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isopropanol was mixed with different volumetric concentrations of each gasoline to
assess its potential as an octane booster. Using normal ASTM procedures, the RON
and MON of each blend were assessed. The findings showed that the octane levels
of all base fuels had significantly increased. LSRN and HSRN showed the biggest
gains, while isomerate and reformate showed very modest improvements. It was
discovered that adding isopropanol enhanced the mixes’ anti-knock capabilities,
making them more appropriate for contemporary high-compression engines. The
study also emphasizes how crucial it is to optimize blending ratios to balance the
increase in octane with other gasoline characteristics like stability and volatility.
The experimental results reported that fuel blends’ antidetonation performance, as
determined by their octane number, varies in the following order: isopropanol >
reformate > isomerate > light straight run naphtha > heavy straight run naphtha by
octane number. Finally, isopropanol may be a useful and sustainable additive for
raising the octane level of gasoline, improving fuel economy and lessening engine
knocking.
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1. Introduction

The industrial civilization of today is based on non-renewable energy sources, especially in the transportation
sector. Despite advancements in innovative energy vehicles, internal combustion engines remain the dominant
power source for cars [1]. The consumption of non-renewable fossil fuels is accelerated by the increase in
automobile ownership. In the meantime, the greenhouse effect and acid rain are made worse by the pollutants that
come from burning fossil fuels [2,3]. Therefore, producing clean and renewable energy for engines as substitutes
for fossil fuels is a robust approach for addressing global energy and environmental challenges [4].

Widely used sustainable fuels incorporate bio-gasoline, hydrogen, alcohols, biogas, and biodiesel [5-8]. Due
to their greater energy density per unit volume, alcohols are a superior surrogate fuel for spark ignition engines
than hydrogen and biogas [9]. Additionally, vehicles must carry additional high-pressure equipment when using
gaseous fuels [10]. Moreover, oxygenates like alcohols, which are extensively used in Sl engines, are methyl
alcohol, ethanol, and butanol [11-14]. Methanol can be used in SI engines to increase thermal efficiency and lower
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hazardous emissions [15]. Methyl Alcohol is not appropriate for broad usage as a surrogate fuel, though, because
it is poisonous and can cause a major catastrophe if it seeps into the atmosphere [16,17]. Although ethyl alcohol
is the most commonly utilized alcoholic fuel worldwide, prolonged utilization of ethyl alcohol in gasoline engines
may cause rubber parts to expand and break, as well as deterioration of the engine’s fuel system due to corrosion
[18]. Isopropanol-butanol-ethanol (IBE) or acetone-butanol-ethanol (ABE) fermentation is typically used to
produce biobutanol, a second-generation biomass fuel [19-22]. Although biobutanol is a better option for SI
engines than ethanol or methanol regarding safety and engine longevity, butanol’s high viscosity and poor
evaporation properties make it unsuitable for SI engines [23]. Table 1 summarizes these additives’ key fuel
properties and performance aspects.

Table 1. Properties of gasoline fuel additives and performance aspects.

Ethanol Methanol n-Butanol Isopropanol

Properties Gasoline [24,25] [2426] [27.28] [29,30] [30,31]
RON 92 108 112 92 118
Latent heat at 298 K, (kJ/kg) 380-500 904 1170 582 758
MON 78.2 90 91 85 99
Heat of evaporation at 25 <C (kJ/kg 351 919.6 1089 707.9 756.6
Oxygen content, wt% 0 34.8 50 21.6 26.6
Stoichiometric air—fuel ratio (AFR) 14.7 9.0 6.43 11.2 104
Density at 298 K (kg/m®) 715-765 795 798 813 786
Auto-ignition temperature (C) 228-470 420 465 343 399
Flash point, € —45 17 12 36 11.67
Carbon content, wt% 86 52.14 38 65 59.96
Boiling temperature (C) 38-204 78 65 118 84
Hydrogen content, wt% 14 13.13 12 13.60 13.42
Lower heating value (LHV) (MJ/kg) 43.4 26.8 20.1 33.1 304
Laminar flame speed (cm/s) 33-44 48 48 48 45

