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Abstract

It is essential to study the characteristics of gas fields to determine the amount of oil
and gas reserves. Therefore, in the present research, the sections of the
characteristics of the VVolansion, Hettangians, and Berriam complexes were studied.
The objectives of this research are to identify the strata containing the mentioned
complex in northern Afghanistan and to determine its extent in the studied areas,
reveal the characteristics of the collector rocks in the discovered productive strata,
and finally explain the lithological and petrographic composition of the reservoir
rocks. In this research, the methodology is based on a developmental objective and
is analytical-inferential in nature, with data collection carried out through library
research. In the findings and results of this research, the layers included in the
Neocom oil and gas-bearing complex, the determination of its extent, highlighting
the differences in reservoir and filtration properties, revealing the maximum
thickness of the productive layer, determining permeability and gas saturation, and
also identifying the lithological and petrographic composition have been specified.

Keywords: Collector Rock, Permeability, Mother Rock, Reservoir, Newcomb,
Hydrocarbon.
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Abstract

Today, one of the problems facing human societies is the pollution of surface and
groundwater, which can be polluted by various factors. The aim of this research is
to examine the concentration of light and heavy elements in the waters of the village
of Zangalan. In this research, the chemical quality of surface and groundwater in the
region, particularly the heavy metals present in the water, has been examined.
Groundwater samples were collected from four wells and surface water samples
from two areas above and below the village of Zangalan using random sampling
from the beginning of May to the recent month of January in the year 2023, and
were analyzed for element concentration using the Plantest 7500-8000 analysis
machine. The findings indicate that the levels of light and heavy metal pollution in
the groundwater of the village of Zangalan are as follows: sodium 1mg/lit,
potassium 0.94mg/lit, magnesium 0.33mg/lit, strontium 0.83mg/lit, iron 1.12mg/lit,
zinc 1.21mg/lit, copper 1.12mg/lit, and bismuth 0.06mg/lit, which are below the
international standards. The remaining elements exceed the standards set by the
World Health Organization (WHO). In surface waters, except for the manganese
element which is present at 0.01mg/lit, the rest of the elements exceed international
standards. The main reason for the high concentration of elements, especially heavy
metals, in the surface waters of the village of Zangalan is the failure to prevent the
mixing of wastewater from the 207 Al-Farooq Corps. Additionally, the improper
use of chemical fertilizers for agriculture, the entry of domestic and animal
wastewater into the water, and the absence of water treatment facilities are among
other factors that have contaminated these waters with high concentrations of heavy
metals.

Keywords: Purification, Heavy Metals, Concentration, Wastewater, Chemical
Fertilizers.
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Abstract

The subject of this research is the chemical-technological design of the gathering
and processing system for the Jurassic gas field of Khwaja Ghogordak. The main
objective of this article to determine the most suitable devices and industrial
equipment for the collection, purification, and preparation of natural gas from the
Jurassic deposit of the Khwaja Ghogordak gas field, through the chemical-
technological design of gas collection and purification systems using contemporary
methods and modern equipment. The data was collected through distributing open
ended interview. The participants were officials and experts, as well as the study of
related conducted research. The results of the research indicate that the
composition of natural gas in the present study's mine is different from that of the
currently extracted mine in the Hetriun area. The harmful gases hydrogen sulfide
and carbon dioxide present in the composition of the transferable gas cause rusting
and damage to industrial equipment and pipes. Additionally, hydrogen sulfide is a
highly toxic gas, and an amount of 0.1 percent of this gas in the air can cause
unconsciousness and death. Therefore, the appropriate technological chemical
design of the gas collection and purification system has led to a significant
reduction in the amount of gas extracted from the gas fields being developed, which
is an important and valuable step.

Keywords: Gas Purification, Khwaja Ghogordak, Sour Gas, Jurassic Mine.
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Abstract

