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ABSTRACT

Heavy polyethylene catalytic pyrolysis with 15% HZSM-5 catalyst was performed
at 500 ° C in a semi-continuous stirrer reactor under nitrogen gas. In the first
experiment, about 46.7% of the liquid product, 29.2% of the gas product and
4.5% of coke was produced. In the second experiment, with the changes made on
the reactor and condenser, the liquid product output increased by about 8%. In a
similar study, the effect of HZSM-5 zeolite catalyst acidity on the catalytic
degradation of heavy polyethylene was evaluated. To have HZSM-5 with different
acidities, sodium nitrate solution with different concentrations was used.
Displacement of protons in the original sample by sodium cations (at room
temperature for 4 hours) reduces the acidity of the samples. By adding sodium to
HZSM-5 and ion transfer, the acidity of the catalyst decreased and the degradation
temperature increased from 390 °C to 555 °C. The gases released from pyrolysis
were also analyzed by gas chromatography and it was concluded that the
selectivity of volatile products changes with catalytic acidity.

Introduction

nvestigation of Heavy Polyethylene Catalytic
Pyrolysis System with HZSM-5 Catalyst

The change in acidity, followed by the
change in catalyst activity, reflects the fact
that the inner surface and cavities of the catalyst
are involved in the reaction, despite the fact that

the reacting molecules are very large [1-3]. Thus
HZSM-5 zeolite explicitly reduces the
degradation temperature by reducing the
activation energy and increasing the velocity [4-
6]. Therefore, the energy required for the
catalytic failure process must be much less than
the energy required for the fully thermal failure
process. Reducing the acidity of the zeolite has a
significant effect on the performance of the
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catalyst, and on the other hand the acidic sites of
the catalyst are located inside its micro pores,
thus indicating that the catalyst process is more
likely to occur inside the catalyst cavities and the
external surface of the zeolite has an effect on
the reaction [7-9].

Investigation of Heavy Polyethylene Catalytic
Pyrolysis System with H-Mordenite Catalyst

Heavy polyethylene catalytic pyrolysis with
15% H-Mordenite catalyst was performed at
555 ° C in a semi-continuous stirrer reactor
under nitrogen gas [10-12]. According to the
results, in the first experiment about 58.5%
liquid product, 37% gas product and 4.5% of
coke was produced. In the second experiment,
68% of the product was obtained as a
hydrocarbon liquid by selecting a higher
agitation. In one study, the effect of mordenite
catalyst structure on pyrolysis of light
polyethylene was investigated. In determining
the quality of zeolite catalysts suitable for
pyrolysis, a set of factors such as catalyst acidity,
structure and rate of coke formation by the
catalyst must be evaluated. In other words, not
only the acidity of zeolite catalysts but also the
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structure and size of their cavities are important
in light polyethylene pyrolysis [13-15].

Mordenite catalyst with small pore size has
little effect on lightweight polyethylene
pyrolysis. In fact, Mordenite catalyst is a good
catalyst in terms of acidity, but because its acidic
sites are not available (due to the size of small
pores), it does not perform well in the pyrolysis
process [16].

Catalytic pyrolysis of heavy polyethylene with
different catalysts

In this section, the effect of different catalysts
on pyrolysis of heavy polyethylene is
investigated.

By adding 10% of FCC catalysts, compared to
other catalysts, the most liquid product is
produced with 99.5%. While heavy polyethylene
pyrolysis with 15% HZSM-5 catalyst obtained
54.6% of the liquid product, degradation of
heavy polyethylene with H-Mordenite catalyst
resulted in the production of 80 g of liquid
product. Table 1 shows the distribution of
different compounds in the liquid product
resulting from heavy polyethylene pyrolysis
with 15% of FCC and HZSM-5 catalysts [17].

Table 1: Distribution of different compounds in the liquid product resulting from heavy polyethylene pyrolysis

with 15% of FCC and HZSM-5 catalysts
Sample Product components
HD/Z/15/2 HD/F/15/3 p(Mole percentage)

27.8 7.5

29.3 7.51
24.1 37.53
18.8 27.5

According to the results of experiments, in
heavy polyethylene pyrolysis using FCC catalyst,
olefins with more than 70% contain the highest
percentage of liquid product. The reduced FCC
catalyst in heavy polyethylene pyrolysis does
not show a tendency to form aromatic
compounds, and since up to 40% of aromatic
compounds are allowed in gasoline, polyolefin
pyrolysis products using the FCC catalyst itself
can be used as fuel with due to the high level of
olefins and low aromatics are not appropriate.
This shortcoming can be compensated for by
using other catalysts in addition to the FCC