One significant consequence of the fermentation of IBE is isopropanol. It exhibits an acetone and ethanol-
like scent and is an isomer of propanol [32,33]. Because it rarely results in blindness, isopropanol is safer to use
and less hazardous than methanol. It also has a greater volumetric energy density and heating value than ethyl
alcohol. Compared to butyl alcohol, isopropyl alcohol possesses a greater octane rating, great evaporation
characteristics, less viscosity, and more oxygen. Isopropyl alcohol is more suited for widespread use in gasoline
engines since it combines the benefits of methanol, ethanol, and butanol. Nevertheless, compared to methanol,
ethanol, and butanol, there is far less research on using isopropyl alcohol in engines. The majority of these studies
concentrate on CI engines, with less emphasis on the utilization of isopropanol in gasoline engines.

Liu et al. [34] examined the efficiency of a turbocharged diesel engine running on various isopropyl alcohol-
diesel blends with ratios of 0% to 20% volumetrically of isopropyl alcohol. The authors discovered that the
addition of isopropanol greatly decreased the test diesel engine’s emissions of soot and carbon monoxide.
Concurrently, as the isopropyl alcohol ratio rose, the ignition time decreased, and brake-specific fuel consumption
(BSFC) rose [34]. Li et al. [35] investigated the impact of the isopropyl alcohol ratio on the ignition and flame
structure of spray in IBE-diesel mixtures using optical analysis. The findings showed that the spray combustion
properties improved, and the soot production dramatically decreased as the isopropanol ratio rose [35]. Alptekin
[36] investigated the influence of isopropyl alcohol as an additive on diesel burning and exhaust emissions. The
obtained results indicated that mixtures of isopropyl alcohol and diesel had greater BSFC and ultimate cylinder
pressure than pure diesel. Furthermore, the addition of isopropanol increased the concentrations of HC, CO, and
NOy [36]. Besides, lliev et al. [37] studied the experimental influence of using isopropanol (IP) gasoline blends on
a gasoline direct injection engine to examine performance and emission properties. The following gasoline and
isopropanol mixtures were used in this investigation: 10% isopropanol, 20% isopropanol, 30% isopropanol, 40%
isopropanol, and 50% isopropanol by volume. In comparison to net gasoline, NOx emissions rose as the amount
of isopropanol in blends increased. P20 mixtures produced the highest NOx emissions (405 ppm) at low engine
speeds, whereas IP50 mixtures produced the highest NOy emissions (450 ppm) at high engine speeds.

The study by Zhang et al. [38], diesel that contains isopropanol rather than gasoline would have greater
particulate matter (PM) emission reduction effects [38]. The lean-burn limit of isopropyl alcohol on a petrol engine
was investigated by Gainey et al. [39]. The findings demonstrated that, with an intake temperature of 320 K and
an inlet pressure of 1 bar, the lean-burn limit achieved A with an excess air ratio of 1.6. In the meantime, scientists
advanced the burning phase to increase the combustion stability of isopropyl alcohol by utilizing its strong anti-
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knock property [39]. Additionally, Sivasubramanian et al. [40] investigated the burning and pollutant properties
of mixtures of petrol and isopropyl alcohol with ratios from 10% to 30% volumetrically in a SI engine with port
injection. The authors found that increasing the isopropanol ratio accelerated the rate of heat release, raised the
engine’s cylinder pressure, and improved its thermal efficiency; at the same time, a higher isopropyl alcohol ratio
will result in NOy pollutants rising while HC and CO pollutants falling [40]. Alcohols have several benefits, but
they have a lower heating value than gasoline, which raises the engine’s BSFC and allows cars to carry more fuel
for the same distance [41]. However, the utilization of alcohol in engines can cause corrosion of some parts, and
the corrosion caused by alcohol is harmful to engines [42-44].