One of the main factors contributing to increased pollution is the presence of old
and smoky vehicles. The excessive increase of such vehicles in cities, pollutants
have risen, leading to various diseases such as respiratory disorders,
cardiovascular diseases, and even climate change. Additionally, the excessive use
of fossil fuels, especially gasoline, incurs two drawbacks: it causes environmental
pollution and increases prices, which in turn opens the door to the use of other fuel
materials, including natural gas. The results of numerous studies indicated that the
use of Compressed Natural Gas (CNG) in vehicles can be an effective solution for
addressing environmental pollution problems in cities and can lead to savings in
fuel costs. The aim of this research is to compare CNG gas with other fuels and to
assess its effectiveness in engines. The method of this research is based on a
promotional objective and, from the perspective of data nature, is analytical-
descriptive, with data and information collection carried out through library
methods. The results of this research indicate that compressed natural gas is a safe
and clean fuel, causing less environmental damage compared to other fuels, and a
greater number of vehicles also use it. Therefore, it can lead to the development of
the compressed gas industry. Considering the rich natural gas resources of the city
of Sheberghan and attracting government investment, the importance and position
of compressed gas have become one of the best alternatives to fuel materials in
internal combustion engines.

Keywords: Pollution, Environment, Sheberghan City, Compressed Gas, CNG.
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Abstract

Salt domes affect the quality of surface and groundwater, as well as the soil quality
in the downstream areas, due to the dissolution of various salts. During this
process, a significant volume of salts enters the seawater each year and, under the
influence of various erosive factors, especially water, it reaches the lower areas and
affects the water quality. The aim of this research is to examine the impact of the
Taqchakhana salt dome on the water quality of the downstream areas. To conduct
this research, 9 water samples were collected from the Namakab river, springs on
the right and left sides of the river, and water emerging from beneath the salt dome
over a period of 2 days from these areas. The variables of arsenic, copper, iron,
zinc, measure dissolved solids, electrical conductivity, magnesium, nitrite, bacteria,
dissolved oxygen, and pH were measured and examined. Additionally, the studied
parameters were compared with the standards of WHO, USEPA, and Indian
Standard. The results indicate that the concentration of dissolved solids in
Namakab from the salt dome is higher (TDS=136PPM) and lower from the salt
dome (TDS=1943PPM), the concentration of dissolved salts is higher from the salt
dome (EC=0.18 pms/cm) and lower from the salt dome (EC=2.59 ms/cm), turbidity is
higher from the salt dome (NTU=1.14 NTU) and lower from the salt dome
(NTU=70.4 NTU), nitrate is higher from the salt dome (Nitrate=1-2 Mg/L) and
lower from the salt dome (Nitrate=2-5 Mg/L), dissolved oxygen is higher from the
salt dome (O=5 Mg/L) and lower from the salt dome (O=4 Mg/L), pH is higher and
lower from the salt dome (pH=7.5), temperature is 25°C, arsenic concentration is
higher and lower from the salt dome (Oug/L), copper concentration is higher from
the salt dome (Cu=0.09 Mg/L) and lower from the salt dome (Cu=1.96Mg/L), and
iron and zinc concentration is higher and lower from the salt dome (Zn-Fe=0.01
Mg/L). From comparing the obtained results with globally accepted standards, it
can be concluded that the water of Namakab is not suitable for drinking and
irrigating agricultural lands after passing through the mining area.

Keywords: Tagchakhana, Salt Dome, Water Salinity, Dissolved Solids, Electrical
Conductivity.
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Abstract

Reactors are among the most important equipment in the chemical industry, used
for carrying out chemical reactions. Choosing the appropriate type of reactor for a
technological process results in the production of high-quality chemical products
with lower energy consumption in a short period. The aim of this research was to
identify the appropriate type of reactor for specific productions, using credible
domestic and international scientific sources for identification. Studies showed that
fixed bed reactors consist of a spongy solid bed through which the interacting fluid
passes, and chemical interactions occur on the surface of the catalytic or non-
catalytic bed particles. Fluidized bed reactors are also composed of a spongy
carrier bed that is suspended by the interacting fluid, with the particles in motion,
and chemical interactions occur on the surface of these particles. Both types of
reactors have their own advantages and disadvantages. Fixed bed reactors have
advantages such as simplicity in design and construction, ease of use, and low
consumption. However, they also have disadvantages such as the formation of hot
spots and limited mass and heat transfer capacity. Fluidized bed reactors also have
advantages such as excellent fluid mixing, uniform heat distribution, high mass and
heat transfer capacity, and the absence of hot spots. On the other hand, they also
have disadvantages such as complexity in design and construction, and erosion of
bed particles. Considering the above factors, it can be concluded that the selection
of the appropriate type of reactor in chemical industries depends on various factors
such as the type of interaction, operating conditions, and technological process
requirements.

