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Understanding the behavior of hydrogen gas (Hz) in various environments is essential in fields
ranging from chemical engineering to environmental science. One of the fundamental parameters
used to describe this behavior is Henry's Law constant, which quantifies how gases dissolve in
liquids under different conditions. Specifically, the Henry's Law constant for H2 at 25°C is given as
8.1104 Matm, a value that provides critical insight into the amount of hydrogen that can be
maintained in solution at a given pressure. This article explores what this constant means, how to
interpret it, and how to calculate the pressure of hydrogen needed to sustain a specific
concentration in a liquid environment.

Understanding Henry's Law and Its Significance

What Is Henry’s Law?

Henry’s Law states that at a constant temperature, the amount of a gas that dissolves in a liquid is
directly proportional to the partial pressure of that gas above the liquid. Mathematically, this is
expressed as:

« C=kyP

where:

- C is the concentration of the gas in the liquid (e.g., molar concentration),
- kH is the Henry's Law constant,

- P is the partial pressure of the gas above the liquid.

This relationship implies that increasing the pressure of the gas above the liquid increases its
solubility, and vice versa.

The Role of Henry’s Law Constant (k)

The Henry's Law constant is a proportionality factor that relates the solubility of a gas to its partial
pressure. Its units can vary depending on the system but are often expressed in Matm when
considering gas pressures and molar concentrations. For hydrogen at 25°C, the value is 8.1104
Matm, indicating that at 1 atmosphere pressure, a certain molar concentration of hydrogen will
dissolve in the liquid.



This constant is crucial because:

- It provides a measure of how readily a gas dissolves in a liquid.

- It allows engineers and scientists to predict how much gas can be maintained in solution at
different pressures.

- It helps in designing systems such as hydrogen storage, water treatment, and chemical reactors.

Interpreting the Henry’s Law Constant for H: at 25°C

What Does the Value 8.1104 Matm Mean?

The value of 8.1104 Matm indicates that the Henry’s Law constant for hydrogen at 25°C is
approximately 8.11 atmospheres. In practical terms:

- At a partial pressure of 1 Matm (about 1 atm), the molar concentration of dissolved hydrogen is
approximately 1/8.11 mol/L.

- If you want to increase the amount of dissolved hydrogen, you need to increase the partial pressure
above the liquid proportionally.

Implications for Hydrogen Storage and Dissolution

Knowing the Henry's Law constant helps determine:

- The pressure needed to dissolve a specific amount of hydrogen.

- The maximum solubility of hydrogen in a liquid at a given pressure.

- The design of pressurized systems that utilize hydrogen, such as fuel cells or storage tanks.

For example, if a process requires maintaining a certain hydrogen concentration in water or another
liquid, the pressure must be adjusted accordingly, based on the Henry's Law constant.

Calculating the Required Pressure of Hydrogen to
Maintain a Specific Concentration

Step-by-Step Calculation Method

To find the pressure of hydrogen needed to sustain a desired concentration in a liquid, follow these
steps:

1. Identify the desired concentration of hydrogen in molar terms, C.

2. Use Henry’s Law to relate the concentration to the pressure:

o P=C/ky



3. Insert the known values and compute the pressure.

Example Calculation

Suppose you want to maintain a hydrogen concentration of 0.01 mol/L in water at 25°C.

e Given:
e Henry's Law constant, k; = 8.1104 Matm

e Desired concentration, C = 0.01 mol/L

Applying Henry’s Law:

P=C/ k,=0.01 mol/L / 8.1104 Matm = 0.001233 atm

Since 1 atm = 101.325 kPa:

Pressure P = 0.001233 atm x 101.325 kPa/atm = 0.125 kPa

Thus, approximately 0.125 kPa of hydrogen pressure is needed to maintain a 0.01 mol/L
concentration in water at 25°C.

Note: This example illustrates that very low pressures are sufficient to keep a small amount of
hydrogen dissolved in water at this temperature.

Practical Considerations and Applications

Hydrogen Storage and Safety

Understanding the pressure requirements based on Henry’s Law is vital for designing safe and
efficient hydrogen storage systems. Since hydrogen is highly flammable, controlling the pressure to
avoid leaks or accidental releases is critical. The calculation above informs engineers about the
minimal pressures needed to maintain desired concentrations safely.



Industrial Processes

In industries such as chemical manufacturing, hydrogen is often used as a reducing agent or
reactant. Maintaining specific dissolved concentrations ensures process efficiency. Using Henry’s
Law constants allows for precise control of process parameters.

Environmental Monitoring

In aquatic environments, hydrogen can be produced via microbial activity or pollution. Knowing how
pressure influences hydrogen solubility helps assess environmental risks and design remediation
strategies.

Limitations and Considerations

Temperature Dependence

Henry’s Law constant is temperature-dependent. The value of 8.1104 Matm applies specifically at
25°C. At other temperatures, the constant will differ, requiring adjustments or different
measurements.

Non-Ideal Conditions

Real systems may deviate from ideal behavior due to:
- Presence of other dissolved gases.