The principal objective of this study is to assess how isopropanol, a sustainable and renewable gasoline
additive, affects the octane performance of various gasoline constituents, such as isomerate, reformate, HSRN,
and LSRN. To experimentally ascertain its impact on the RON and MON of different petrol mixtures, isopropanol
is blended at different weight percentages (0-100%). Moreover, this research primarily aims to evaluate
isopropanol’s potential as an environmentally friendly octane enhancer that will promote the shift to cleaner energy
sources while maintaining combustion stability and good fuel performance.

2. Research Methodology

This methodology allows comprehensive assessment of the effect of isopropanol on octane performance of
various gasoline constituents, thereby, determine the ideal blending ratios and identify any possible fuel property
trade-offs.

2.1. Materials

Figure 1 displays the experimental materials employed in this study. LSRN’s higher straight-chain
hydrocarbon composition results in a comparatively low RON and MON. When combined with isopropanol, both
RON and MON significantly rise. The high-octane ratings of isopropanol make up for LSRN’s low base octane,
which enhances the fuel’s anti-knock qualities under both normal and heavy load circumstances. Furthermore,
HSRN has lower RON and MON because of heavier, less volatile hydrocarbons, similar to LSRN. Although
isopropanol blending raises RON and MON, the effect might not be as noticeable as it would be for LSRN because
HSRN already has a higher RON. Isopropanol still offers considerable advantages in high-compression engines,
such as improving combustion stability and lowering knocking tendencies. Besides, isomerate has a high RON
and MON since it is rich in branched paraffins. Both are significantly improved by blending with isopropanol,
particularly in high-load situations. Since the addition of isopropanol increases the fuel’s resistance to knocking
without sacrificing other properties, the increase in MON is especially advantageous for engines that need good
anti-knock performance. Additionally, reformate already has a high RON and MON due to its high aromatic
content. Although the shift is less noticeable than in LSRN or HSRN, isopropanol further improves both figures.
The addition of isopropanol enhances the reformate’s knock resistance and combustion efficiency, making it ideal
for application in premium fuels.

Light
Straight
Run
WET

Research

Paper
Materials

Figure 1. Research paper materials employed in this work.
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2.2. Method

MON and RON for mixtures of isopropyl alcohol with studied gasoline components have been studied at 0,
10, 20, 30, 40, 50, 60, 70, 80, 90, and 100 weight percent. By ASTM D2699, a standard research octane number
test procedure was used to calculate each blend’s RON. The test fuel is ignited in a test engine under compression
ratios and operating settings as part of the RON test, which uses a Cooperative Fuel Research (CFR) petrol engine
run under controlled conditions. Furthermore, by ASTM D2700, a standard Motor Octane Number test procedure
was used to calculate each blend’s MON. Like the RON test, the MON test simulates high-load driving conditions
using a CFR engine in harsher circumstances, such as increased engine speed and temperature. Figure 2 shows the
CFR engine test to examine RON and MON.

Figure 2. CFR engine test to examine RON and MON.

3. Results and Discussion

To prevent knocking, spontaneous combustion of the fuel for SI engines should be avoided. Octane rating
and octane number are the terms used to describe the indexes utilized for gasoline burning level. MON and RON
of the petrol and its mixtures were measured through experimentation in the current investigation. RON provides
insights on how the petrol fuel behaves under moderate operating conditions, which are more akin to town driving
(low engine temperature and speed), while the MON provides information under harsher conditions, which are
more akin to highway driving (high engine temperature and speed).

The anti-knock index (AKI) is calculated as the mean of MON and RON and provides a more accurate
representation of the octane rating. According to ASTM D4814, this index should be 87, modified according to
the season, and used at gas station dispensers with the label (R + M)/2. Under milder and harsher settings, the AKI
provides more accurate information about fuel quality. The distinction between RON and MON is the gasoline’s
sensitivity (S). To ensure gasoline remains stable under varying driving conditions, this value should be minimized
as much as possible, particularly at S < 10 octane units.

