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Extended abstract
1- Introduction

Crude oil and its derivatives represent one of the most significant sources of fuel on a global scale. With
continuous industrial advancements, the production and consumption of these resources are increasing
daily worldwide. However, this escalating demand has led to substantial soil contamination, adversely
influencing environmental quality and human health. The pollution attributed to petroleum
hydrocarbons poses a grave threat to the well-being of all living organisms across the planet.
Environmental degradation resulting from petroleum spills profoundly impacts soil ecosystems,
increases hydrophobicity, diminishes water accessibility, and directly contaminates flora and
microorganisms. Excessive contamination from point sources impairs soil functionality, disrupts plant
growth and microbial activity, and results in enduring ecological repercussions.

Mangrove forests are critical ecosystems that harbor vast biodiversity, both aquatic and terrestrial, and
are particularly vulnerable to pollution. Oil contaminants jeopardize the integrity of these ecosystems
and instigate adverse alterations. Factors contributing to oil pollution along coastlines include oil tanker
operations and fuel smuggling. Therefore, it is imperative to examine the impacts of oil substances on
coastal soil. This study explores the ramifications of kerosene and diesel hydrocarbon pollutants on the
physical characteristics of sediments from mangrove forest coastlines.

2- Methodology

To investigate the effects of petroleum pollutants on soil, samples were taken from the surface layer (0-
10 cm) of coastal sediments in the mangrove forest of the Kulgan area in Bandar Abbas. Samples were
placed in plastic containers with a capacity of 3 kg, air-dried, and homogenized. Following a completely
randomized design, samples were contaminated with kerosene, diesel, and oil compounds at three
concentrations (0%, 4%, and 8% w/v) in triplicate. The samples were kept in a soil and water
laboratory at a temperature of 18-25°C for 10 days under field capacity to 50% field capacity in dry
and wet conditions to stabilize the soil conditions. After a ten-day rest period, samples were slowly taken
from the respective treatments with minimal disturbance, air-dried, and several physical parameters
of the soil were investigated. Statistical analysis and comparison of data averages were conducted using
a one-way analysis of variance and Duncan's test with SPSS16 software at the 5% significance level.
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3- Results

The findings from the one-way variance analysis revealed statistically significant effects of petroleum
contaminants on specific physical parameters at the 1% level across all experimental treatments.
Metrics such as MWDwet, MWDdry, turbidity height, clay and silt dispersion percentages in water,
the percentage of aggregate destruction (PAD), and bulk density were significantly affected compared
to the control treatment. The comparison of averages indicated that both concentrations of kerosene
significantly increased the MWDdry value compared to the control and diesel treatments (4% and 8%o).
Simultaneously, the bulk density (BD) and turbidity height of the soil solution decreased with increases
in MWDdry, AS, and PAD. Diesel treatments exhibited positive trends in MWDwet, MWDdry, and AS
properties, while parameters such as clay and silt dispersion percentages, BD, turbidity height, and
PAD showed negative trends compared to the control. The minimum recorded PAD was 4% for diesel,
while the maximum PAD was 4% for kerosene.

4- Discussion & Conclusions

This research demonstrates that both kerosene and diesel oil pollutants significantly affect the
physical properties of mangrove forest soils, with notable differences in their impacts. Both pollutants
penetrated the soil, causing particle separation, increased pore spaces, and increased total soil volume
due to their hydrophaobic properties, leading to decreased BD. Kerosene and diesel, having low water
solubility, formed complexes with soil mineral particles, helping stabilize soil structure and reducing
the dispersion of clay and silt in wet conditions. Both types of oil pollution caused a decrease in turbidity
height; however, diesel treatments resulted in more suspended soil particles compared to kerosene. This
is due to diesel’s higher viscosity and slower flow rate, which delayed the settling of suspended particles
and increased turbidity. Kerosene showed a higher percentage of soil degradation than diesel because
its shorter hydrocarbon chains break down faster, resulting in more destructive effects on the soil. In
conclusion, kerosene has more detrimental effects on the physical characteristics of mangrove forest
sediments than diesel. The observed changes in BD, AS, soil solution turbidity, and PAD underline the
impact of kerosene and diesel. These findings enhance our understanding of oil pollution’s effects on
coastal soils and suggest appropriate management strategies to mitigate these impacts. This study
highlights the need for further research into the long-term effects of petroleum hydrocarbons on soil
health and ecosystem stability. Future research should investigate the biochemical pathways through
which these hydrocarbons interact with soil constituents and the potential for remediation strategies to
restore affected soils. Understanding the precise mechanisms of pollutant-soil interactions will be
critical for developing effective mitigation and rehabilitation techniques to protect mangrove forests
and similar ecosystems from ongoing and future petroleum contamination.
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Table 1. Analysis of variance for soil physical properties.

Sla o 2 Silo az e S glie
(Mean squares) b3t (Squr_ces of
BD PAD %silt+clay H.T.W AS MWDgy ~ MWDuye (dh variations)
0.020%* 0.035** 33.600**  50.956**  0.027**  0.019** 0.232** 5 Dt
treatment
0.002 0.003 0.333 0.460 0.007 0.002 0.014 12 Uas
(Error)
2.5 0.5 0.75 4.9 11.306 1.72 11.37 ) S oy
CV (%)

Aoy ) g0 mhaw jo s S g s dxe pé i@ Fk x NS

ns, *, **: non significant and significant at P<0.05 and P<0.01, respectively. MWD.:: Mean weight diameter of

wet aggregates, MWDygry: Mean weight diameter of dry aggregates, AS: aggregate stability, PAD: Percentage of
aggregate destruction, H.TW: The height of the turbidity meter in water.
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