Keywords: Mass Transfer, Heat Transfer, Fixed Bed Reactor, Fluidized Bed,
Chemical Industries.
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Abstract

Air pollution is considered one of the major environmental problems that arises
from the combustion of fossil fuels. Vehicles are recognized as a significant source
of harmful gases such as Carbon monoxide (CO), unburned Hydrocarbons (HC),
and Nitrogen Oxides (NOX), which pose a serious threat to human health and the
environment. This article examines the role of catalytic converters in reducing air
pollution. The research method of this article is based on a developmental objective
and is analytical-descriptive in nature. Additionally, data collection was conducted
through library research by reviewing related studies. Catalytic converters are
valuable devices installed in vehicle exhaust systems that reduce air pollution by
converting harmful gases into non-harmful gases. Research results show that
catalytic converters can convert 90 to 97 percent of harmful gases into non-harmful
gases. Additionally, there is a need for further research to improve the performance
of these converters. Especially in Afghanistan, which faces serious air pollution
problems, the use of catalytic converters can lead to a reduction in diseases and the
preservation of public health. Ultimately, paying attention to the maintenance and
proper use of catalytic converters in vehicles, especially in urban areas, is of
special importance and can help improve air quality and public health.

Keywords: Air Pollution, Fossil Fuels, Public Health, Harmful Gases, Air Quality,
Vehicles, Catalytic Converters.
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Abstract

Selecting the appropriate extraction method for mines is one of the vital issues. The
aim of this research is to select the appropriate extraction method for the western
part of the Shabashak coal mine. In this research, in order to select the appropriate
extraction method for the western part of the Shabashak coal mine, the UBC
(University of British Colombia) Mining Method Selector software has been used,
which operates based on the modified Nicholas rule or UBC. The Nicholas rule is
such that it considers the degree of conformity of the geometric characteristics and
mechanical properties of the mineral body and its surrounding rocks with various
extraction methods, assigning scores of -49, -1, 0, 1-2, and 3-4. Based on
geological data, the western part of the Shabashak coal mine has the following
geometric characteristics: vein-like, low dip, very thin thickness, an average depth
of more than 600 meters, and excellent quality. Additionally, the adjacent rocks and
coal layers have a medium to weak RMR value. After applying the geometric
specifications and mechanical properties of the coal layers and its adjacent rocks in
the mentioned software, the longwall mining method, cutting and filling, and pillar
cell methods were obtained as the most suitable extraction methods due to their
highest scores.

Keywords: Extraction Method, Shabashak, Coal Mine, Modified Nicholas.
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Abstract

Currently, one of the fundamental problems of the chemical industries in
Afghanistan is the outdated and worn-out equipment that is used in factories in a
non-standard manner and with low production capacity. The aim of the current
research is to examine the damages and erosions that occur in the equipment of the
chemical industries considering their working environment; taking into account the
existing deficiencies, strategies are implemented to prevent damages and
unfortunate incidents. In order to prevent the erosion and damage of equipment in
the chemical industries, various methods such as preventive maintenance,
corrective repairs, scientific and empirical management, the use of technology, and
equipment life management are employed. As a result, by implementing such
strategies, the useful life of chemical industry equipment is extended, and sudden
stoppages, economic losses, human casualties, and environmental pollution are
prevented. One of the most important factors is the management of the equipment's
lifecycle, which is examined as a major strategy for the optimal use of equipment
over the period (from purchase to depreciation). Additionally, this research
emphasizes the importance of combining all these factors to enhance efficiency and
utilization in industrial environments.

Keywords: Repairs, Industrial Equipment, Industries, Technology, Maintenance.
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Abstract

Air pollution has become one of the major challenges of recent decades, having
severe and toxic effects on human health and the environment. In today's world,
where widespread air pollution and its irreparable consequences on humanity and
ecosystems are evident, the need for air filters is felt more than ever. An air filter is
a device that separates harmful particles from the air and transforms polluted air
into clean, unpolluted air. With the advancement of technology, efforts to develop
high-quality and high-capacity filters that can purify air in the best possible way
have increased. However, the high cost of this process is considered a significant
challenge. This research was conducted using library and comparative methods,
and its goal is to design and construct a portable air purification unit using HEPA
and activated carbon filters. The goal is to design an effective and low-cost device
that can provide clean air in enclosed and crowded environments such as halls,
educational centers, shopping centers, and restaurants. As a result of the
researchers' efforts, a desirable prototype of this device was built, and work on
enhancing its capacity and efficiency continues. The research team is committed to
ensuring that the results of this project and the developed device can raise
awareness about the importance of clean air and an unpolluted environment. They
also hope that this project will be a source of inspiration for young researchers
working in the field of environment and air quality. The development of an air
purifier based on HEPA and activated carbon filters is a practical and effective
approach to reducing the effects of air pollution in indoor environments. This
project not only improves the quality of life and public health; it can also serve as a
model for the development of sustainable technologies on a global level.