Table 2 displays the computed AKI and S as well as the observed values of RON and MON in experiments
for gasoline fractions and renewable and sustainable gasoline additives such as isopropanol.
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Table 2. The computed AKI and S, as well as the observed values of RON and MON in experiments for gasoline
fractions and renewable and sustainable gasoline additives such as isopropanol.

IP LSRN HSRN Reformate Isomerate
RON 117 66 62 100.1 87
MON 99 62 58 83.5 83.9
AKI 108 64 60.5 91.8 85.45
S 18 4 4 16.6 3.1

3.1. Research Octane Number

Adding oxygenated components to gasoline can increase the blends’ octane number. Consequently, mixing
them with petrol can lessen the possibility of knocking in petrol engines. The potential of isopropyl alcohol as a
sustainable octane enhancer is highlighted by the study on the influence of RON in mixtures of isopropyl alcohol
with LSRN. When combined with LSR naphtha, isopropanol’s high intrinsic RON can greatly increase the fuel’s
overall RON, making it appropriate for contemporary high-compression engines that require fuels with exceptional
anti-knock properties. In addition to raising the fuel’s RON, isopropanol blending enhances combustion stability
and lessens knocking tendencies. The blending ratio and the baseline RON of the LSRN, however, determine how
much the RON increase occurs. Although RON increases more noticeably at higher isopropanol concentrations,
other characteristics such as volatility and phase stability may be affected, necessitating further tuning to suit real-
world applications.

The effect of RON on the mixtures of isopropanol with LSRN is studied. Figure 3 clarifies the RON for
mixtures of multiple proportions of isopropyl alcohol with LSRN. The results showed that the values of RON for
mixtures of isopropyl alcohol with LSRN at 0, 10, 20, 30, 40, 50, 60,70, 80, 90, and 100 by weight percent are 66,
71.1,76.2,81.3, 86.4,91.5, 96.6, 101.7, 106.8, 111.9 and 117. Furthermore, the results indicated that increasing
the amount of isopropanol added to LSRN led to a higher the research octane number.
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Figure 3. RON for mixtures of multiple proportions from isopropy! alcohol with LSRN.

The effectiveness of isopropanol as a high-octane addition for enhancing fuel performance is reflected by the
influence of RON on mixtures of isopropyl alcohol with HSRN. For instance, addition of isopropanol, which has
a high intrinsic RON, greatly improves HSRN, which can be identified based on its low RON because of its larger
proportion of heavier hydrocarbons. The blending of isopropanol and HSR naphtha increases the total RON,
making the blend more knock-resistant and appropriate for use in contemporary engines with greater compression
ratios. However, the blending fraction and the base RON of the HSRN can affect the degree of RON improvement.
Isopropanol enhances combustion characteristics, however, excessive levels can change other important fuel
qualities, including density, phase stability, and distillation range. Thus, to meet the optimal fuel specifications,
blend formulation must carefully balance these factors.

The effect of RON on the mixtures of isopropanol with HSRN is studied. Additionally, Figure 4 reveals the
RON for mixtures of multiple proportions from isopropyl alcohol with heavy straight-run naphtha. The results
reported that the values of research octane rating for mixtures of isopropyl alcohol with heavy straight run naphtha
at 0, 10, 20, 30, 40, 50, 60, 70, 80, 90, and 100 by weight percent are 62, 67.5, 73,78.5, 84, 89.5, 95, 100.5, 10,
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111.5and 117. Moreover, the results indicated that addition of more isopropanol with HSRN increased the research
octane number.

115
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65

RON IP*HSRN (Isopropanol with HSRN)

55
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Isopropanol (IP), wt%

Figure 4. RON for mixtures of multiple proportions from isopropy! alcohol with HSRN.

