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Abstract
It is essential to have knowledge of the biodegradation kinetics of biodiesel fuels while choosing the best remediation 

tactics and doing risk and impact assessments. However, there is a lack of consistency in this information, and we 
still don't fully understand what causes variation in biodegradation rates. In order to determine the 142 biodegradation 
and 56 mineralization half-lives of diesel and biodiesel fuels in diverse experimental setups, we thoroughly analysed 
32 scientific literature sources. Using sets of averaged half-life values and their statistical uncertainty, the analysis 
focused on the variation in half-lives among fuels and experimental settings. Biodegradation half-lives varied from 9 
to 62 days across all data sites and were 2-5.5 times shorter than mineralization half-lives. In terrestrial environments, 
biodegradation and mineralization half-lives were 2.5–8.5 times longer for all fuels than in aquatic systems. a system 
of water. Although discrepancies in the quantity of data points from separate studies obscured differences in half-lives 
between different fuels, the half-lives were generally shorter for blends with greater biodiesel concentration. The kind of 
mixes and experimental system did not, in the majority of cases, have statistically significant effects on biodegradation 
half-lives. While more research is necessary to define the rates of biodegradation in anaerobic environments, our data 
can be utilised to better characterise the dangers and effects of biodiesel fuels in aerobic aquatic and terrestrial habitats. 
Due to its relatively high biodegradability, biodiesel fuels may benefit from remediation techniques that use monitored 
natural attenuation and other passive methods to degrade and disperse contaminants in their natural environments.
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Introduction
Depending on the nation or location, biodiesel, a form of fuel 

made primarily from plants, is blended with petroleum diesel oil in 
amounts ranging from 2 to 20%. Cadillo Benalcazar Gupta, DeMello, 
and Schleicher. The Renewable Energy Directive for the time period 
in the European Union sought to replace 10% of fossil fuels with 
biofuel The European Parliament.  The production of biofuels has been 
increasing significantly, with the annual global production of biodiesel 
increasing more than ten times between 2000 and 2020, reaching 45 
billion litres. This increase was accompanied by a rise in understanding 
of the possible drawbacks of producing biofuels from agricultural 
plants, which are mostly brought on by the conversion of natural land 
to cultivated land, which releases carbon stored in the soil and natural 
biomass as CO2 In addition to social effects, competition with food and 
feed may indirectly result in the loss of natural land somewhere else. 
Regulations limiting the production of biofuel from first-generation 
feedstock to 7% in 2015 and ultimately 3.8% in 2030 were created 
as a result of these worries. Biodiesel is typically thought to be easily 
biodegradable in the environment, with blends containing more 
biodiesel reporting much greater biodegradation rates. According to the 
dictionary, "biodegradation" is the process by which microorganisms 
break down organic materials into more basic ones [1,2]. The term 
"mineralization" refers to the degree of deterioration attained when 
microbes completely consume the test chemical, producing carbon 
dioxide, water, mineral salts, and new microbial cellular components. 
Several factors, such as the environment and exposure conditions 
(aerobic or anaerobic), or the species of degrading microorganisms, 
might affect the biodegradation and mineralization kinetics of 
biodiesel fuels. Knowledge of these factors, as well as information on 
the biodegradation and mineralization kinetics in various conditions 
and types of environments, is necessary for the selection of an 
appropriate remediation strategy for biodiesel fuels and the assessment 
of environmental risks and impacts of biodiesel emissions to the 

environment. One review on the environmental fate of biodiesel has 
been written, although it concentrates on subsurface biodiesel transport 
mechanisms rather than issues with biodegradation and mineralization. 
Although there are individual studies available that give experimental 
results on its biodegradation and/or mineralization, this data has not 
yet been systematically gathered, examined, and compared. In this 
review, we assemble information on the biodegradation kinetics and 
explain the variables that affect the half-lives of biodegradation and 
mineralization. We take into account different media, aeration settings, 
and types of biodiesel blends [3,4]. Diesel fuel derived from petroleum 
is used as the comparison standard. Two steps were taken in conducting 
the review. In the first phase, we compiled a list of all research that 
touch on any aspect of the biodegradation of biodiesel fuels and may 
therefore include information on the kinetics of biodegradation and/or 
mineralization [5,6]. The following keyword combinations were used 
to locate those studies in the Scopus database: biodiesel, diesel, blend, 
biodegradation, mineralization, bacteria, degradation, and microbial 
degradation. As a result, we discovered 145 peer-reviewed papers [7,8]. 