Aromatic
0il
Alfin
Paraffin

catalyst and Dills-Alders

reactions [18].

intensifying the

In heavy polyethylene pyrolysis with HZSM-5
catalyst compared to the case of FCC catalyst
used, the increase of aromatics from 5.7% to
27.8% indicates an increase in dehydrogenation
reactions and Dils Alder in pyrolysis.
Considering that more than 90% of products are
in the gasoline range using FCC catalysts, it can
be concluded that although it is not suitable in
terms of aromatics, it is a suitable catalyst in
terms of carbon number of products in the
pyrolysis process [2].
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Looking at the results, using the FCC catalyst,
the six-carbon compounds have the largest
share of the liquid product, and with the HZSM-
5 catalyst, the five-carbon compounds account
for more than 22% of the bulk of the liquid
product. In the study of heavy polyethylene
pyrolysis with FCC catalyst compared to the case
where HZSM-5 catalyst was used, the amount of
product that is in the range of gasoline shows a
slight increase and the average specific density
of the product can be density decreases from
0.715 for the HD / Z / 2.15 sample to 0.672 for
the HD / F / 3.15 sample. In cases where a
catalyst is used, heat transfer inside the reactor
is one of the effective factors and only in cases
where heat transfer is appropriate, the product
is produced with a high percentage of liquid and
in the range of gasoline [18]. The higher the
number of compounds with high carbon content
as well as the aromatic content of the product,
the higher the average specific density of the
product. In the study of the distribution of liquid
product resulting from heavy polyethylene
pyrolysis with 15% of FCC and HZSM-5 catalysts,
itis observed that the average specific density of
pyrolysis product with HZSM-5 is higher than
FCC, 0.043.

This is due to the high percentage of aromatics
in the pyrolysis product with HZSM-5 (about
27.8%). Also, the percentage of high carbon
compounds in pyrolysis product with HZSM-5 is
higher than FCC [2]. The FCC catalyst is a catalyst
with a pore size distribution of two peaks and 5-
12 carbon chains that can easily pass through
the pore. But because the catalyst is not the only
factor influencing the degradation process and
other factors such as temperature also affect, a
very wide distribution of the liquid product is
obtained [11].

Investigation of polypropylene catalytic pyrolysis
system with HZSM-5 catalyst

Catalytic pyrolysis of polypropylene with 15%
HZSM-5 catalyst was performed at 450 °C in a
semi-continuous stirring reactor under nitrogen
gas. In the first experiment, about 58% of the
liquid product, 34.2% of the gas product and
7.8% of coke was produced [15].
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Investigation of polypropylene catalytic pyrolysis
system with H-Mordenite catalyst

Catalytic pyrolysis of polypropylene with 15%
H-Mordenite catalyst was performed at 450 ° C
in a semi-continuous stirring reactor under
nitrogen gas. In the first experiment, about 70%
of the liquid product, 23.5% of the product Gas
and 6.5% coke were produced.

Catalytic pyrolysis of polypropylene with different
catalysts

In this study, the effect of different catalysts on
pyrolysis of polypropylene was investigated.
Catalyst after temperature is the most important
factor in pyrolysis. One of the most important
advantages of catalytic pyrolysis compared to
the thermal process is the high selectivity of the
product. Polypropylene pyrolysis results were
evaluated with three catalysts FCC, HZSM-5 and
H-Mordenite and without catalyst [36-38]. By
adding 15% of FCC catalyst, compared to
pyrolysis with other catalysts, the most liquid
product is produced with 90.7%. Polypropylene
pyrolysis under HZSM-5 catalyst produces the
lowest amount of liquid product with 58.7%. To
explain this phenomenon, it can be said that the
HZSM-5 catalyst is a catalyst with a very small
pore size, and the polymer chains break through
the pores and the percentage of gaseous
products from degradation increases, and so on.
The percentage of hydrocarbon liquid resulting
from pyrolysis decreases [10].