- Variations in solution composition.

- Pressure and temperature fluctuations.

Henry’'s Law Applicability

Henry’s Law assumes equilibrium conditions and ideal behavior. For rapid processes or non-ideal
solutions, more complex models may be necessary.

Conclusion

The Henry's Law constant for hydrogen at 25°C, valued at 8.1104 Matm, provides a vital parameter
for predicting and controlling hydrogen solubility in liquids. By understanding this constant,
engineers and scientists can accurately determine the pressure of hydrogen needed to maintain
specific concentrations in various applications, from industrial processes to environmental systems.
Proper application of Henry’s Law ensures safety, efficiency, and optimal performance in systems
involving hydrogen gas.

Remember: Always consider the temperature dependence of Henry’s Law constants and the specific
conditions of your system to make accurate calculations and informed decisions.



Frequently Asked Questions

What is Henry's Law constant for Hz at 25°C?
The Henry's Law constant for Hz at 25°C is 8.1104 Matm.

How do you calculate the pressure of hydrogen needed to
maintain a specific concentration using Henry's Law?

You use the formula P = C / k H, where P is the pressure, C is the desired concentration, and k H is
Henry's Law constant.

What factors influence the Henry's Law constant for hydrogen
in a solution?

Temperature, solvent type, and solution composition influence the Henry's Law constant for
hydrogen.

If you know the concentration of H: in a solution, how can you
determine the required pressure to maintain it at 25°C?

Use the relation P = C/ 8.1104 atm, substituting the desired concentration C to find the pressure.

Why is Henry's Law important in industrial applications
involving hydrogen?

It helps predict how hydrogen dissolves in liquids under different pressures, which is vital for
processes like hydrogen storage, transportation, and safety assessments.

How does temperature variation affect Henry's Law constant
for H>?

Increasing temperature generally decreases Henry's Law constant for H2, meaning less gas dissolves
at higher temperatures under the same pressure.

Additional Resources

The Henry's Law Constant For Hz Is 8.1104 Matm At 25°C. What Pressure Of Hydrogen Is Needed
To Maintain?

Understanding the relationship between gas solubility and pressure is fundamental in various
scientific and industrial applications, from chemical engineering to environmental science. The
Henry's Law constant for H2 at 25°C, specifically 8.1104 Matm, provides critical insight into how
hydrogen behaves when dissolved in liquids under different pressure conditions. This article offers a
comprehensive analysis of what this constant means, how to interpret it, and how to determine the
required pressure of hydrogen to maintain a specific concentration in solution.



What Is Henry's Law and Its Significance?

Henry's Law states that at a constant temperature, the amount of a gas dissolved in a liquid is
directly proportional to the partial pressure of that gas above the liquid. Mathematically, it is
expressed as:

C=kHP

Where:

- C is the concentration of the gas in the liquid (e.g., mol/L)

-k His the Henry's Law constant (with units depending on the context, e.g., Matm)
- P is the partial pressure of the gas above the liquid (e.g., atm)

This relationship is crucial for predicting how gases will dissolve or come out of solution under
varying pressures, which impacts processes such as gas absorption, aeration, and gas exchange in
biological systems.

Understanding the Henry's Law Constant for Hydrogen

The Henry's Law constant for hydrogen at 25°C, 8.1104 Matm, indicates how much hydrogen
dissolves in a specific solvent (often water) at equilibrium when the partial pressure of hydrogen is 1
atm. The units, Matm, denote the product of molar concentration and pressure, providing a
proportionality factor.

Key points about this constant:

- Magnitude: A higher Henry's Law constant indicates lower solubility at a given pressure—hydrogen
is relatively less soluble compared to other gases like COx.

- Temperature Dependence: Henry's Law constants vary with temperature; 25°C is a standard
reference point.

- Application Context: The constant is used to calculate the equilibrium concentration of Hz in the
liquid phase for a given pressure.

Calculating the Required Pressure of Hydrogen

Suppose you want to maintain a specific concentration of hydrogen in a solution. The fundamental
question is: What pressure of hydrogen must be applied to achieve this concentration?

Using Henry's Law:

P=C/k H

Where:

- P is the partial pressure needed (in atm)

- C is the target concentration of hydrogen in mol/L
-k His 8.1104 Matm (as given)



Example Scenario:
Imagine you require a hydrogen concentration of 0.001 mol/L in water at 25°C. To find the pressure:
P =0.001 mol/L/8.1104 mol/(L-atm) = 0.000123 atm

This is approximately 0.123 mPa, an extremely low pressure, indicating that even tiny pressures can
sustain such low concentrations.

Practical Steps to Determine the Hydrogen Pressure Needed

1. Identify the Target Concentration (C):
Determine the hydrogen concentration necessary for your process or application.

2. Use the Henry's Law Equation:
Plug in the target concentration and the Henry's Law constant to solve for the required pressure.

3. Convert Units as Needed:
Ensure units are consistent. For example, if concentration is in mol/L and the constant in Matm,
pressure will be in atm.