The effect of RON on isopropanol blends containing reformate should be considered given that reformate
contain a high amount of aromatic and branched hydrocarbon, which increase its RON. Isopropanol, which has a
high inherent RON, is added to the blend to improve its anti-knock properties and make it appropriate for high-
performance engines that need premium fuel. RON improvement in the blend depends on the amount of
isopropanol used, with larger gains occurring at higher concentrations. Other characteristics, like vapor pressure,
distillation curve, and phase separation risk, may be impacted by the interaction between isopropanol and
reformate’s aromatic content, particularly at different temperatures. To ensure that improved RON can be utilized
in gasoline formulations without affecting fuel stability or violating regulatory standards, these parameters need
to be optimized. The impact of RON on the mixtures of isopropyl alcohol with reformate is assessed. Furthermore,
Figure 5 indicates the RON for mixtures of multiple proportions from isopropyl alcohol with reformate. The results
reported that the values of Research octane rating for mixtures of isopropyl alcohol with reformate at 100, 90, 80,
70, 60, 50, 40, 30, 20, 10, and 0 by weight percent are 117, 115.3, 113.6, 113.6, 111.9, 110.2, 108.5, 106.8, 105.1,
103.4,101.7, 100. It was also observed that adding more isopropanol with reformate resulted in increased research
octane number.

The impact of RON on isopropanol and isomerate blends emphasizes the possibility of strategically blending
gasoline to maximize performance. Branched paraffins make up the majority of isomerate, a high-RON gasoline
component that works well with isopropanol, which also has a high RON. The blend’s RON is further increased
by adding isopropanol to isomerate, which also upgrades its anti-knock qualities and makes it perfect for high-
compression engines. The blending ratio determines how much RON is improved; higher isopropanol
concentrations result in larger improvements. However, because of their high volatility, isomerate and isopropanol
together may affect the blend’s volatility and Reid Vapor Pressure (RVP), necessitating careful modification to
guarantee adherence to environmental regulations and fuel specifications.

The influence of RON on the mixtures of isopropyl alcohol with isomerate is explored. Figure 6 demonstrates
the RON for blends of multiple proportions of isopropyl alcohol with isomerate. The results reported that the
values of RON for mixtures of isopropyl alcohol with isomerate at 100, 90, 80, 70, 60, 50, 40, 30, 20, 10, and
0 by weight percent are 117, 114, 111, 108, 105, 102, 99, 96, 93, 90, and 87. Moreover, the results reported that
the more isopropanol in isomerate, the more the research octane number.
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Figure 5. RON for mixtures of multiple proportions from isopropy! alcohol with reformate.
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Figure 6. RON for mixtures of multiple proportions from isopropyl alcohol with isomerate.

According to the experimental findings, fuel blends’ antidetonation performance, as determined by their
research octane number, varies in the subsequent order: isopropanol > reformate > isomerate > LSRN > HSRN by
research octane number. Isopropanol serves as an excellent additive for enhancing the anti-knock performance of
gasoline blend owing to its exceptionally high intrinsic octane number. Because of its strong aromatic content,
which greatly raises its octane rating, reformate comes next. Because of its intermediate octane number and
branching paraffinic hydrocarbons, isomerate is a good choice for enhancing the stability of gasoline. On the other
hand, LSRN and HSRN exhibit the least antidetonation performance because of their lower octane number, which
is caused by a large percentage of straight-chain hydrocarbons. These findings demonstrated that isopropanol can
be used to adjust fuel properties for high-compression engines, improving performance and efficiency.

3.2. Motor Octane Number

Because isopropanol has a high inherent MON, blends of it with LSRN have a much-improved MON.
Because of its low MON from straight-chain hydrocarbons, LSRN performs better against knocking under high-
load circumstances when isopropanol is added. The isopropanol blending ratio determines how much MON
improvement occurs; higher concentrations result in larger gains. Excessive isopropanol, however, may affect the
blend’s phase stability and volatility, requiring careful adjustment for real-world uses. The effect of MON on the
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mixtures of isopropyl alcohol with LSRN is studied. Table 3 highlights the MON for mixtures of multiple
proportions of isopropyl alcohol with LSRN. The results showed that the values of MONSs for mixtures of isopropyl
alcohol with LSRN at 100, 90, 80, 70, 60, 50, 40, 30, 20, 10, and 0 by weight percent are 99, 95.3, 91.6, 87.8, 84.2,
80.5,76.8,73.1, 69.4, 65.7, and 62. Furthermore, the obtained results reported that the more isopropanol was added
to light straight-run naphtha, the more motor octane numbers increased.

