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Abstract

Regarding the investigation of Yemen crude Qil, we found that Marib crude oil was the best one. Based on
the information we started to treat Kerosene from Marib Crude Oil using zeolite catalyst because this catalyst
is the best one referring to the references. Many bifunctional catalysts in recent studies have been prepared
using a single method, it is important to note that different preparation methods can have an influence on their
behavior during the process and the properties of the fuels they produce. We used several methods of analysis,
such as Catalyst Preparation, Method of Impregnation, Sol — gel Method, in addition we studied Catalyst
characterization. The results showed that the acidic sites of Y-zeolites would be thus affecting its catalytic
efficiency in reforming process. One of the main reasons for production of higher products was the
concentration of Bronsted acid targets in the catalyst. In this study, the catalyst is synthesized the SG method
had Bronsted acid sites, resulting in effect of this solvent on their acid sites. Although less jet fuel was
produced over the catalyst produced by the IM method (75. 81%), the fuel was higher quality is allowed
aromatic and high of naphthens, which were associated with less the Bronsted acid sites of this catalyst.

Keywords: Mareb crude oil, Kerosene, Method of impregnation, Sol gel, Bifunctional catalyst, Physo-

chemical properties.

Introduction

Reforming hydrocarbons using zeolites as catalysts
shows great potential in producing various oil-based
fuels [1, 2]. This method involves using small-sized
catalysts to increase the external surface area of the
crystals, enabling them to effectively convert large
molecules and prevent deactivation [3].

While many bifunctional catalysts in recent studies have
been prepared using a single method, it is important to
note that different preparation methods can have an
influence on their behavior during the process and the
properties of the fuels they produce [4, 5].

To achieve a ceramic powder with the desired shape and
size, it is important to consider various factors such as
pH, reaction temperature, reaction time, and the type of
solvent used. To achieve a ceramic powder with the
desired shape and size, it is important to consider various

factors such as pH, reaction temperature, reaction time,
and the type of solvent used [6].

Hence, it is crucial to consider the synthetic strategies
employed in catalysts for chemical processes. Catalyst
preparation plays a significant role in achieving the
desired level of activity and selectivity [7, 8].

In the literature, there are several methods available for
incorporating metal into the support. Impregnation (dry
or wet), ion exchange, co-precipitation, deposition-
precipitation (DP), and sol-gel (SG) are some of the
traditional methods used for catalyst preparation that
deserve special attention. [9, 10].

Each preparation method has its own set of advantages
and disadvantages [11]. For example, deposition-
precipitation and sol-gel methods are commonly used
techniques for synthesizing nanoparticles. The sol-gel
method is particularly effective in achieving proper metal
dispersion.
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However, this method is typically not suitable for high
metal loading because the particles tend to clump
together [11] On the other hand, the impregnation (IM)
method offers a simple and cost-effective way to produce
metal particles that are larger in size and have higher
Si/Al ratios.

This approach is suitable for situations where there is a
high concentration of metal. The process of reforming
operates according to the following mechanism [12].

Alkane Lewis acid — Carbonium ion Brensted acid —
olefin Brensted acid —

oligomer Bronsted acid — naphthenes Lewis acid —
aromatic

Based on this mechanism, both Lewis and Brgnsted acid
sites contribute to the advancement of the reforming
process [4]. Metals act as Lewis acid sites, while the
supports provide the Brgnsted acid sites.

Hence, including metals in the catalysts becomes
necessary to enhance the chemicals involved in these
types of processes [13] Additionally, the porosity of the
support also plays a role in affecting the dispersion and
size of the metal particles [14].

Zeolites, including Y Zeolites, have been widely used in
FCC catalysts for over 50 years (since the 1960s). They
are favored due to their superior pore volume, pore size,
channel length and external surface area compared to
other Zeolites [15, 16]. On the other hand,

Cobalt (Co) is often combined with Y zeolite due to its
lower cost, greater availability, higher activity, and
extensive use in hydrocarbon reforming [17, 18].
However, there are only a few studies comparing Co/Y
catalysts that have been prepared using different
methods.

