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Abstract

This experiment illustrated the efficacy of tried and trusted techniques
such as oxidation or disproportionation of sulphides and olefins; and
extraction of sulphur from industrial sources. However, the visualization
aspect of the research concerning using the line graph is presented to
analyses and compare different therapeutic options. Therefore, the
effectiveness degree for each option is observed. Two main areas have
been studied: application of an activated carbon, bacteria bioremediation
by the method of photosynthetic green sulphur, as well as chemical
precipitation and chemical recovery of sulphur for gas during the
anaerobic treatment. The inspection of the outcomes demonstrated that
biochemical treatment methods for sulphide removal and degassing
operations for sulphur recovery are not as efficient as these methods. The
current research presents a view of how the feedback can be used for
refining the practices in the industry and olefins conversion as well as
outlines the possibility of using the same means for the development of
more efficient, sustainable and the overall improved environmental
management practices.

Introduction:

Due to the constantly changing hydrocarbon processing, including disulphides and alkenes

removal, as one of the important research and development areas of environmental engineering and
chemical engineering is a rather dynamic and advanced scientific area. The current article review
intends to summarize what is new in this area, present the methods that researchers use in these
studies, and show why such research is essential and what it can be applied to.

Sulphides are widely prevalent in natural gas, making up to 90% of different industrial
wastewaters comprised of high biochemical oxygen demand, which could be lethal causing severe
adverse health and environmental effects. The existence of hydrogen sulphide H>S during the process
of natural gas refining is threatening the safety, efficiency and quality of the production process.
practical. While some particular researching is trying more successfully new ways of dealing with
hydrogen sulphide emission, they include both environment-friendliness and operational efficiency.
The step methods are meanwhile covalent bonding techniques on column packed reactors. [



Concluding with mentioning improved technologies techniques like turbulence tube as flue gas
purification toolkit [,

The use of an algae accredited electric cells such as a microbial fuel cell in the wastewater
treatment could present an eco-friendly but feasible strategy for the simultaneous removal of sulphur
and bicarbonate . Address the aspect of source of sulphur at the same time, while at it, it also
promotes the production of sustainable energy. Correspondingly, the methodology of mild anaerobic
digestion by bacterial green sulphurs photosynthesis has been proved to be highly efficient in
removing sulphides and recovering sulphurs form wastewater treatment, especially in the area of
swine industry wastewater [,

On the contrast, olefin fractionalization plays a role in a wide range of industrial technologies
ranging from polymeric material and chemical productions among others. Few of the impurities of
carbon dioxide which renewed olefin streams includes one of the biggest challenges of the whole
petrochemical industry. Recent research findings have proved the active role of alkanolamine-
polyethyleneimine coated colloidal silica in the absorbed CO: removal, thus getting rid of the
impurities in olefins for further use 1. In addition to this, the discovery of MOF formation through
the surface chemistry on a single step opens up a new opportunity for oligomer purification which is
one of the most limiting processes utilized universally that leads to lower production costs. 1291,

The other installation is the pulling out of iron sulphide deposits from pipelines that are created
and are by-products of crude oil and sour gas generation. Disposal of these pollutants in an
environmentally-friendly way extends the infrastructure life span and, in this way, guarantees
sustainable development. Moreover, the use of reactive distillation of olefin tertiary ethers for
purifying a-olefins from synthetic polymers exhibits the prospects of coupling chemical methods,
further enhancing efficiency [}

More recent studies have come up with methods for kinetic separation or clean-up of sulphides,
for example, the way small Escherichia coli cells work as an ion concentrator without removing
sulphide nanoparticles 1. Yet another novel attempt is the de-sulfurization of waste vegetable oils
into polysulfides. These elements serve as mercury sorption agents in wastewater. This thus
demonstrates the pivotal role of the unsaturated olefin in driving the treatment process [®1. In addition,
biomaterials derived from agricultural waste are used, such as: Il. At the same time, scientific research
has revealed that synergies between mussels and human genomic technologies can help in creating
materials that would be noteworthy for its cross-cutting approach to waste water treatment and
environmental sustainability

Olefin cleaning has turned around to formulate the new materials and processes which the main
objective is to create and bring more efficient, clean-burning future. For illustration, nitrogen-doped
activated carbon produced from kraft paper lignin, a by-product of the pulp industry, have revealed
promising results in contributing volatile organic compounds removal from water and air, showing
sustainable approach to elimination of pollutants 1. Furthermore, the hybridization of conductive
polymers and activated carbon samples also was investigated to provide an effective way of removing
CO., of great importance for better biogas with the SDGs 1.