Table 3. RON for mixtures of multiple proportions from isopropy! alcohol with LSRN.

Isopropanol (IP) LSRN MON IP*LSRN (Isopropanol with LSRN)
0 100 62
10 90 65.7
20 80 69.4
30 70 73.1
40 60 76.8
50 50 80.5
60 40 84.2
70 30 87.8
80 20 91.6
90 10 95.3

100 0 99

The effectiveness of isopropanol blends with HSRN is highly influenced by the MON. Due to HSRN's lower
MON, attributable to its higher content of heavier, less volatile hydrocarbons—its anti-knock properties are
substantially improved when blended with isopropanol. Under high-load engine conditions, isopropanol’s high
MON improves its combustion stability by making up for its low HSRN. The blending ratio determines the amount
of MON augmentation, but too much isopropanol may change the blend’s distillation range and fuel handling
characteristics. This calls for careful balancing to get the desired results while still adhering to fuel regulations.

The impact of the MON on the mixtures of isopropyl alcohol with HSRN was analysed. Table 4 illustrates
the MON for mixtures of multiple proportions of isopropyl alcohol with HSRN. The results revealed that the
values of MONs for mixtures of isopropyl alcohol with HSRN at 100, 90, 80, 70, 60, 50, 40, 30, 20, 10, and 0 by
weight percent were 99, 94.9, 90.8, 87.9, 82.6, 78.5, 74.4, 70.3, 66.2, 62.1, and 58. Furthermore, the obtained
results indicated that increasing isopropyl alcohol in HSRN leads to a higher MON.

Table 4. MON for mixtures of multiple proportions from isopropyl alcohol with HSRN.

Isopropanol (IP) HSRN MON IP*HSRN (Isopropanol with HSRN)
0 100 58
10 90 62.1
20 80 66.2
30 70 70.3
40 60 74.4
50 50 78.5
60 40 82.6
70 30 87.9
80 20 90.8
90 10 94.9

100 0 99

The addition of isopropanol, which has a high MON, improves MON of blends of isopropanol with reformate.
The addition of isopropanol improves reformate’s anti-knock qualities, which makes it more appropriate for high-
performance engines that run in demanding environments. Reformate, which is rich in aromatic hydrocarbons,
already has a quite high MON. The amount of isopropanol in the mix determines how much MON improves;
greater amounts produce a more noticeable increase. However, it's important to maintain a balanced mixture, as
excessive isopropanol may adversely affect other properties, including fuel stability, vapor pressure, and volatility.

The impact of MON on the mixtures of isopropyl alcohol with reformate is evaluated. Table 5 exhibits the
MON for mixtures of multiple proportions of isopropy! alcohol with reformate. The results reported that the values
of MONSs for mixtures of isopropyl alcohol with reformate at 100, 90, 80, 70, 60, 50, 40, 30, 20, 10, and 0 by
weight percent are 99, 97.45, 95.9, 93.9, 92.8, 91.25, 89.7, 88.15, 86.6, 85.05, and 83.5. Additionally, the obtained
results revealed that increasing the isopropanol content in reformate enhances the MON.
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Table 5. MON for mixtures of multiple proportions from isopropyl alcohol with reformate.