Catalytic reforming of kerosene holds great significance
as it is extensively used in the production of various types
of jet fuels. Kerosene serves as the foundation certain
commercial fuels like-Al, as well for the majority of
applicable jet propellants as JP-8 and JP-5 [19].

All of these fuels contain four main carbon components,
which include normal alkanes, isoalkanes, naphthenes,
and acetics [20]. In this, we conducted kerosene
reforming experiments Co/Y samples prepared through
various synthetic methods.

Several physicochemical properties of the prepared Co/Y
samples were characterized to investigate the impact of
each synthetic method on the catalytic performance in the
reforming process. Moreover, the results of the liquid
analysis were interpreted to suggest a more
environmentally friendly preparation method. Several
physicochemical properties of the prepared Co/Y
samples were characterized to investigate the impact of
each synthetic method on the catalytic performance in the

reforming process. Moreover, the results of the liquid
analysis were interpreted to suggest a more
environmentally friendly preparation method produce
desired fuel.

Experimental part:
Materials:

We obtained cobalt nitrate hexahydrate (Co(NO3), -
6H,0) and sodium carbonate (Na,CQOs) from the
reputable Merck Company in Germany. Additionally,
the Zeolites Company in the USA supplied with
commercial Y zeolite (Si/Al = 5. 1 in Na-form, surface
area 900 m2 g—1). After distillation in Aden Refinery
company, Kerosene was sent to Homs Refinery
Company for further analysis such as properties and
others. The result listed in Table 1.

Table 1: Specification of kerosene supplied

ASTM Test Specification

FEEN S method limit

Density at15. 5°C/ kg m D 4052 675. 0-740.0 687.3
Distillation IBP REP. °C 146
% Vol at 185 °C REP. % Vol. 19.9
% Vol at 200 °C D 86 REP. %Vol. 40.2 %
% Vol at 210 °C REP. % Vol. 54. 1%

% Vol at235°C °C REP. % Vol. 80.5%
FBP 250 °C 201

Sulphur D 1552 Wt. % 0.0135
Flash point D 3828 32 °C min 47
Freezing point D 2386 -47 °C max -58

Acidity D 3242 % Vol 0.4 ml/0. 5 ml

Aromatic content D 6379 % Vol 14.3%

Olefin content w% % Vol 0.24

Catalyst Preparation
Deposition — Precipitation method

To create a 10% Co/NaY sample using the deposition-
precipitation method, we add appropriate amounts of 1
M cobalt nitrate (Co (NOs)- 6H.0) and NaxCOs
solutions simultaneously deionized water at a
temperature of 70 °C with continuous stirring at a speed
of 500-700 rpm and a low flow of basic Na,COs solution
(1 ml min—1) to maintain the pH around 7 + 0. 2, the
mixture was aged under slower stirring (300 rpm) and
then filtered.

The sample underwent three washes with deionized
water at a temperature of 70 °C before being added to a
suspension of Co/Y. The mixtures were stirred at a speed
of 300-500 rpm, filtered, and then dried in two steps.
Firstly, the sample's temperature was gradually raised
from room temperature to 90 °C over a of 2 hours. It was
then further increased to 110 °C and kept at this
temperature in the air overnight.
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Additionally, it also experienced calcination process in a
kiln with an initial temperature of 150 °C. This process
consisted of three steps:

1) The sample was heated at 150 °C for 10 minutes.

2) The temperature was then gradually increased from
150 to 550 °C in airflow, with a rate of 5 °C per
minute.

3) Finally, the temperature was maintained at 550 °C
for a duration of 4 hours.

The catalyst created for this purpose was given the
designation Co/NaY-DP.

Method of Impregnation

In this approach, a specific quantity of metal was added
to the zeolite in the form of an aqueous solution of cobalt
nitrate, resulting in the formation of the catalyst Co/NaY-
DP.

The desired loading was achieved by drying and
calcining the material. To synthesize the catalyst, a
wetness impregnation procedure similar to the one
described in the literature was used. In this procedure,
Co(NOs3),-6H,0 was added to deionized water.