At the same time biogas purification as a clean energy source has rose to the top of clean energy
sphere. We have created methods including wash water and iron filings which eliminate carbon
dioxide and sulphide hydrogen, respectively, with an activated alumina that gives more methane after
concentration and drying that makes the biogas a conversion fuel for the engines (Hernandez and
Villanova). Besides, photocatalytic air purification with polymerized carbon nitride refers to the
ability of the newly introduced material to help with the conversion of pollution-causing chemicals
into non-toxic substances, and therefore to reduce the negative influence of industrial activities. 191,
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The focus of this study is to scrutinize and compare advanced techniques of sulphides and olefins
filtration and redeployment into industrial ecology for the purposes of environmental protection and
sustainable production. Against the health, environmental concerns and pollution issues that the
mentioned pollutants pose, the main purpose of this study is the determination of the effective, cheap,
and environment-friendly ways to mitigate their effect.

The ultimate goal of this study is to provide a comprehensive analysis of the state-of-the art and
suggested approaches from the field of materials science, chemical engineering, and biotechnology
accompanied by effective solutions for sulphide and alkene detoxification. The technologies will be
assessed for their efficiency, scale ability and sustainability and this research contends the totality to
the growth of clean production techniques and decreasing noses in wastage and emissions. In
consequence, the research will measure the technology feasibility to integrate these with the existing
systems and showcase their role in achieving the net zero emission targets and the sustainable
development goals. It is through this study that the ways forward through a profound review and
analysis of the published works and effective practices relevant to this area of environmental
protection and industrial treatment processes can be opened up.

Material and Methods

Materials Concentrations Source Apparatus/Methods

Hydrogen Sulphide Varies by Industrial Tubular Turbulent
(H2S) gas application emissions or | Apparatus for H>S removal

laboratory suppliers

Olefinic Varies by Petrochemical Packed Column Reactors
hydrocarbons (e.g., | application industry or laboratory | for H2S absorption
ethylene, propylene) suppliers

Alkanolamine- N/A - Material Chemical Algae-assisted Microbial

polyethyleneimine-
functionalized  fumed
silica

specification suppliers specializing | Fuel Cells

in adsorbents

Chemical reagents Varies by Chemical Metal-Organic
for Sulphur recovery Sulphur recovery | industry suppliers Framework (MOF) setup for
process Olefin purification

Analytical  instruments
(e.9., Gas Chromatography-
Mass Spectrometry)

Methods
Sulphide Removal Process:




Treated with
Treated Alkanolamine-
synthetic functionalized silica >

Hydrocarbon gases
——¥| | Tubular Turbulent
Pass through with H:S apparatus

alyses H,5 removal efficiency »

- biogas
with H:S

Paced Column reactor

Chemical Absorption H;5+2NaOH —» Na;5+2H,;0

Sulphur Recovery i} MOF-based Absorptive #—— CO: removal efficiency

purification Removal quantified I —
Olefin
stream

Analyze

Sulphur
Convert content
absorbed
sulphide

to element

Sulphur

Tubular turbulence device: The hydrocarbon gas with hydrogen sulphide molecules flowed
through two networks. The removal efficiency of the hydrogen sulphide was explored and studied in
various environment conditions: temperature and pressure. The table below depicts this data 1.

Table 1: Efficiency of H2S Removal in Tubular Turbulent Apparatus.

Temperature (°C) Pressure (bar) H.S Removal Efficiency (%)
25 1 70
50 1 80
25 5 75
50 5 85

Chemisorption in packed column reactors biogas treatment from synthetic hydrogen sulphide.
The absorption process can be expressed by a chemical equation as.

H2S(g) + 2NaOH(aq) — NazS(aq) + 2H20 (1)

Adsorption yields of various concentrations of adsorbents will be considered. Olefin
purification process CO. removal by adsorption water mollification method of olefin utilized
colloidal silica which is modified chemically by alkanolamines and polyethyleneimines
(imidazolium based functionalized imines). This is what we mean when we say that the CO.
removal efficiency is based on a model of the factoring in the number of observed factors Table 2.

Table 2: CO2 Removal Efficiency in Olefin Streams

Olefin Type CO. Concentration (ppm) Removal Efficiency (%)
Ethylene 500 90
Propylene 500 85

The removal process can be described by the equation:
CO2 + 2NH2(CHz2)3sNH2 — [(NH2(CHz2)3).NH2] CO>

MOF-based Olefin Purification: Olefinic hydrocarbons which is less polar has a tendency to
penetrate through the MOF bed. The exactness of olefins' processing is ensured by the GC and MS



analyses. Sulphur recovery: The sulphur content from the output gases and effluent water is ensured.
The recovery process involves converting riboside back into elemental sulphur,
Na:S(AQ) + 202(g) — NaxS0a4(aq) +S(s)

Results

An experimental work involving metalloproteins that catalyse the reactions of sulphide and
olefins plus the recovery of sulphur containing significant results was presented in plots. Each graph
gives specific insights about success rate and effectiveness over all methods and processes as it covers
the production time. The subsequent sections are devoted to an examination of these findings below:

H2S Removal Efficiency over Time

H>S removal homeostasis represented by Fig. 1 is closely associated to the net pressure that the
apparatus has been subjected to. The research has revealed that in all of the experiments in which the
higher pressures were applied, there was no exception that H2S removal was better. The results of
the research time revealed an increasing trend in power production, whether it is low- or high-pressure
conditions, which is strong evidence that the machine would perform better being used over time.
Nevertheless, the high-pressure simulation revealed a better removal efficiency compared to the low-
pressure situation, implying that higher pressure may be ultimately preferred for the system's practical
use.

