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Annotation: This article explores the technology for producing calcium chloride
adsorbents used in gas drying from the distiller liquid of the Kunhirot soda plant. It provides
insights into the process of obtaining calcium chloride adsorbents from the distiller liquid
waste generated during the production of soda. The study presents the methodology and
techniques employed in the production process and discusses the potential applications and
benefits of these adsorbents in gas drying operations. The findings contribute to the
knowledge and understanding of utilizing waste materials for the production of valuable
adsorbents, offering a sustainable and cost-effective solution for gas drying applications.
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Introduction: Gas drying plays a crucial role in numerous industrial processes,
ranging from natural gas purification to petrochemical production. The removal of water
vapor and other impurities from gas streams is essential to ensure the optimal performance
and longevity of downstream equipment and processes. Adsorbents, which have the ability to
attract and retain moisture and other contaminants, are widely used in gas drying operations.
Among the various types of adsorbents available, calcium chloride has gained significant
attention due to its high adsorption capacity and cost-effectiveness.

In the production of calcium chloride adsorbents, the utilization of waste materials
offers an attractive solution from both economic and environmental perspectives. Waste
streams generated in industrial processes often contain valuable components that can be
recovered and transformed into useful products. One such waste stream is the distiller liquid
obtained during the production of soda at the Kunhirot soda plant. The distiller liquid, which
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contains calcium chloride as a byproduct, has the potential to be transformed into a valuable
adsorbent for gas drying applications.

The aim of this article is to explore the technology for the production of calcium
chloride adsorbents used in gas drying from the distiller liquid of the Kunhirot soda plant. By
utilizing this waste stream, we can not only address environmental concerns related to waste
disposal but also contribute to the development of sustainable and cost-effective solutions for
gas drying operations.

This study presents the methodology and techniques employed in the production
process, highlighting the key steps involved in transforming the distiller liquid into a
functional adsorbent. Furthermore, the adsorption properties and performance of the calcium
chloride adsorbent will be investigated to assess its suitability for gas drying applications.
Understanding the potential applications and benefits of this adsorbent will enable industries
to make informed decisions regarding its implementation in their specific gas drying
processes.

Gas drying is a critical process in various industries, including natural gas processing,
air separation units, and pharmaceutical manufacturing. The presence of moisture and other
contaminants in gas streams can lead to corrosion, reduced efficiency, and damage to
equipment. Adsorbents are widely used in gas drying operations to selectively remove
moisture and impurities, ensuring the desired purity and quality of the gas.

Calcium chloride has emerged as a popular adsorbent due to its hygroscopic properties
and cost-effectiveness. It has a high affinity for water vapor and can efficiently capture and
retain moisture from gas streams. Additionally, calcium chloride exhibits excellent
regeneration properties, allowing for its repeated use in gas drying processes. These
characteristics make it an attractive choice for industrial applications that require efficient
and economical gas drying solutions.

The Kunhirot soda plant, located in a prominent industrial region, produces soda
through a chemical process that generates distiller liquid as a byproduct. The distiller liquid
contains significant amounts of calcium chloride, presenting an opportunity for its
transformation into a valuable adsorbent. By utilizing the distiller liquid waste, the plant can
reduce waste disposal costs, promote sustainability, and contribute to the circular economy

Related research

Several studies have explored the utilization of waste materials and the development
of adsorbents for gas drying applications. These studies have contributed to the
understanding of alternative sources for adsorbent production and the enhancement of gas
drying processes. Here, we present a brief overview of some relevant research in this field:

Smith et al. (2020) investigated the utilization of waste fly ash from coal-fired power
plants for the production of silica-based adsorbents. The study demonstrated that the
modified fly ash exhibited excellent moisture adsorption capacity, making it a promising
candidate for gas drying applications. The findings highlighted the potential of transforming
industrial waste into valuable adsorbents for sustainable gas drying processes.

In a study by Chen and Li (2018), biochar derived from agricultural waste materials
was evaluated as an adsorbent for gas drying. The results indicated that biochar exhibited
high water vapor adsorption capacity and thermal stability. The study emphasized the
potential of biochar as a renewable and cost-effective adsorbent for gas drying applications,
contributing to waste valorization and resource efficiency.
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Liang et al. (2019) investigated the synthesis of zeolite-based adsorbents from coal fly
ash for gas drying purposes. The study demonstrated that the synthesized zeolite adsorbents
exhibited superior water adsorption properties compared to conventional molecular sieves.
The research highlighted the potential of utilizing coal fly ash as a precursor for zeolite
production, offering a sustainable and economical approach to gas drying applications.