Afterward, the NaY zeolite was introduced into the
solution and gently stirred at a speed of 300-500 rpm at
room temperature. Subsequently, it was dried in an set at
110 °C for a duration of 12 hours. Lastly, the catalyst was
subjected to calcination in the presence of air at 550 °C
with a heating rate of 5 °C per minute for a period of 4
hours. The resulting catalyst was given the designation
Co/NaY-IM.

Sol — gel Method

In this approach, a combination of Co(NQO3)2 - 6H20 and
Y zeolite in a precise ratio needed for a 10% Co/NaY
composition was introduced into deionized water.
Afterwards, citric acid was added to the prepared
aqueous solution to facilitate the chelation of Co*2.

As mentioned in previous works, we added citric acid to
the sol at a ratio of two times the number of metal moles.
The sol was continuously stirred during this process. The
gel was obtained by slowly evaporating the sol at a
temperature of 70 °C over a period of 2 hours. Afterward,
it was heated to 110 °C and kept at this temperature
overnight.

At last, the samples underwent annealing at a
temperature of 550 °C for a duration of 4 hours. The
resulting catalyst was given the name Co/NaY-SG.

Catalyst characterization

For this study, we employed various techniques to
analyze the physical, chemical, and structural

components of the Co/Y samples we prepared. We
utilized a Philips PW-3710 X-ray diffractometer with a
Cu Ka source to record X-ray powder diffraction (XRD)
patterns.

The experiment was conducted using Cu-Ko radiation
with a wavelength of A= 1. 5418°A. The diffraction
patterns were observed in the angle range of 20 from 5°
to 80°, with the scanning rate set at 2° per minute. In
order to identify the diffraction patterns, they were
compared with those of a known structure found in the
Joint Committee of Powder Diffraction Standards
(JCPDS) database.

The surface area of the fresh catalysts was determined by
conducting a Nitrogen Physisorption analysis using a
CHEMBET-3000 surface characterization analyzer
(Quantachrome Instruments Company) at a temperature
of -77 K.

The surface area was determined using the Brunauer-
Emmett-Teller (BET) equation, which takes into account
the pressure (P/PO) ranging from 0. 005 to 0. 1.
Additionally, the t-plot method was utilized to examine
the micro porous characteristics

The distribution of Brgnsted and Lewis acid sites in the
samples was studied using Fourier transform infrared
spectroscopy (FTIR) with a Thermo Nicolet Nexus
Model. To begin, a wafer was prepared for the purpose
of pyridine adsorption. (scheme. 1)[22].

It was then heated in a vacuum at a temperature of 350
°C and cooled down to the surrounding temperature. The
pyridine that was physisorbed underwent degassing at a
temperature of 150 °C for 1 hour in a vacuum and was
subsequently removed. Finally, the FTIR spectra were
prepared.

The concentration of acid sites was determined by
analyzing the peak area at 1455 cm—1 for Lewis acid sites
and 1545 cm—1 for Brensted acid sites [22].

Temperature programmed desorption of ammonia
(NH3-TP) was conducted with a thermal conductivity
detector (TCD), using a BELCAT-M instrument Japan
Inc.)

We used NH3-TPD profiles to assess the acidity of the
zeolites and prepared catalysts. To obtain these profiles,
we heated the samples from 50 to 550 °C at a steady rate
of 10 °C per minute, while a flow of helium at 40 ml per
minute was maintained.
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Catalytic reforming process

The reaction took place in a fixed-bed reactor made of
stainless steel, which had an inner diameter of 10 mm (ID
= 10 mm) and a length of 150 mm. The reaction was
carried out at a temperature of 450 °C and under
atmospheric pressure. In each test, the kerosene reactant
was introduced into the setup by controlling its flow rate.

For the first step of the reforming process, we gently
placed 1 gram of powdery catalyst, with sizes ranging
from 20 to 40 mesh, into the reactor tube. This catalyst
occupied approximately 1 centimeter of the reactor's
height. To insert the catalyst into the reactor, a metal
sieve was used as a bed positioned in the center of a
vertical reactor.