4. Adjust for Temperature Variations:

If operating at temperatures different from 25°C, consult temperature-dependent Henry's Law
constants or use empirical relationships to adjust.

Factors Influencing Hydrogen Solubility

While Henry's Law provides a foundational understanding, several factors can affect the actual
solubility and pressure requirements:

- Temperature:
Increased temperature generally decreases gas solubility. The Henry's Law constant varies inversely

with temperature for many gases.

- Solvent Composition:
The nature of the solvent (e.g., pure water vs. saline solutions) influences solubility.

- Presence of Other Gases or Solutes:
Co-solutes can either increase or decrease hydrogen solubility through interactions.

- Pressure Range:
Henry's Law holds best at low to moderate pressures; at very high pressures, deviations may occur.

Real-World Applications and Implications



Understanding the pressure needed to dissolve hydrogen at specific concentrations is vital across
various fields:

- Hydrogen Storage:
Ensuring safe and efficient storage involves maintaining hydrogen at appropriate pressures and
concentrations.

- Water Treatment and Aeration:
Adjusting pressures to enhance hydrogen dissolution for biological or chemical treatment processes.

- Environmental Science:
Modeling hydrogen exchange at interfaces, such as in aquatic systems or atmospheric interactions.

- Chemical Reactions:
Maintaining hydrogen pressure to drive reactions like hydrogenation or reduction processes.

Limitations and Considerations

While Henry's Law provides a useful approximation, real-world conditions may introduce
complexities:

- Non-Ideal Behavior:
At high pressures or concentrations, gases may deviate from ideal behavior, requiring correction
factors.

- Kinetic Factors:
Equilibrium may not be reached instantly; kinetics can influence how much hydrogen dissolves over
time.

- Measurement Challenges:
Accurate measurement of hydrogen concentrations and pressures can be technically demanding.

Summary and Key Takeaways

- The Henry's Law constant for hydrogen at 25°C is 8.1104 Matm, serving as a critical parameter for
calculating hydrogen solubility.

- To determine the pressure needed to maintain a specific hydrogen concentration in solution, use
the relation P = C / k H.

- Small pressures can sustain low hydrogen concentrations, but achieving higher concentrations
requires proportionally higher pressures.

- Always consider temperature, solvent properties, and operational conditions, as these influence
hydrogen's solubility.

- Proper understanding of this law supports safe, efficient, and optimized hydrogen-related
processes across industries.



Final Thoughts

Mastering the relationship between Henry's Law constant and gas pressure is essential for
engineers, scientists, and environmental professionals working with hydrogen. Whether designing
safe storage systems, optimizing industrial reactions, or modeling environmental exchanges,
recognizing how to manipulate pressure to achieve desired hydrogen concentrations is foundational.
As technology advances and hydrogen continues to play a pivotal role in clean energy solutions,
understanding these principles becomes ever more crucial for innovation and safety.

Disclaimer: The calculations and principles outlined here are simplified for conceptual clarity. In
practical applications, consult detailed thermodynamic data and consider empirical corrections for
precise results.

The Henry S Law Constant For H2 Is 8 1104 Matm At 25c
What Pressure Of Hydrogen Is Needed To Maintain

The Henry S Law Constant For H2 Is 8 1104 Matm At 25¢ What Pressure Of Hydrogen Is Needed To
Maintain

Related Articles

e The Quadratic Parent Function Has Been Stretchedby A Factor Of 3, Translated Up 6 And
Right 4, Andthen

e Suppose There Is A Vacant Seat On The Securities And Exchange Commission And The Issue
In The Scenario

e TheAnswer Not Option B And DWhich Of The Following Statements Is Concerned With
Efficiency Rather Than

Back to Home


https://sip.evo9x.com/ma27/the-henry-s-law-constant-for-h2-is-8-1104-matm-at-25c-what-pressure-of-hydrogen-is-needed-to-maintain.pdf
https://sip.evo9x.com/ma27/the-henry-s-law-constant-for-h2-is-8-1104-matm-at-25c-what-pressure-of-hydrogen-is-needed-to-maintain.pdf
https://sip.evo9x.com/ma27/the-quadratic-parent-function-has-been-stretchedby-a-factor-of-3-translated-up-6-and-right-4-andthen.pdf
https://sip.evo9x.com/ma27/the-quadratic-parent-function-has-been-stretchedby-a-factor-of-3-translated-up-6-and-right-4-andthen.pdf
https://sip.evo9x.com/ma27/suppose-there-is-a-vacant-seat-on-the-securities-and-exchange-commission-and-the-issue-in-the-scenario.pdf
https://sip.evo9x.com/ma27/suppose-there-is-a-vacant-seat-on-the-securities-and-exchange-commission-and-the-issue-in-the-scenario.pdf
https://sip.evo9x.com/ma27/theanswer-not-option-b-and-dwhich-of-the-following-statements-is-concerned-with-efficiency-rather-than.pdf
https://sip.evo9x.com/ma27/theanswer-not-option-b-and-dwhich-of-the-following-statements-is-concerned-with-efficiency-rather-than.pdf
https://sip.evo9x.com

