 10⁻³ M
- [C₂O₄²⁻] = s = 7.9 × 10⁻³ M

Step 3: Write the expression for Ksp
Ksp = [Zn²⁺][C₂O₄²⁻]

Since both ion concentrations are equal:
Ksp = (s) × (s) = s²

Step 4: Calculate Ksp
Ksp = (7.9 × 10⁻³)²

Ksp = (7.9)² × (10⁻³)²
Ksp = 62.41 × 10⁻⁶
Ksp = 6.241 × 10⁻⁵

Final result:
Ksp ≈ 6.24 × 10⁻⁵

Significance of the Ksp of Zinc Oxalate

Knowing the Ksp value of zinc oxalate provides valuable insights into its solubility
behavior in aqueous solutions. A low Ksp indicates a sparingly soluble salt, which
precipitates out of solution easily under certain conditions. Conversely, a higher Ksp
suggests greater solubility.

Applications include:



- Predicting precipitation conditions in analytical chemistry
- Designing processes for zinc recovery or removal
- Understanding biological processes involving zinc and oxalate ions

Factors Affecting the Solubility and Ksp

While temperature is a primary factor influencing solubility, other factors can also impact
the solubility and Ksp of zinc oxalate:

Temperature: An increase generally increases solubility, but this depends on the
enthalpy change of dissolution.

Common ion effect: The presence of zinc or oxalate ions in solution can suppress
solubility due to Le Chatelier’s principle.

pH of solution: Acidic or basic conditions can influence the dissociation and
solubility of salts.

Practical Implications and Applications

Understanding the solubility and Ksp of zinc oxalate has practical implications in various
scientific and industrial fields:

- Analytical Chemistry: Zinc oxalate can be used in gravimetric analysis to determine zinc
content.
- Environmental Science: Knowledge of solubility helps predict zinc mobility in soils and
waters, especially in the presence of oxalate-producing organisms.
- Industrial Processes: In zinc recovery or waste treatment, controlling conditions to
precipitate or dissolve zinc oxalate is essential.
- Medical and Biological Contexts: Elevated oxalate levels in biological systems can lead to
zinc complexation, affecting zinc bioavailability and toxicity.

Summary and Conclusion

In summary, given the solubility of zinc oxalate at 18°C as 7.9 × 10⁻³ M, its solubility
product constant (Ksp) can be calculated as approximately 6.24 × 10⁻⁵. This value is
crucial for predicting the compound’s behavior in aqueous solutions, designing chemical
processes, and understanding environmental and biological systems involving zinc and
oxalate ions.

By mastering the calculation of Ksp from solubility data, chemists and engineers can
better manipulate and predict the outcomes of reactions involving sparingly soluble salts



like zinc oxalate. Understanding these fundamental concepts enhances experimental
design, safety, and efficiency in laboratory and industrial settings.

---
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Frequently Asked Questions

What is the solubility of zinc oxalate in molarity at
18°C?
The solubility of zinc oxalate at 18°C is 7.9 × 10⁻³ M.

How do you calculate the solubility product constant
(Ksp) for zinc oxalate given its solubility?
For zinc oxalate, which dissociates as ZnC₂O₄(s) ⇌ Zn²⁺(aq) + C₂O₄²⁻(aq), the Ksp is
calculated as [Zn²⁺][C₂O₄²⁻]. Since both ions come from the same solubility, Ksp =
(solubility)².

What is the value of Ksp for zinc oxalate at 18°C based
on its solubility?
Ksp = (7.9 × 10⁻³)² = 6.24 × 10⁻⁵.

Why is understanding the solubility product (Ksp)
important in chemistry?
Ksp helps determine the extent of dissolution of a salt in solution, predicting whether a
precipitate forms under certain conditions.

How does temperature affect the solubility of zinc
oxalate?
Solubility can vary with temperature; in this case, the given solubility is at 18°C, and
changes in temperature could increase or decrease it depending on the salt's properties.

What assumptions are made when calculating Ksp from



solubility data?
Assumptions include that the solution is saturated, all dissolved ions come from the
solubility of zinc oxalate, and activity coefficients are approximated as 1.