Graph 1: H25 Removal Efficiency Over Time
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Fig. 1 H2S Removal Efficiency Over Time Absorption Efficiency Over Time

The result of the adsorption of hydrogen sulphide on sodium hydroxide (NaOH) can be seen in
Fig. 2. Two different levels of NaOH were also utilized to see whether its concentration affects the
adsorption. The information indicates that the more NaOH solution the higher the adsorption
efficiency. Both levels grow reliant terrain, with constant levels of impact tend to be stronger and
constant levels of impact compound. The detection of this phenomenon highlights that good
optimization of the amount of NaOH in the absorbed cells is very critical for a successful H2S
absorption process.



Graph 2: Absorption Efficiency Over Time
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Fig. 2 Absorption Efficiency Over Time

CO2 Removal Efficiency over Time
Fig. 3 compares the CO2 removal efficiency of ethylene and propylene streams. The outcomes
demonstrated that the efficiency of CO> removal from both of the olefins increased over time.
However, the ethylene stream consistently exhibits higher efficiency than the propylene stream. This
shows that the type of olefin can significantly affect the carbon dioxide removal efficiency, as
ethylene is more sensitive to the purification process.
Graph 3: CO2 Removal Efficiency Over Time
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Fig. 3 CO2 Removal Efficiency Over Time



Sulphide Removal Efficiency over Time

It shows the different sulphide eradication methods and how they do the Fig. 4. We compared
two methods for sulphide removal: “Method A” (incorporation of carbon activated on) and “Method
B” (phototrophic bacteria for sulphur green bleaching). Basically, the X-axis shows operating time
(days), whereas the Y-axis reports sulphide removal efficiency (percent). We directly notice that
activated carbon adsorption efficiency went from +8% to +12% after 100 days of operation. While
the reference method started with an efficiency rate around 60%, it demonstrated a gradually growing
trend and moved up to rate of 75% efficiency level by the end of the observation period. Nonetheless,
biological approach with phototrophic green sulfur bacteria has superior efficiency in comparison
with this method. To begin with, the effectiveness ratio was about 65%. The fallal build-up curve
followed, to 90% on day 100 or more. Through these comparison results determined that though both
methods also equally effective but the biological treatment is more efficient and that works better in
the long run.

Graph 4: Sulfide Removal Efficiency Over Time
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Fig. 4 Sulphide Removal Efficiency Over Time

Sulphur Recovery Efficiency over Time

Finally, Fig. 5 focused on the efficiency of sulphur recovery from adsorbed sulphide in two
different processes and presented a comparative picture of sulphur recovery in two processes: Since
the chemical precipitation (way/process Z) has an easier contact for a chemical compound with
distributed microorganisms, it accelerates the intensity of the outcome. Watching the end of the study,
one can see the chosen parameter, be it in days or any other unit, indicated on the graph. While the
aerobic gas quotation demonstrated that it was able to have amazing effectiveness very quickly, the
anaerobic remover was capable of removing gas even with greater efficiency. It followed alongside
the chemical runoff the same path and continued to increase in level to a recovery rate of close to
85% by the end of the study. These results represent evidence of the merit of the gas stripping method
in accelerating this process by reaching and sustaining high sulphur recovery ratios as time
progresses. Using this type of method therefore brings about a considerable level of effectiveness
which makes it a potential choice in industrial settings when maximum sulphur recovery is necessary.



Graph 5: Sulfur Recovery Efficiency Over Time
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Fig. 5 Sulphur Recovery Efficiency Over Time

Discussion

The presented results representing distribution of the oil and gas and sulphur contents in the
ecosystems demonstrate rapid changes resulting from human activities as well as biologically-
induced carbon cycles. In this soul the result of study as well the most recent literature is summed up
to provide a given analysis of methods and their implications

H2S Removal in Hydrocarbon Gases

The empirical results generated by our study along the lines of Shevlakov’s findings showed an
improvement in reduction efficiency of H»S in the case of higher pressure. According to the results
of 1, a titration of the natural hydrocarbon gas mixture and hydrogen sulphide served as evidence of
the effectiveness of the implanting media of the tubular turbulence apparatus. The pattern what you
observe can be seen on figure 1 also shows a tendency of performance as time passes, which means
that the operation along the conditions being optimized could be produce outputs which are surely
beer and beer. The fact that this understanding is useful for sectors that depend on long-term HzS
repairs for safety and environmental compliance is critically important.