Keywords: Environment, Air Pollution, Air Purifier, HEPA Filter, Activated
Carbon.
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Abstract

The establishment and physical development of cities are primarily dependent on
environmental and geographical conditions. Urban adjacent spaces, in relation to
various natural environmental factors such as topographical features and proximity
to natural formations like mountains, plains, seas, lowlands, and coastal areas, as
well as the prevailing climatic conditions, play a decisive role in the development of
cities. The aim of this research is to examine and compare the topographic features
and their role in selecting suitable urban locations in Afghanistan, and to explore
the geographical diversity of this country. Afghanistan, due to its mountainous
location and the presence of plains and deep valleys, has a diverse topography that
affects the economic, social, and cultural aspects of cities. One of the main
objectives of this research is also to examine how topography affects the planning
and implementation of urban infrastructure such as roads, buildings, and service
networks in mountainous, semi-mountainous, and flat areas. The main issue of the
present research is identifying urban development patterns based on topographic
diversity, particularly the impact of slope, climatic conditions, and agricultural
lands on the development of Afghanistan cities. The method of this research is
based on developmental goals and, from the perspective of data nature, is
descriptive-analytical, with data and information collected through library
research. The findings of the research indicate that topographic features not only
influence the formation of cities but also affect their economic, political, and social
development. Understanding this diversity can contribute to more sustainable
planning in the future.

Keywords: Topography, Geomorphology, Urban Geography, Natural Disasters,
Natural Factors, Site Selection.
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Abstract

Water, as one of the most essential natural resources for sustainable development,
is of great importance, especially in areas that face not only quantitative limitations
but also qualitative threats. In the fifth district of Mazar-e-Sharif, groundwater
resources are under pressure both quantitatively due to population growth and
qualitatively due to poor wastewater management and improper water
consumption. The aim of this research is to assess the current status of groundwater
and identify the challenges of water resource management in this area. The figures
of this study include official statistics from the Balkh River Basin Authority (BRBA),
field observations, and sampling from monitoring wells. The results indicate that
during the years 2020-2024, the groundwater level has significantly decreased, with
the water depth dropping by approximately 6.5 meters during this period. In terms
of quality, due to the lack of a sewage system, wastewater pollution, and acid rain,
the quality of the water has been severely affected. To improve the situation,
measures such as the implementation of advanced irrigation systems, the use of
modern methods to reduce water consumption, proper management of water
resources, the establishment of a sewage system, waste management, and the
control of industrial wastewater are essential.

Keywords: Groundwater, Quality, Quantity, Pollution, Mazar-e-Sharif.
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Abstract

This research has been conducted with the aim of examining the environmental
awareness level of the students at Jawzjan University (JU) and enhancing their
knowledge in the better utilization of natural resources. The research method used
is considered promotional based on the nature of the data, which is analytical-
inferential. Data collection was conducted using a questionnaire tool in the form of
field surveys. The statistical population of this research includes the students of
Jawzjan University, from whom 100 individuals were randomly selected as sample.
To evaluate the reliability of the questionnaire, Cronbach's Alpha (CA) coefficient
was used, which indicates the satisfactory reliability of the tool used. The results
show that 4 percent of the students have no awareness of environmental issues, 11
percent have very low awareness, 12 percent have low awareness, 37 percent have
moderate awareness, and 36 percent have high awareness. Additionally, the level of
environmental awareness varies among the seven faculties, with students from the
Faculty of Geology and Mines having the highest level of awareness, while students
from the Faculty of Education have the lowest level of awareness. These findings
indicate the need to strengthen environmental education in universities and
implement awareness programs. Especially, the development of educational
programs can be effective in increasing students' awareness and the culture of
environmental protection, thereby preparing the country's youth to face upcoming
environmental challenges.

Keywords: Jawzjan University, Level of Awareness, Culture, Environment, Natural
Resources.
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