Can you explain how to derive Ksp from solubility for
other salts?
Yes, for salts that dissociate into multiple ions, Ksp is the product of their molar
concentrations, each raised to the power of their coefficients in the balanced dissolution
equation.

What practical applications does understanding Ksp of
zinc oxalate have?
It is useful in controlling precipitation in industrial processes, bioavailability in medical
treatments, and understanding mineral deposits in geology.
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Understanding the solubility and solubility product constant (Ksp) of zinc oxalate is
fundamental in inorganic chemistry, especially in the context of solubility equilibria,
precipitation reactions, and complex formation. The given solubility of zinc oxalate at 18°C
is 7.9 × 10^-3 M, which provides a basis to determine its Ksp. This calculation not only
aids in predicting the solubility behavior in different environments but also has practical
applications in analytical chemistry, environmental science, and industrial processes. This
article aims to elucidate the concepts step-by-step, analyze the calculation process, and
explore the implications of the solubility product of zinc oxalate.

---

Understanding Solubility and Ksp

What Is Solubility?
Solubility refers to the maximum amount of a substance that can dissolve in a solvent at a
given temperature to form a saturated solution. It is typically expressed in molarity (M),
which indicates moles of solute per liter of solution. For zinc oxalate, the solubility of 7.9 ×
10^-3 M signifies that in 1 liter of water at 18°C, approximately 7.9 millimoles of zinc
oxalate dissolve to reach equilibrium.



What Is the Solubility Product Constant (Ksp)?
Ksp is an equilibrium constant that quantifies the extent of solubility of an ionic compound
in water. For a generic salt AB that dissociates as:

AB(s) ⇌ A^+ (aq) + B^- (aq)

the Ksp is expressed as:

Ksp = [A^+][B^-]

The value of Ksp indicates how much of the salt can dissolve in water; a higher Ksp means
greater solubility, whereas a lower Ksp indicates a less soluble compound. For zinc
oxalate, which dissociates into zinc ions and oxalate ions, the Ksp calculation involves the
molar concentrations of these ions at equilibrium.

---

Chemical Composition and Dissociation of Zinc
Oxalate

Structural Formula of Zinc Oxalate
Zinc oxalate is a double salt composed of zinc ions and oxalate ions, with the formula
ZnC₂O₄. It typically forms as a crystalline solid that is sparingly soluble in water.

Dissociation Reaction
The dissolution of zinc oxalate in water can be represented as:

ZnC₂O₄(s) ⇌ Zn^{2+}(aq) + C₂O₄^{2-}(aq)

In this process, one mole of zinc oxalate produces one mole of zinc ions and one mole of
oxalate ions in solution. The solubility (s) of zinc oxalate in mol/L is the concentration of
these ions at equilibrium.

---

Calculating Ksp of Zinc Oxalate

Step 1: Understanding the Given Data
- Solubility (s) = 7.9 × 10^-3 M



- Temperature = 18°C (which is relevant because solubility can vary with temperature)

Since the dissociation produces equal molar concentrations of zinc and oxalate ions, the
molar concentrations at equilibrium are both equal to the solubility s.

Step 2: Express the Ion Concentrations
- [Zn^{2+}] = s = 7.9 × 10^-3 M
- [C₂O₄^{2-}] = s = 7.9 × 10^-3 M

Step 3: Write the Expression for Ksp
The solubility product constant for zinc oxalate is:

Ksp = [Zn^{2+}][C₂O₄^{2-}]

Since both ions have the same concentration at equilibrium:

Ksp = (s) × (s) = s²

Step 4: Calculate Ksp
Plugging in the value of s:

Ksp = (7.9 × 10^-3)²
Ksp = (7.9)² × (10^-3)²
Ksp = 62.41 × 10^-6
Ksp ≈ 6.24 × 10^-5

This is the approximate solubility product constant for zinc oxalate at 18°C.

---

Implications and Applications of Ksp of Zinc
Oxalate

Understanding Solubility Behavior
The calculated Ksp of approximately 6.24 × 10^-5 indicates that zinc oxalate is sparingly
soluble. This low value suggests that even small concentrations of zinc and oxalate ions in
solution can lead to precipitation, which is relevant in processes like water treatment and
mineral precipitation.