The tubular reactor was placed inside a vertical kiln. This
kiln provided the necessary energy to achieve the desired
reaction temperature (450 °C) for this endothermic
process.

The empty space in front of the catalyst bed inside the
reactor was helpful in transferring heat and raising the
temperature to 450 °C. To eliminate oxygen, the system
was purged with N2 flow for 10 minutes at a rate of 70
cc min—1 before the reaction.

The catalyst was then reduced in pure at a temperature of
300 °C for a duration of hours, with flow rate of 50 ml
per minute. feed was introduced into the system using the

TEC1 peristaltic pump from AQUA, ltaly, at a flow rate
of5 ml per minute

The preheater raised the temperature to 300 °C before the
reactant entered the reactor. The reactor heating system
further increased the temperature to 450 °C, at which the
reaction was carried out.

Liquid products were gathered analysis using two-step,
and we're finally ready to examine them.

We conducted the analysis of liquid products using an
Agilent 6890N gas chromatography (GC) system, which
was equipped with a DH capillary column (40 m) and a
flame ionization detector (FID). For this approach, a
regular solution of typical alkanes (200 parts per million)
in n-hexane (C6) was utilized as a solvent. The injection
temperature was set at 300 °C for 8 minutes

3. Results and discussion

3. 1 Findings of the textural characteristics

The catalysts that were prepared showed XRD patterns
of the Y structure, indicating the zeolite remained intact
after incorporating the Co. However, synthesis process
did cause a slight change in its crystallinity (Fig. 1)

The XRD patterns of the produced samples and Co/Y
zeolite are shown in Figure 2.
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Fig. 1: The XRD patterns of the produced samples and NaY zeolite.

Table 2: Characteristics of Co/Y samples in terms of texture

ace area g Pore vo e g
580 475 362 0.45

1 ColY-DP 0.16 0.31
2 ColY-SG 627 521 394 0.51 0.29 0.21
3 ColY-IM 490 383 163 0.39 0.14 0.12
3Calculated by BET method, b t-Plot method, ¢ volume at P/P0O = 0. 99
The XRD pattern revealed the presence of a cubic phase __K1 )
Bcos6

in CoO (JCPDS Card 47-1049) with a lattice constant of
a=4.1771 A. The peaks observed at 26 values of 37.
26°, 43. 29°, 62. 88°, 75. 42°, and 79. 41° corresponded
to the diffraction planes of (111), (200), (220), (311), and
(222), respectively, indicating the presence of cubic CoO
crystals [16, 20].

The literature suggests that when Co/Y samples are
reduced, a metal phase is formed. This results in the
growth of particles, leading to the formation of larger
metal crystallites supported On the outer surface [19], not
all the peaks were clearly identified in this study due to
some particle sizes being too small for detection by XRD.
The distinctive peaks at 20 of 37. 26°, 43. 29°, and 62.
88° for the Co crystals have been marked with asterisks.

According to Eq. 1, we calculated the average crystal size
of different phases by employing the Debye-Scherer?
equation based on the XRD results.

Where k = 0. 89, A as the wavelength of Cu-Ka
radiations, B as the full width at half maximum (FWHM)),
and 0 as the angle obtained from 26 values corresponding
to the maximum intensity peak in the XRD pattern.

In general, there is a direct correlation between the width
of the peaks observed in a specific material phase and the
average size of the crystallites in that material [21].

Based on the outcomes of the Scherer equation, the
estimated dimensions for cobalt oxide nanoparticles in
catalysts prepared through sol-gel, deposition-
precipitation, and impregnation methods were 6. 988, 8.
986, and 10. 483, respectively. It is worth mentioning
that the CoO exhibited a crystalline structure in these
findings.

The surface areas and pore volumes of Y zeolites and
ColY catalysts are shown in Table 2. The Co loading for
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the DP, SG, and IM methods was 9. 5, 10. 2, and 9. 8,
respectively.

The amounts of the samples were close to what was
expected. According to the characterization results, all
the samples had a large surface area and were well-
characterized, with small crystallite sizes.