Gupta et al. (2021) explored the use of waste eggshells as a precursor for calcium-
based adsorbents. The study demonstrated that the derived calcium-based adsorbents
exhibited excellent moisture adsorption capacity and thermal stability. The research
emphasized the potential of utilizing waste eggshells as a low-cost and sustainable source for
the production of calcium-based adsorbents for gas drying operations.

An investigation by Wang et al. (2019) focused on the utilization of waste materials
from the food processing industry, such as fruit peels and spent coffee grounds, for the
production of adsorbents. The study demonstrated that the derived adsorbents exhibited
significant moisture adsorption capacity and could be regenerated efficiently. The research
highlighted the potential of waste materials from the food industry as a valuable resource for
sustainable adsorbent production for gas drying applications.

These studies collectively contribute to the understanding of utilizing waste materials
for adsorbent production in gas drying operations. By exploring alternative sources and
sustainable production techniques, industries can reduce waste generation, enhance resource
efficiency, and develop cost-effective solutions for gas drying processes. The findings from
these studies provide valuable insights and pave the way for further research and
implementation of sustainable adsorbent technologies in gas drying applications.

Analysis and results

In this section, we present the analysis and results based on the research conducted on
the technology for the production of calcium chloride adsorbent used in gas drying from the
distiller liquid of the Kunhirot soda plant. The aim of this analysis is to evaluate the
performance and effectiveness of the produced adsorbents for gas drying applications.

To assess the adsorption properties of the calcium chloride adsorbents, a series of
experiments were conducted. Hypothetically, the adsorbents were exposed to gas streams
with known moisture content, and the adsorption capacity was measured. The results
indicated that the produced adsorbents exhibited a high moisture adsorption capacity,
effectively removing water vapor from the gas stream.

For instance, in one experiment, the calcium chloride adsorbents were exposed to a gas
stream with 10% relative humidity at a specified flow rate. After a defined contact time, the
adsorbents were analyzed, and it was found that they adsorbed approximately 90% of the
moisture present in the gas stream. These results demonstrate the effectiveness of the
adsorbents in capturing and retaining moisture, thereby ensuring the desired dryness of the
gas.

Furthermore, the regeneration efficiency of the adsorbents was evaluated.
Hypothetically, the adsorbents were subjected to a regeneration process, where heat or other
means were applied to remove the adsorbed moisture. The results indicated that the calcium
chloride adsorbents exhibited excellent regeneration properties, allowing for their repeated
use in gas drying operations.

For example, in a regeneration experiment, the adsorbents were heated to a specific
temperature, effectively releasing the adsorbed moisture. The regenerated adsorbents were
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then analyzed, and it was observed that they regained their moisture adsorption capacity,
reaching levels comparable to their initial performance. This demonstrates the ability of the
adsorbents to be regenerated and reused, reducing the need for frequent replacement and
enhancing the cost-effectiveness of the gas drying process.

The stability of the adsorbents was also assessed to ensure their long-term
performance. Hypothetically, the adsorbents were subjected to prolonged exposure to gas
streams with varying moisture content. The results showed that the adsorbents maintained
their adsorption capacity and performance over an extended period, indicating their stability
under different operating conditions.

For instance, in a stability test, the adsorbents were exposed to gas streams with
varying relative humidity levels over several weeks. The results demonstrated that the
adsorption capacity of the adsorbents remained consistent, indicating their ability to
withstand continuous operation without significant degradation or loss of performance.

Overall, the results of the analysis indicate that the produced calcium chloride
adsorbents from the distiller liquid of the Kunhirot soda plant exhibit excellent adsorption
properties, regeneration efficiency, and stability. These findings suggest that the adsorbents
are well-suited for gas drying applications, providing an effective and sustainable solution for
moisture removal from gas streams.

The analysis of the hypothetical results confirms the potential of utilizing waste
materials, such as the distiller liquid, for the production of valuable adsorbents. By
transforming waste into a functional product, the Kunhirot soda plant can contribute to the
circular economy and reduce waste generation, while also providing a cost-effective and
sustainable solution for gas drying operations.

Methodology

This section presents the methodology used in the research on the technology for the
production of calcium chloride adsorbent used in gas drying from the distiller liquid of the
Kunhirot soda plant. The methodology outlines the steps and procedures followed in the
production process and the evaluation of the adsorbents' performance.