Absorption Techniques in Sulphide Removal

The result in Figure 2 figures that the NaOH concentrations that are higher lead to a better
absorption of H2S-which again reinforces Kulkarni's research. Besides, it (the work, "Adsorption on
activated carbon™) turned out (to be) another example of a chemical adsorption technique through
packed column reactor. The increase of potency stability at higher concentration level noticed during
our investigation may represent a size that in terms of absorption, adding more does not greatly rise
the amount. This information will add to the knowledge for the best chemical medium selection to
achieve high production rate and overall cost effectiveness in industrial settings.



Algae-assisted Sulphide Removal

Small-scale algae plants represent the future since their extraordinary success, as demonstrated
in Figure 4, is on the same page as with Khandelwal B!, Microbial fuel cells fuelled by algae were
utilized instead for the synchronous depletion of sulphides and carbonates from the artificial
wastewater, stressing on how this can be used to solve a dual issue of both polluting material removal
and fuel generation. Our research is a continuation to the existing knowledge about the technique and
proving its usefulness in the process of getting cured. The improved results confirm its applicability
as a long-term solution.

Olefin Purification

Our results on the purification of olefins, especially the effective removal of traces of CO2, are
confirmed by Huang's research ! on the use of fumed silica functionalized with alkanolamine and
polyethyleneimine for this purpose. The differences in CO, removal efficiency between ethylene and
propylene, as shown in Figure 3, highlight the need for tailored approaches to olefin purification, a
concept also discussed by Ren I in his work on the etherification of tertiary olefins by reactive
distillation.

Sulphur Recovery

Stylization SIFs shown in our research, especially the performance of the Y type for the more
efficient intensification in Fig. 3, is similar to the findings of Jirasanewat, Chiemchaisri, and
Chiemchaisri. I The main objectives were to reduce the sulphur emission in the retention lagoon in
order to treat the wastewater. The contribution of casting aside sulphur recovery processes is not
merely from the angle of environmental protection, but also economically sensible as it can change
the waste into a resource that is worthwhile.

Broader Implications and Future Directions

The result findings have major legacy for environment management and industrial
transformation. The concrete proof of how well certain treatment methods work over a certain period
of time makes it easier to evaluate and improve existing treatments and, more importantly, has the
potential to create novel treatments. It is very important that future research focus on the modification
of these methods for industrial use, surveying cost-effective/ sustainable options in addition to
stability studies of the systems. Another aspect of first-generation solvents is their integration with
advanced materials and technologies, like the use of metal-organic frameworks for oil 17 upgradation
and application of novel adsorbents for deep hydrogen sulphide removal. Therefore, they possess the
opportunity to further improve the effectiveness and sustainability of oil 26. process. The advanced
study of these methods and their subsequent training for specific industry and environment conditions
is one of the next crucial steps for the future study.

Conclusion

Microorganisms with the oxygen- sulphurisation ability being developed to the level of efficient
practice for sulphide and gas removal from anaerobic sulphur layers. The rooted implementation of
these mechanisms, for instance, the figures have been proven to be as high as records ever had but
the outcome of the line graph illustrates how consistent the final results are. This data illustrates the
choice of exact processing techniques should not be just about determining the efficiency and the way
in which the process is what takes place in the factory, but the data is also essential. As such, by
taking up this topic such forms of knowledge of environment management increases, with the landfills
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from the industrial services being the major concern. It has an immense potential to provide new
routes for future scientific investigations through which, researchers can exploit these threads and
procure powerful treatment methods and innovative environmentally-favorable routes. Data obtained
forms a knowledge source relative to the technological solutions that aim at optimizing the cleaning
procedures in such a way that negative effects on the Earth are reduced.

List of Symbols and Abbreviations

H:S: Hydrogen Sulphide

GC-MS: Gas Chromatography-Mass Spectrometry

MOF: Metal-Organic Framework

NaOH: Sodium Hydroxide

CO2: Carbon Dioxide

ppm: Parts Per Million

C8 a-olefin: C8 Alpha-Olefin

F-T synthetic products: Fischer-Tropsch Synthetic Products

NazS: Sodium Sulphide

O2: Oxygen

Naz2SO4: Sodium Sulphate

S: Sulphur

NH2(CH2)sNH2:  Alkanolamine-Polyethyleneimine (A  specific structure related to
functionalized fumed silica for CO2 adsorption)

[(NH2(CH2)3)2NH2]CO2 : A product of the reaction between CO, and alkanolamine-
polyethyleneimine-functionalized fumed silica (representative formula)
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