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Aluminum alloys

NaClI-H,0, NaClI solutions, seawater, mercury

Copper alloys Ammonia vapors and solutions, mercury
Gold alloys FeCl, solutions, acetic acid-salt solutions
Inconel Caustic soda solutions
Lead Lead acetate solutions

Magnesium alloys

NaClI-K,Cr,0, solutions, rural and coastal atmospheres, distilled water

Nickel Fused caustic soda

Carbon steels

NaOH solutions; NaOH-NaSiO; solutions; CaNO,, NH,NO,, and NaNO, solutions;

mixed acids, (H,SO,-HNO,); HCN; H,S; seawater; NaPb alloy
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1.LSTM

2. ROP

3.SVR

4. MLP-PSO

5. Consolidate
6. ResNet

7. Well Integrity
8. Critical Rate
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2. Preprocessing
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3. Pore Pressure

4. Threshold Sand Rate
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1. Evaluation of the quality of a classification model is to compute a confusion matrix of the actual class versus predicted class

2. Leave-one-out cross validation

3. MSE

4. Response Surface Method (RSM)
5. Error Analysis

6. Cross Plots
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Sand production in oil and gas wells leads to numerous
issues, including reduced well productivity and equipment
damage. To mitigate the challenges and consequences
of sand production, implementing sand prediction
and control processes in wells is recommended. These
processes involve evaluating multiple factors, such as well
depth, formation failure gradient, and other geological
parameters. Due to the vast volume of data and the
complexity of analysis, conventional traditional methods
are time-consuming and prone to significant uncertainties
and errors. Consequently, the adoption of more efficient
methods has gained considerable importance. In recent
years, the application of machine learning techniques for
analyzing large and complex datasets has emerged as an
effective and accurate approach to improving prediction
accuracy. As a result, production engineers have utilized
machine learning algorithms to analyze data related to
sand production. This study provides a review of previous
researchontheapplicationofmachinelearninginmanaging
sand production. To facilitate better understanding, the
referenced studies have been categorized and organized
based on their focus. Furthermore, the algorithms and
validation methods used in each study are specified
to serve as a guide. Therefore, this study can serve as a
reference for future research in this field.
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2. Microwave plasma torch

3. Cliding arc plasmatron
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1. Analytic Hierarchy Process (AHP)
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Hydrogen, as a light and abundant element, plays a key role in
the development of clean energy and holds significant potential for
replacing fossil fuels to reduce greenhouse gas emissions. This study
aims to evaluate and compare blue and turquoise hydrogen as two
primary options for low-carbon hydrogen production and to assess their
potential in mitigating environmental impacts. Blue hydrogen production
methods, including hydrogen generation from methane and steam
combined with carbon capture, utilization, and storage (CCUS) units, and
turquoise hydrogen production through methane pyrolysis and solid
carbon generation, were examined. A comparative analysis of costs,
efficiencies, and environmental challenges of both types of hydrogen
was conducted. The findings indicate that turquoise hydrogen, through
the production of solid carbon instead of greenhouse gases, represents
a more sustainable and environmentally favorable option. Based on
some data, for every kilogram of hydrogen produced, between 12 and
13.5 kilograms of greenhouse gases are released, whereas turquoise
hydrogen production via methane pyrolysis results in zero direct carbon
dioxide emissions. Moreover, the energy consumption for turquoise
hydrogen production has been reported to be up to 30% lower than that
of conventional blue hydrogen production methods, highlighting its
advantage in terms of energy efficiency. In Iran, transitioning away from
fossil fuel dependency toward blue and turquoise hydrogen production
requires the development of infrastructure, advanced technologies, and
comprehensive policymaking. This effort necessitates leveraging existing
resources, fostering indigenous knowledge, and encouraging new
investments. The present study emphasizes the importance of advancing
technologies related to blue and turquoise hydrogen production and
highlights the need for equipping and upgrading facilities to optimize
the utilization of these clean energy resources.
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The Earth’s climate has been affected by human activities,
including the burning of fossil fuels and deforestation. These
activities have caused the emission of greenhouse gases
such as carbon dioxide (CO,). Fossil fuels are composed of
compounds that absorbed atmospheric carbon millions of
years ago. Burning these fossil fuels accounts for over 75% of
global greenhouse gas emissions and nearly 90% of total CO,
emissions. Furthermore, according to 2024 statistics, annual
CO, emissions from burning fossil fuels have reached 37.4
billion tons. For this reason, carbon capture and storage (CCS)
is considered a crucial strategy for reducing CO, emissions.
CO, storage is proposed as an effective method to mitigate
greenhouse gas emissions. In this context, this article examines
various methods of CO, storage in subsurface structures,
including aquifers, depleted oil and gas reservoirs, unminable
coal seams, and basalt formations. The stability of CO, storage
and various trapping mechanisms are the main topics of this
research. The findings indicate that CO, storage technology
is becoming a valuable and effective method. This article
also discusses the prospects and economic opportunities of
CO, storage, emphasizing its practical potential in combating
climate change. Many countries are also interested in storing
CO, in their subsurface structures. Solutions are presented
in this article for researchers, policymakers, and industry
stakeholders to pave the way for the development of
more efficient, sustainable, and safer storage technologies,
potentially playing a key role in addressing the challenge of
global climate change.
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