Discussion
The second phase was searching each of these publications for 

information on the kinetics of biodegradation or mineralization, such 
as half-lives or rate constants. Results were included in the analysis 
if the following requirements were satisfied: the half-life values were 
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either provided by the authors or could be calculated from other data 
presented in the article typically, rate constants; the type of fuel; the 
type of system aquatic, terrestrial; and the aeration conditions [9,10]. 
Only if measured in the same experiment as for biodiesel fuels were 
the data on the mineralization or biodegradation kinetics of diesel 
fuels included. Studies measuring the biodegradation of particular fuel 
components were excluded because they could not be compared to data 
on overall biodegradation, such as chromatograms or mass fractions 
for components of biodiesel or composition assessments of FAMEs. 
Data for blends that reflect degradation as a drop in purity or as a 
change in indicator colour were also excluded. Which burned crude oil, 
jet fuel, pure petroleum hydrocarbons, or other fuels besides petroleum 
As a result; data on mineralization and/or biodegradation kinetics 
were discovered in 32 papers, all of which passed the requirements 
for inclusion in the second stage of the review process. If available, 
non-mandatory information regarding other factors that may have an 
impact on the biodegradation process, such as the type of fuel used, the 
origin of the microorganisms autochthonic microorganisms present 
in the sample or prepared inoculum), soil moisture, and temperature, 
was also reported to support the interpretation of the results. It is 
essential to have knowledge of the biodegradation kinetics of biodiesel 
fuels while choosing the best remediation tactics and doing risk and 
impact assessments. However, there is a lack of consistency in this 
information, and we still don't fully understand what causes variation 
in biodegradation rates. In order to determine the biodegradation 
and mineralization half-lives of diesel and biodiesel fuels in various 
experimental setups, we thoroughly analysed 32 scientific literature 
sources. Using sets of averaged half-life values and their statistical 
uncertainty, the analysis focused on the variation in half-lives among 
fuels and experimental settings. Biodegradation half-lives varied 
from 9 to 62 days across all data sites and were much shorter than 
mineralization half-lives. In comparison to aquatic systems, the 
half-lives of biodegradation and mineralization were twice longer 
in terrestrial systems for all fuels. The halving times were generally 
shorter for blends with higher biodiesel percentage, while variations 
in the amount of data points from separate studies obscured variations 
in fuel half-lives. The kind of mixes and experimental system did 
not, in the majority of cases, have statistically significant effects on 
biodegradation half-lives. While more research is necessary to define 
the rates of biodegradation in anaerobic environments, our data can 
be utilised to better characterise the dangers and effects of biodiesel 
fuels in aerobic aquatic and terrestrial habitats. Due to its relatively 
high biodegradability, biodiesel fuels may benefit from remediation 
techniques that use monitored natural attenuation and other passive 
methods to degrade and disperse contaminants in their natural 
environments. 

Conclusion
Knowledge of these factors, as well as information on the 

biodegradation and mineralization kinetics in various conditions 
and types of environments, is necessary for the selection of an 
appropriate remediation strategy for biodiesel fuels and the assessment 
of environmental risks and impacts of biodiesel emissions to the 
environment. One review on the environmental fate of biodiesel has 
been written, although it concentrates on subsurface biodiesel transport 
mechanisms rather than issues with biodegradation and mineralization. 
Although there are individual studies available that give experimental 
results on its biodegradation and/or mineralization, this data has not 
yet been systematically gathered, examined, and compared. In this 
review, we assemble information on the biodegradation kinetics and 
explain the variables that affect the half-lives of biodegradation and 
mineralization. We take into account different media, aeration settings, 

and types of biodiesel blends. Diesel fuel derived from petroleum is 
used as the comparison standard. Two steps were taken in conducting 
the review. In the first phase, we compiled a list of all research that 
touch on any aspect of the biodegradation of biodiesel fuels and may 
therefore include information on the kinetics of biodegradation and 
or mineralization. The following keyword combinations were used to 
locate those studies in the Scopus database: biodiesel, diesel, blend, 
biodegradation, mineralization, bacteria, degradation, and microbial 
degradation. As a result, we discovered 145 peer-reviewed papers. The 
second phase was searching each of these publications for information 
on the kinetics of biodegradation or mineralization, such as half-lives 
or rate constants. Results were if the following requirements were 
satisfied: half-life numbers were either provided by authors or could 
be computed from other information in the paper. In most cases, 
rate constants Aeration conditions, system type aquatic or terrestrial, 
fuel type, and system were all stated. Only if measured in the same 
experiment as for biodiesel fuels were the data on the mineralization or 
biodegradation kinetics of diesel fuels included. Studies measuring the 
biodegradation of particular fuel components were excluded because 
they could not be compared to data on overall biodegradation, such 
as chromatograms or mass fractions for components of biodiesel or 
composition assessments of FAMEs. Data for blends as well as methods 
to express degradation as a drop in purity or a change in the indicator 
colour were excluded. Which utilised fuels other than petroleum-
based diesel? As a result, data on mineralization and/or biodegradation 
kinetics were discovered in 32 papers, all of which passed the 
requirements for inclusion in the second stage of the review process. 
Where available, non-mandatory information regarding other aspects 
that may have an impact on the biodegradation process, such as the 
fuel specification, the source of the microorganisms, soil moisture, and 
temperature, was also supplied in order to support the interpretation 
of the results.
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