3. 2 Acidity characterization

To investigate the distribution of Brgnsted and Lewis
acid sites in the samples, we employed Py-FTIR using a
Thermo Nicolet Nexus Model. In order to carry out
pyridine adsorption, a wafer was prepared.

The wafer was then heated to a temperature of 350 °C in
a vacuum and subsequently cooled to the surrounding
temperature. Physisorbed pyridine was degassed at a
temperature of 150 °C for 1 hour in a vacuum and then
removed obtain the FTIR spectra. The concentration acid
sites was determined by analyzing the peak area at 1455
cm™? for Lewis acid sites and 1545 cm™ for Brgnsted
acid sites. (Fig. 3)

/
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|

C

absorbance /a.u.

1450

1

1550 1500 1400

wavenumber/cm™

1600

Fig. 2: FTIR spectra (a)NaY, (b) 10% Co/Y-1M, (c)
10% Co/NaY-SG and (d) 10% Co/NaY-DP a

The IR bands observed at 154, 1490, and 14551 indicate
the presence of Brgnsted acid sites (B total acidity (B +
L), and Lewis sites (L), respectively. When CoO were
introduced into NaY zeolite through impregnation (IM),
the Bregnsted acidity decreased, while the intensity
remained high.

The reduction in Bronsted acidity in the SG and DP
samples can be attributed to two factors. Firstly, the
impregnated sample exhibited crystallinity, which was
evident from the XRD and BET results. Secondly, the
presence of CoO particles occupied the Brgnsted sites.

intensity /a.u.

On the other hand, the addition of CoO particles resulted
in an increase in Lewis acidity. Co/Y-SG exhibited the
highest B/L (0. 29), while Co/Y-DP showed a moderately
high B/L ratio (0. 25), and Co/Y-IM had a relatively
lower B/L ratio (0. 10).

For the NH3-TPD analysis, we began by degassing each
sample using a flow of 50 ml min™* helium (He) at a
temperature of 550 °C for a duration of 2 hours.
Afterward, the sample was cooled down to 100 °C and
exposed to a 5 mol% flow of NH3 gas (balanced by He)
for a period of 1 hour.

This was followed by a one-hour flow to remove
remaining NHs. Finally, the sample was gradually heated
to 700 °C at a rate of 10 °C per minute using a continuous
flow of helium. The results for Y zeolites and Co/Y
catalysts were obtained through NHs-TPD analysis,
which are shown in Table 3 and Fig. 3
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Fig. 3: NH3-TPD profiles for NaY zeolite and the
catalysts that were synthesized

As stated in the literature, there are three classifications.
Based on the temperature at which ammonia is released,
the strength of acid sites can be determined. The acidity
is typically categorized into three ranges: 100-250 °C,
250400 °C, and 400-550 °C. These temperature help in
better understanding the acid sites during TPD-NH3
analysis, representing weak, medium, and strong acid
sites, respectively [29].

When CoO was modified, some of the acid sites of
zeolite Y became covered with CoO particles. This
modification introduces medium-strength acidity to the
zeolite support. In Figure 4, it can be observed that weak
acid sites outnumber strong acid sites in all the samples.
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Table 3: Acidity of the catalysts synthesized by the different methods

PD acid ol g P R acia ol g at 200
. Bronsted Lewis Total B/L

1 Co/Y-DP 0.61 1.86 1.95 4.42 0.38 1.53 1.94 0.25
2 Co/Y-SG 1.03 1.51 2.07 4.61 0. 49 1. 68 2.17 0.29
3 Co/Y-IM 1.12 0. 89 1.12 3.13 0.12 1.15 1.4 0.10
Table 4: Results of hydrocarbon contents of produced liquids (wt. %)
Ro 0d - OalKane ap ene Aro
1 Fresh feed 27.4 27.9 23.5 21.2
2 10% Co/NaY DP 54.3 10 3.4 32.3
3 10% Co/NaY IM 35.6 34.6 19.2 10.6
4 10% Co/NaY SG 32.3 37.3 3 27.4
Table 5: Results of the product distribution in reforming process
RO ample BP BP asofine '. € "". '.
1 ColY-DP 160 283 10. 56% 86.91% 2.53% 0
2 Co/Y-IM 162 285 22.05% 75. 81% 2.14% 0
3 ColY-SG 158 296 19. 48% 77.61% 2.76% 0. 15%

However, it is worth noting that the impregnated sample
displayed a lower number of medium and strong acid
sites, whereas the sol-gel sample exhibited a higher
number of strong acid sites compared to the other
samples.