Pyrolysis of polypropylene using H-Mordenite
catalyst also produces about 83.2% of the liquid
product. In general, compared to HZSM-5 and H-
Mordenite, FCC catalysts have a better effect on
the degradation of polypropylene in terms of
liquid product distribution. The results show
that using polypropylene pyrolysis, olefins have
the main share with more than 49% of products.
According to the results of this study, the
amount of olefins in the final product in
pyrolysis of polypropylene 1is less than
polyethylene’s, which may be related to the
structure of polypropylene and the presence of
methyl groups. In polypropylene, due to the
lower refractive energy compared to
polyethylene’s, the contact time  of
polypropylene chains with the catalyst surface is
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reduced, and this causes the dehydrogenation
reactions caused by the FCC catalyst is
strengthened, reduced, and as a result the
number of olefins decreases and the amount of
paraffin’s increases [11].

According to the results, catalytic pyrolysis of
polypropylene with catalyst FCC and HZSM-5
both produces the same number of six-carbon
hydrocarbons, while the number of groups nine
and ten and higher is higher in pyrolysis with
HZSM-5. On the other hand, the distribution of
the pyrolysis liquid product by FCC is towards
lighter hydrocarbons. In the liquid product
resulting from catalytic failure, iso-alkanes and
aromatics are present in the C5-C10 range.
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Therefore, by selecting the appropriate catalyst,
the distribution of the product can be controlled.

Polybutadiene rubber catalytic pyrolysis system
with FCC catalyst

Catalytic pyrolysis of polybutadiene rubber
with 15% FCC catalyst was performed at 450 °C
in a semi-continuous stirring reactor under
nitrogen gas. In the first experiment, about
21.6% of the liquid product, 69.9% of the gas
product and 8.5% of coke was produced. In
subsequent experiments, the amount of liquid
product increased almost fourfold due to the
changes made. The results of these experiments
are shown in table (2).

Table 2: Percentage of thermal and catalytic pyrolysis products of polybutadiene rubber in different

experiments

Specific density AL L

coke roduct
0.76 1.3 8.1
- 8.5 69.9
- 43 15.04
0.665 2.2 12.6
0.698 2.9 10.7

Investigation of polybutadiene rubber catalytic
pyrolysis system with HZSM-5 catalyst

Catalytic pyrolysis of polybutadiene rubber
with 15% HZSM-5 catalyst was performed at
450 ° Cin a Buchi stirrer reactor under nitrogen
gas.

Investigation of catalytic pyrolysis system of
polybutadiene rubber with H-Mordenite catalyst

Catalytic pyrolysis of polybutadiene rubber
with 15% H-Mordenite catalyst was performed
at 450 ° C in a semi-continuous stirrer reactor
under nitrogen gas. In the first experiment,
about 70% of the liquid product, 26.9% of the
product gas and 3.1% of coke were produced [2].

Investigation of styrene butadiene pyrolysis
system with HZSM-5 catalyst

Catalytic pyrolysis of styrene butadiene rubber
was performed with 15% HZSM-5 catalyst at
450°C in a Buchi stirrer reactor under nitrogen

Percentage of gas

Percentage of Product %
liquid product the experiment
90.6 PBR/1
21.6 PBR/F/15/1
80.66 PBR/F/15/5
85.2 PBR/F/15/6
86.4 PBR/M/15/2

gas. The products of this degradation included
78.7% liquid, 17% gas and 4.3% coke. Due to the
significant percentage of distilled liquid product
and its reproducibility, the mentioned test
conditions were considered suitable.

Investigation of styrene butadiene pyrolysis
system with H-Mordenite catalyst

Catalytic pyrolysis of styrene butadiene rubber
with 15% H-Mordenite catalyst was performed
at 450 ° C in a semi-continuous stirring reactor
under nitrogen gas.

Investigation of the effect of different catalysts on
pyrolysis of styrene butadiene rubber

In this study, the effect of different catalysts on
pyrolysis of styrene butadiene rubber was
investigated. The effect of catalyst agent on
pyrolysis has been investigated using three
catalysts FCC, HZSM-5 and H-Mordenite. By
pyrolysis of styrene butadiene rubber with 15%
of FCC catalyst, about 93.2 g of liquid product

67
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was produced, which is exactly equal to the
amount of liquid product obtained from thermal
pyrolysis. However, by adding 15% of FCC
catalyst to the pyrolysis system, the amount of
coke left increased from 1.4 to 1.7. In the
pyrolysis of styrene butadiene rubber under the
HZSM-5 catalyst, 17% of the products are
released as gases. It produces about 17% more
than other catalysts, but due to the effect of the
cage and the lack of access of the catalyst to all
the chains, the effect of the catalyst on the
product is less than plastics and the amount of
liquid with HZSM-5 catalyst is more than
plastics.