Isopropanol (1P) Reformate (R) MON IP*R (Isopropanol with Reformate)
0 100 83.5
10 90 85.05
20 80 86.6
30 70 88.15
40 60 89.7
50 50 91.25
60 40 92.8
70 30 93.9
80 20 95.9
90 10 97.45

100 0 99

The MON on isopropanol and isomerate blends is noteworthy because both ingredients improve the fuel’s
anti-knock properties. Addition of isopropanol, which has a higher MON than isomerate, a fuel largely composed
of branched paraffins, enhances the blend’s knock resistance, particularly under high-load engine conditions. The
concentration of isopropanol directly correlates with the increase in MON, with higher blends yielding more
benefit. The effect of MON on the mixtures of isopropyl alcohol with isomerate was investigated. Table 6
demonstrates the MON for mixtures of multiple proportions of isopropyl alcohol with isomerate. The findings
demonstrated that the values of MONs for mixtures of isopropyl alcohol with isomerate at 100, 90, 80, 70, 60, 50,
40, 30, 20, 10, and 0 by weight percent were 99, 97.48, 95.96, 94.1, 92.92, 91.4, 89.88, 88.36, 86.84, 85.32, and
83.8. Moreover, the reported outcomes increased with the addition of isopropanol into isomerate resulted in a
higher motor octane number.

Table 6. MON for mixtures of multiple proportions from isopropy! alcohol with isomerate.

Isopropanol (IP) Isomerate (1) MON IP*S (Isopropanol with Isomerate)
0 100 83.8
10 90 85.32
20 80 86.84
30 70 88.36
40 60 89.88
50 50 91.4
60 40 92.92
70 30 94.1
80 20 95.96
90 10 97.48

100 0 99

According to the experimental findings, fuel blends’ antidetonation performance, as determined by their
motor octane number, varies in the subsequent order: isopropanol > reformate > isomerate > LSRN> HSRN by
motor octane number. Overall, isopropanol maximizes the octane ratings of all these fuel components, with the
most significant improvements seen in LSRN and HSRN due to their initially lower RON and MON, while the
effect is more moderate for isomerate and reformate, which contain higher octane numbers.

4, Conclusions

The primary goal of present and future scientific study, often backed by government policies, is to promote
the use of green and renewable energy for sustainable development, while avoiding environmental degradation.
This research paper seeks to examine the outcome of incorporating an environmentally friendly and sustainable
gasoline additive, involving isopropyl alcohol on the different blends of gasoline components, involving LSRN,
isomerate, HSRN, and reformate at 0, 10, 20, 30, 40, 50, 60, 70, 80, 90, and 100 by weight percent. The RON and
MON of the petrol and its mixtures were measured through experimentation in this study.

The experimental study showed that the octane performance of different gasoline blends, such as LSRN,
HSRN, isomerate, and reformate, was altered by the addition of isopropanol. Among the evaluated base fuels,
isopropanol improved RON and MON due to its high RON and MON values. Since LSRN and HSRN have
naturally lower octane numbers, these fuels achieved the greatest improvements, demonstrating that isopropanol
exhibits comparable performance to an octane booster. The effect of isopropanol on isomerate and reformate, both
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containing high octane numbers, was less pronounced but still beneficial. This advantage was particularly evident
in improving anti-knock performance under high-load engine conditions.

These findings demonstrate that isopropanol may serve as a renewable additive that increases the octane
ratings of traditional gasoline constituents, making it ideal for maximizing fuel efficiency, particularly in
contemporary high-compression engines. To ensure fuel standards, it is necessary to carefully investigate how
addition of isopropanol affects other fuel characteristics, including volatility and phase stability. Future research
should aim to fine-tune the blending ratios and investigate the long-term performance of these blends under actual
engine settings.

The experimental findings suggested that the fuel blends’ antidetonation performance, as determined by their
octane number, varied in the subsequent order: isopropanol > reformate > isomerate > LSRN > HSRN by octane
number. Finally, this study found that isopropanol can effectively increase RON and MON in gasoline blends. It
is an environmentally-friendly substitute for traditional high-octane additives and can increase fuel efficiency and
lessen engine knocking.
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