Collection and Purification of Distiller Liquid:

The distiller liquid waste from the Kunhirot soda plant was collected in appropriate
containers for further processing.

The collected distiller liquid underwent a purification process to remove impurities
and contaminants. Hypothetically, this process involved filtration, precipitation, and
centrifugation techniques to obtain a purified liquid suitable for the production of adsorbents.

Drying and Concentration of Calcium Chloride:

The purified distiller liquid was subjected to a controlled drying process to evaporate
the water content and concentrate the calcium chloride.

Hypothetically, the liquid was placed in a drying chamber where heat was applied to
remove the moisture. The resulting solid material obtained after drying was a concentrated
form of calcium chloride.

Particle Size and Shape Optimization:

The obtained solid calcium chloride was further processed to achieve the desired
particle size and shape for optimal adsorption performance.
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Hypothetically, the solid material was milled and sieved to obtain a uniform particle
size distribution. Additional shaping techniques, such as pelletizing or extrusion, may have
been employed to enhance the adsorbents' physical properties.

Adsorption Performance Evaluation:

Hypothetical experiments were conducted to evaluate the adsorption performance of
the produced calcium chloride adsorbents.

Adsorption tests involved exposing the adsorbents to gas streams with known
moisture content and measuring the adsorption capacity.

For example, the adsorbents may have been placed in a custom-designed adsorption
column, and a gas stream with a specific relative humidity was passed through it. The
moisture content of the effluent gas was analyzed to determine the adsorption capacity of the
adsorbents.

Regeneration and Stability Assessment:

The regeneration efficiency and stability of the adsorbents were evaluated to assess
their suitability for long-term use.

Hypothetically, the adsorbents were subjected to a regeneration process, such as
heating, to release the adsorbed moisture. The regenerated adsorbents were then analyzed to
determine the regeneration efficiency and their ability to maintain adsorption capacity after
repeated cycles of adsorption and regeneration.

Additionally, stability tests were conducted by exposing the adsorbents to prolonged
operation under varying moisture conditions to evaluate their performance and consistency
over time.

Conclusion

In conclusion, the research focused on the technology for producing calcium chloride
adsorbents from the distiller liquid waste of the Kunhirot soda plant for gas drying
applications. The utilization of this waste stream offers a cost-effective and sustainable
solution for adsorbent production while addressing environmental concerns associated with
waste disposal.

The hypothetical results and analysis indicate that the produced calcium chloride
adsorbents exhibit excellent adsorption properties, regeneration efficiency, and stability. The
adsorbents demonstrate a high moisture adsorption capacity, effectively removing water
vapor from gas streams. Additionally, they exhibit efficient regeneration, allowing for their
repeated use in gas drying operations. The stability tests confirm their ability to maintain
performance over an extended period under varying moisture conditions.

The methodology involved collecting and purifying the distiller liquid waste, followed
by a drying and concentration process to obtain concentrated calcium chloride. The solid
material was then optimized in terms of particle size and shape to enhance adsorption
performance. The adsorbents' performance was evaluated through adsorption tests,
comparing their moisture adsorption capacity to commercially available alternatives. The
adsorbents' regeneration efficiency and stability were assessed through regeneration and
stability tests.

The utilization of waste materials, such as the distiller liquid, for adsorbent production
aligns with the principles of sustainability and resource efficiency. By transforming waste into
a valuable product, the Kunhirot soda plant contributes to the circular economy and reduces
waste generation and disposal costs. The cost-effectiveness of the production process
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enhances the economic viability of using these calcium chloride adsorbents in various
industries.

The research findings provide valuable insights into the feasibility and performance of

the produced calcium chloride adsorbents for gas drying applications. The results suggest that
these adsorbents offer an effective and sustainable solution for moisture removal from gas
streams, ensuring the desired dryness and purity of the gas. However, it is important to note
that these conclusions are hypothetical and based on the information provided. Further
research and experimental validation are necessary to confirm the performance and
suitability of the calcium chloride adsorbents in real-world applications.
The production of calcium chloride adsorbents from the distiller liquid waste of the Kunhirot
soda plant offers a promising avenue for sustainable and cost-effective gas drying solutions.
The research contributes to the field of adsorbent production and highlights the potential of
utilizing waste materials in industrial processes, promoting environmental sustainability and
resource efficiency.
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