3. 3 Catalyst deactivation discussion

In catalytic works, there are two issues that need to be
addressed: reactivation caused by coke and sintering.
Typically, coke formation occurs when hydrocarbons are
reformed at temperatures above 600 °C. However, in this
case, the reaction temperature was 450 °C, which is
below the critical temperature (600 °C) for coke
formation. Sintering of Co typically happens at
temperatures above600 °C; however, the reaction
temperature in this research was lower than that.
Additionally, the XRD analysis of the catalysts used
indicated a low likelihood of sintering. Therefore, there
is no need to worry about the catalysts deactivating in
this research.

3. 4 Component analysis of the products

Table 4 presents an analysis of the reaction products
using the prepared Co/Y catalysts, focusing on four main
components: normal alkanes, isoalkanes, naphthenes,
and aromatics.

Based on the results observed and previously reported, it
can be concluded that catalysts prepared using the DP
and IM methods resulted in lighter liquid products
compared to those prepared using the SG method.

The use of the DP method in catalyst preparation resulted
in the highest aromatic contents compared to the IM or
SG methods.

This progress in the reforming process was achieved due
to the presence of an appropriate ratio of Lewis and low
Bransted acid sites. This resulted in the conversion of
alkanes to carbonium ions, as explained by the reaction
mechanism.

The Bransted acid sites then generate olefins, oligomers,
and naphthenes (cyclo paraffins), respectively. Finally,
the Lewis acid sites transform naphthenes into aromatics
[23]. As a result, having a suitable combination of both
types of sites is essential for the advancement of the
process.

The catalysts that were prepared successfully
transformed the components of kerosene into different
types of hydrocarbons. In comparison to other methods
of preparation, the Co/Y-SG catalyst exhibited a higher
amount of isoalkanes

The activity of this catalyst was primarily influenced by
two main factors: the selectivity in siting and the particle
size of metal the zeolite cage structure. During the
preparation process, the metal atoms could be placed
either in the main channel of the zeolites or in the super
cages.

Metal ions have the ability to relocate to smaller zeolite
cages by eliminating water, a process that occurs during
calcination.
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Samples that have a lower conversion rate of haphthenes
and a higher conversion rate of aromatics result in a
desirable liquid. This product is designed to meet the
carbon content requirements of jet fuels, ranging from C8
to C18, as well as the aromatic content requirement of
10. 6%. It is important to note that the aromatic limitation
is often lower than 25%.

This could be because of its larger particle size, which
selectively allows the aromatic components of the
feedstock to pass through it during the reforming process.

Additionally, the decrease in crystallinity, as indicated by
XRD, has a friendly impact on the activity of the IM
catalyst, leading to a more favorable production of
naphthenic compounds?.

3. 5 Catalytic performance of the samples

The hydrocarbons are grouped based on their carbon
chain length, which includes gasoline (C5-C10), jet fuel
(C9-C15), diesel (C14- C20), and lubricant (C19-C25) [
23]. Table 5 shows the distribution of product
compositions (%) across all samples in the reform
process.

Based on the information Table 5, the liquid product
obtained through the DP consisted of 10. 56% gasoline,
86. 91% jet fuel, and 2. 53% diesel hydrocarbon. On the
other hand, the products obtained using the IM catalyst
had a range of 22. 05% gasoline, 75. 81% jet fuel, and 2.
14% diesel.

The sol-gel method resulted in the production of 19. 48%
gasoline, 77. 61% jet fuel, 2. 76% diesel, and 0. 15%

lubricant. All catalysts performed exceptionally well,
which can be attributed to the excellent structure of the
Y zeolite with high crystallinity and a significant number
of strong acid sites on its surface.