Applications in Industry and Environmental Science
- Precipitation and Removal: Zinc oxalate can be precipitated from solutions containing
zinc and oxalate for removal or recovery purposes.
- Analytical Chemistry: The solubility and Ksp assist in designing titrations and qualitative
analyses involving zinc salts.
- Environmental Monitoring: Understanding the solubility helps assess the mobility of zinc
and oxalate in natural water systems, impacting pollution control.

Features and Pros/Cons of Zinc Oxalate Solubility
Features:
- Low solubility makes zinc oxalate useful in controlled precipitation processes.
- Its insolubility in water can be exploited in removing excess zinc or oxalate ions from
waste streams.

Pros:
- Effective in selective precipitation methods.
- Useful in organic synthesis and material science.

Cons:
- Its low solubility can complicate dissolution-based applications.
- Precipitation can lead to clogging or scaling in pipes or equipment.

---

Factors Affecting Solubility and Ksp

Temperature
- Solubility generally varies with temperature; for zinc oxalate, the provided solubility is
specific to 18°C.
- Slight temperature increases could increase or decrease solubility depending on the
thermodynamics of dissolution.

Common Ion Effect
- The presence of additional zinc or oxalate ions in solution can suppress further
dissolution, reducing effective solubility.

pH of the Solution
- Acidic or basic conditions can influence the dissociation and stability of zinc oxalate,
affecting the solubility.



---

Conclusion

The calculation of the solubility product constant (Ksp) for zinc oxalate based on its
solubility of 7.9 × 10^-3 M at 18°C reveals a value of approximately 6.24 × 10^-5. This
low Ksp indicates that zinc oxalate is sparingly soluble, which has practical implications in
fields ranging from industrial precipitation to environmental remediation. Understanding
the relationship between solubility and Ksp enables chemists and engineers to manipulate
conditions for desired outcomes, whether it involves precipitating zinc oxalate or
predicting its behavior in natural water systems. The study of such equilibrium constants
is essential for designing processes that optimize solubility, control mineral formation, and
maintain environmental safety. Overall, zinc oxalate’s solubility characteristics exemplify
fundamental principles of inorganic chemistry and demonstrate the importance of precise
calculations in practical applications.

The Solubility Of Zinc Oxalate Is 7 9 X 10 3 Exponential 3 M At
18 Degrees Celsius Calculate Its Ksp Find

The Solubility Of Zinc Oxalate Is 7 9 X 10 3 Exponential 3 M At 18 Degrees Celsius Calculate Its Ksp
Find

Related Articles
A Function With Parameters A And B Is Given. Describe The Critical Points And Possible Points
Of Inflection
Thesis Statement Of Political Dynasties, Stifles Development, Monopolizes Resources, Limits
People Choices
Two Large Parallel Conducting Plates Carrying Opposite Charges Of Equal Magnitude Are
Separated By 2.20cm.

Back to Home

https://sip.evo9x.com/ma41/the-solubility-of-zinc-oxalate-is-7-9-x-10-3-exponential-3-m-at-18-degrees-celsius-calculate-its-ksp-find.pdf
https://sip.evo9x.com/ma41/the-solubility-of-zinc-oxalate-is-7-9-x-10-3-exponential-3-m-at-18-degrees-celsius-calculate-its-ksp-find.pdf
https://sip.evo9x.com/ma41/a-function-with-parameters-a-and-b-is-given-describe-the-critical-points-and-possible-points-of-inflection.pdf
https://sip.evo9x.com/ma41/a-function-with-parameters-a-and-b-is-given-describe-the-critical-points-and-possible-points-of-inflection.pdf
https://sip.evo9x.com/ma41/thesis-statement-of-political-dynasties-stifles-development-monopolizes-resources-limits-people-choices.pdf
https://sip.evo9x.com/ma41/thesis-statement-of-political-dynasties-stifles-development-monopolizes-resources-limits-people-choices.pdf
https://sip.evo9x.com/ma41/two-large-parallel-conducting-plates-carrying-opposite-charges-of-equal-magnitude-are-separated-by-2-20cm.pdf
https://sip.evo9x.com/ma41/two-large-parallel-conducting-plates-carrying-opposite-charges-of-equal-magnitude-are-separated-by-2-20cm.pdf
https://sip.evo9x.com

