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Abstract— Public transportation systems are essential for supporting large-scale mobility, yet they remain a consistent source of atmospheric emissions if
not maintained properly, due to their reliance on internal combustion engine technologies. This literature review examines the composition and behavior of
pollutants emitted from public vehicles, with a primary focus on unburnt hydrocarbons (UHCs) on poorly maintained transport. These compounds are
generated through incomplete combustion processes and represent a chemically diverse group of pollutants with significant roles in atmospheric reactions.
In this article, I will focus solely on pollution levels that exceed the prescribed limits. The review synthesizes current knowledge on the mechanisms of UHC
formation, their chemical characteristics, influencing factors, and their interactions within atmospheric systems. The findings emphasize the importance of
understanding hydrocarbon emissions in evaluating transport-related pollution and their broader environmental implications on poorly maintained
vehicles.
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I INTRODUCTION

The increasing demand for public transportation has led to 4. Composition of Public Vehicle Exhaust

the continuous operation of large vehicle fleets powered Public vehicle exhaust from poorly maintained vehicles is
predominantly by internal combustion engines. These systems composed of both primary and secondary pollutants. Primary
are designed to maximize efficiency and reliability under emissions are those directly released from the engine and
varying operating conditions, yet they inherently produce include carbon monoxide (CO), nitrogen oxides (NOy),
emissions as a by-product of fuel combustion which is  particulate matter (PM), and hydrocarbons (HCs). Secondary
acceptable within a particular limit. Public vehicles often  pollutants are formed through chemical reactions involving
function under dynamic conditions, including frequent  these primary emissions once they enter the atmosphere.
acceleration, deceleration, and extended idling periods, all of Hydrocarbons are a key component of exhaust emissions and
which influence emission profiles. Provided that pollution  are produced when fuel molecules are not fully oxidized during
remains within the prescribed limits, it does not pose a threat to ~ combustion in poorly maintained vehicles. The degree of
human health or living organisms. oxidation depends on several parameters, including combustion
Exhaust emissions from these poorly maintained vehicles  temperature, air—fuel ratio, and the effectiveness of mixing
consist of a mixture of gases and particulates formed during ~ between fuel and air within the combustion chamber [3]. In
combustion and subsequent chemical reactions within the addition, engine-specific factors such as fuel injection timing,
engine and exhaust system [1]. Among these emissions, spray characteristics, and turbulence intensity influence
unburnt hydrocarbons (UHCs) are of particular interest due to ~ combustion efficiency [4].

their origin in incomplete combustion and their complex The hydrocarbon fraction of exhaust emissions from poorly
chemical structures. Unlike fully oxidized products such as maintained vehicles is highly diverse, encompassing a wide
carbon dioxide, UHCs retain reactive molecular configurations range of molecular structures. These include simple alkanes,
that allow them to participate in a range of atmospheric ~ Which are relatively stable, as well as more complex
processes poorly maintained vehicles. unsaturated and aromatic compounds that exhibit higher
The study of UHC emissions is essential for understanding the reactivity. The presence of this diverse mixture contributes to
chemical behavior of pollutants released by poorly maintained ~ the complexity of hydrocarbon behavior in both the exhaust
vehicles in public transport systems which are not maintained ~ Stream and the atmosphere.

properly. Their variability, both in composition and

concentration, reflects the combined effects of engine design,

fuel properties, and operational conditions. As a result, UHCs B. Mechanisms of Formation

provide valuable insight into the efficiency of combustion  Unburnt hydrocarbons are primarily formed because of
processes and the broader dynamics of transport-related  incomplete combustion within the engine in poorly maintained
emissions [2]. vehicles. Several physical and chemical mechanisms contribute
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to this process. One important factor is the presence of crevice
volumes within the engine, where fuel-air mixtures can
become trapped and escape combustion. Similarly, the
phenomenon of wall quenching occurs when the flame front is
extinguished near cooler surfaces, leaving partially oxidized
fuel residues.

Fuel-rich zones within the combustion chamber also contribute
to UHC formation in poorly maintained vehicles. In these
regions, insufficient oxygen prevents complete oxidation of
hydrocarbons, resulting in the release of partially combusted
compounds. Additionally, limitations in post-combustion
oxidation within the exhaust system can allow hydrocarbons to
persist in the emitted gases.

Temperature plays a critical role in determining combustion
efficiency. At lower temperatures in poorly maintained
vehicles, the rate of oxidation decreases, leading to higher
levels of unburnt hydrocarbons. Public transport vehicles
frequently operate under transient conditions, where rapid
changes in speed and load lead to fluctuations in temperature
and pressure. These variations in poorly maintained vehicles
disrupt optimal combustion conditions and increase the
likelihood of incomplete combustion [5]. However, if pollutant
levels produced due to incomplete combustion stay below the
established standards, they are not considered harmful to
humans or life.