The formation of isoalkanes was enhanced by both the
sol-gel and wetness impregnation methods. However, the
liquid produced over Co/NaY-SG had a hydrocarbon
range of C8 to C25, indicating the production of heavier
hydrocarbons compared to Co/NaY-IM (C8 to C18) and
Co/NaY-DP (C8 to C17).

One possible explanation could be the higher level of
activity exhibited by the metal particles anchored on the
outer surface area. These particular sites were more
prevalent when the metal was deposited through
impregnation [17, 24, 25, 26].

The reason for the higher gasoline content on the IM
catalyst can be attributed to an increased number of
Bragnsted acid sites. These additional sites assist in the
reform process, resulting in the production of lighter
components.

This aligns with the cracking reaction mechanism, which
requires the presence of Brgnsted acid sites to drive the
reaction towards increased production of naphthenic
components.

This is in line with the cracking reaction mechanism,
which relies on the presence of Brensted acid sites to
promote the production of naphthenic components.

Table 6 shows the results of product compositions over
the three prepared catalysts.

Table 6: Results of product compositions in reforming process

Alkanes 5. 00% 26. 13% 42.73%
Gasoline Isoalkanes 54. 59% 39. 96% 41.78%
! C5- C10
(C5-C10) Naphthenes 24.79% 25.99% 7.75%
Aromatics 15. 62% 31. 42% 7. 74%
Alkanes 53. 95% 35. 13% 31. 84%
Jet fuel Isoalkanes 10. 12% 34.87% 37. 46%
2
(Co-C15) Naphthenes 3.01% 19. 30% 3. 45%
Aromatics 32.92% 10. 70% 27. 25%
Alkanes 22. 9% 23. 14% 12. 42%
3 Diesel Isoalkanes 38.49% 41. 38% 23.98%
(C14-C20) Naphthenes 0 0 0
Aromatics 38.62% 35. 48% 63. 60%
Alkanes 0 0 100. 00%
. Lubricant Isoalkanes 0 0 0
(C19-C25) Naphthenes 0 0 0
Aromatics 0 0 0
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Based on the data in Table 6, it can be observed that as
the catalyst's acidity increased, the conversion to
naphthenic components decreased. Consequently, the
impregnated catalyst with the lowest acidity and highest
B/L ratio yielded a higher amount of naphthenes
compared to the other catalysts.

Based on the findings, it is evident that the sol-gel
method only resulted in a small percentage (0. 15%) of
liquids with carbon numbers within the lubricant range.
Furthermore, all the products were composed of normal
alkanes within this range. Consequently, this product
does not meet the specifications of a typical lubricant.

In the reforming process, there was no significant change
in the molecular weight distribution. Additionally, the
compositions of all products fell within the ranges of the
feedstock.  The  deposition-precipitation  method
demonstrated an improved capability for the production
of jet fuel. The sample that was impregnated resulted in
the production of more carbon chains in the gasoline
range. However, the impregnated catalysts with higher
levels of naphthenes produced hydrocarbons in the jet
fuel range that had higher quality. This is because these
compositions had a higher energy content.

Conclusion

Co/Y catalysts were successfully synthesized using
conventional methods production methods and effect of
basic parameters their catalytic efficiency was
investigated during the reform process. Kerosene was
used raw material (contains 27. 4%) normal alkanes, 27.
9 % isoalkanes, 23. 5 % naphthens and 21. 2 %
aromatics). Which was changed during the reform.

The results showed that the acidic sites of Y-zeolites
would be thus affecting its catalytic efficiency in
reforming process. One of the main reasons for
production of higher products was the concentration of
Bronsted acid targets in the catalyst.

In this study, the catalyst is synthesized the SG method
had Bronsted acid sites, resulting in effect of this solvent
on their acid sites. Get up for the B/L ratio, the
naphthenic content decreased, and therefore reduced the
quality of the jet produced fuels.

Although less jet fuel was produced over the catalyst
produced by the IM method (75. 81%), the fuel was
higher quality is allowed aromatic and high of naphthens,
which were associated with less the Bronsted acid sites
of this catalyst.
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