C. Chemical Composition and Properties

Unburnt hydrocarbons from poorly maintained vehicles consist
of a broad spectrum of organic compounds, including alkanes,
alkenes, and aromatic hydrocarbons. The relative abundance of
these compounds depends on factors such as fuel composition
and combustion conditions emitted from poorly maintained
vehicles. Commonly identified species in vehicle emissions
include pentane, benzene, toluene, and xylene derivatives [6].
The chemical properties of these compounds from poorly
maintained vehicles vary significantly. Alkanes are generally
less reactive, while alkenes and aromatic hydrocarbons exhibit
higher reactivity due to the presence of double bonds and ring
structures. These differences influence how hydrocarbons
behave once released into the atmosphere because of poorly
maintained vehicles.

Volatility in poorly maintained vehicles is another important
property that affects the distribution of hydrocarbons in the
environment. More volatile compounds tend to disperse
rapidly, while less volatile species may persist and participate
in longer-term chemical processes. The combination of
structural diversity and varying reactivity makes UHCs a
complex group of pollutants to analyze [7].

II.  ENVIRONMENTAL  IMPLICATIONS UNBURNT

HYDROCARBONS

OF

A. Role in Atmospheric Photochemistry

Unburnt hydrocarbons from poorly maintained vehicles play a
central role in atmospheric photochemical reactions. In the
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presence of sunlight, they react with nitrogen oxides to form
reactive intermediates that contribute to the formation of
ground-level ozone. These reactions involve a series of radical-
driven processes, including initiation, propagation, and
termination stages [8].

B. Interaction with Other Atmospheric Components

Hydrocarbons from poorly maintained vehicles interact with a
variety of atmospheric constituents, including nitrogen oxides,
hydroxyl radicals, and other oxidizing agents. These
interactions lead to the formation of secondary pollutants and
intermediate compounds, which can further participate in
chemical reactions. When pollution is kept within regulated
thresholds, it is generally not dangerous to people or other
forms of life.

The complexity of these interactions arises from the diversity
of hydrocarbon species and their varying reactivity from poorly
maintained vehicles. Some compounds react rapidly,
contributing to short-term changes in atmospheric composition,
while others persist for longer periods and influence long-term
processes. The interplay between hydrocarbons and other
pollutants highlights the interconnected nature of atmospheric
chemistry [9].

III. FACTORS INFLUENCING UHC EMISSIONS IN PUBLIC
TRANSPORT

A. Operational Conditions

Public transport vehicles operate under highly variable
conditions, including frequent stops, idling, and changes in
speed. These conditions in poorly maintained vehicles disrupt
steady-state combustion and reduce overall efficiency, leading
to increased hydrocarbon emissions. Transient operating
conditions are particularly significant from poorly maintained
vehicles, as they create fluctuations in temperature and air—fuel
ratios that promote incomplete combustion [10].

B. Engine Design and Combustion Parameters

Engine design plays a crucial role in determining emission
characteristics. Parameters such as compression ratio, ignition
timing, and fuel injection strategy influence how effectively
fuel is burned in poorly maintained vehicles. Engines that
operate under suboptimal conditions are more likely to produce
higher levels of unburnt hydrocarbons [11].

C. Mechanical Degradation and Maintenance

Over time, engine components undergo wear and degradation,
which can reduce combustion efficiency. Factors such as
injector fouling, valve leakage, and carbon buildup contribute
to incomplete combustion and increased emissions from poorly
maintained vehicles. Proper maintenance practices therefore
play keep a check on the emission performance of public
transport vehicles [12].

D. Fuel Characteristics

Fuel properties, including volatility, molecular composition,
and impurity levels, significantly influence hydrocarbon
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emissions from poorly maintained vehicles. Fuels with
complex molecular structures may be more difficult to fully
oxidize, particularly under transient operating conditions.
Variations in fuel quality can therefore lead to differences in
emission profiles.

IV. DISCUSSION

The review consistently identifies unburnt hydrocarbons from
poorly maintained vehicles as a key component of emissions
from public vehicles. Their formation is governed by a
combination of physical and chemical processes, as well as
operational factors specific to public transport systems which
are not maintained properly. The variability in these factors
leads to a wide range of emission characteristics, making
UHCs a complex area of study.

One of the defining features of hydrocarbon emissions is their
chemical diversity from poorly maintained vehicles. This
diversity results in a broad spectrum of reactivities and
atmospheric lifetimes, which complicates efforts to fully
characterize their behavior. Furthermore, their interactions with
other pollutants create a network of chemical processes that
extend beyond primary emissions.

Public transport systems if not maintained properly provide a
unique context for studying these emissions due to their scale
and operational intensity. The continuous operation and
dynamic conditions of these systems highlight the importance
of understanding how hydrocarbons are formed and how they
behave once released into the atmosphere.

V. CONCLUSION

Unburnt hydrocarbons from poorly maintained public vehicle
exhaust represent a complex and significant component of
atmospheric pollution. Their formation is primarily driven by
incomplete combustion processes, while their environmental
significance arises from their role in atmospheric chemical
reactions. The diversity, reactivity, and variability of these
compounds because of poor maintenance, make them essential
to understanding the broader dynamics of transport-related
emissions. A comprehensive analysis of UHC emissions
provides valuable insight into the behavior of pollutants in
modern transportation systems. A properly maintained public
transport system will not be a source of any kind of pollution
and its related problems.
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