Also, in the catalytic degradation of styrene
butadiene rubber with H-Mordenite catalyst,
about 90.1% of distillate products and 2.4% of
coke were obtained. The coke formed during the
pyrolysis process of the tires has a three-
dimensional and closed structure and by settling
on the surface of the catalyst, it blocks the
cavities and reduces its activity drastically. As
the results show, in pyrolysis of styrene
butadiene rubber with FCC and HZSM-5
catalysts, aromatics have more than 50% of the
main share in the liquid product. Due to the
presence of styrene in the structure of styrene
butadiene rubber and the possibility of Dils
Alder reactions, the percentage of aromatics in
the compressible product is higher than other
cases.
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During pyrolysis of tires, due to the presence of
many double bonds in the structure of styrene
butadiene rubber and the possibility of creating
polymer networks during the degradation
process, it is likely that the rubber will be
degraded on the catalyst surface before it can
enter the catalyst cavities. Therefore, the role of
catalyst in pyrolysis of tires is less than that of
plastics. It is noteworthy that in the pyrolysis of
styrene butadiene rubber with H-Mordenite
catalyst, the major part of the liquid product is
olefins with more than 37%.

Investigation of the effect of FCC catalyst
percentage on pyrolysis of styrene butadiene
rubber

According to studies, the FCC catalyst produces
the highest amount of liquid product among
other catalysts, including HZSM-5 and H-
Mordenite, and has been one of the main reasons
for its selection for this study. One of the salient
features of this catalyst is that it has a two-peak
pore distribution that allows it to produce
products in the gasoline range. The effect of
catalyst content on pyrolysis of styrene
butadiene rubber in five percent different from
zero to sixty percent compared to styrene
butadiene rubber is investigated in table (3).

Table 3: Effect of FCC catalyst percentage on pyrolysis of styrene butadiene rubber

Percent of Percentage of
coke gas product
1.4 5.4
1.7 5.1
1.9 2.4
21 0.1
3.8 3.8

Pyrolysis of styrene butadiene rubber with
45% FCC catalyst produces the most liquid
product with 97.8%. The amount of liquid
product with increasing percentage of FCC
catalyst first increases (maximum value in
catalyst ratio 45%) and then decreases. With
increasing the amount of catalyst, the necessary
ground for increasing the coke is provided and

Percentage of Product%

liquid product the experiment
93.2 SBR/F/0
93.2 SBR/F/15/6
95.7 SBR/F/30/1
97.8 SBR/F/45/1
92.4 SBR/F/60/1

with increasing the amount of catalyst from zero
to sixty percent, the amount of coke increases
from 1.4 to 3.8 percent.

It should be noted that gaseous compounds
also decrease and then increase as the amount of
catalyst increases, so that the catalyst ratio
reaches a minimum of 45%. In general, the
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catalyst reduces the pyrolysis temperature and
activation energy required for bond failure, and
in this respect has a significant impact on the
economic costs of the design.

Investigation of the effect of FCC, HZSM-5 and H-
Mordenite catalysts on pyrolysis of rubbers and
plastics

The FCC catalyst consists of a zeolite crystal
and a non-zeolite acidic compound (usually a
silica-alumina and a binder). For the past forty
years, zeolite Y has been the mainstay of this
group of catalysts, mainly due to its high thermal
resistance and the optimal selectivity of its
product. Alumina, clay, and binder compounds
are used in FCC catalysts to increase the
mechanical and thermal resistance required for
pyrolysis. These catalysts are commercially
available in the form of powder or tablets, the
type of sheet of which has an average diameter
of 60 microns and the type of powder has a
smaller size. The method of preparation and the
type of compounds used have a great impact on
the performance of the catalyst. During various
experiments, the effect of FCC, HZSM-5 and H-
Mordenite catalysts on pyrolysis of tires and
plastics was investigated [9].

It should be noted that all experiments were
performed with 15 g of catalyst and 100 g of
polymer and under nitrogen gas in a semi-
continuous reactor with appropriate agitation.

Conclusion

It should be noted that if we have a
combination of polymers, it is better to use FCC
catalyst for pyrolysis, because in this case we get
more liquid product for all polymers. In styrene
butadiene rubber using HZSM-5 catalyst, both
more liquid product and higher aromatic
percentage are obtained. Aromatics are the most
expensive  petrochemical products. The
permissible aromatic concentration in gasoline
is 35 to 37%. In fact, aromatics are high-octane
products that increase the octane number of
gasoline. The FCC is a catalyst with a pore size
distribution of two peaks.

So, it is suitable for passing both small chains
and large chains into its cavities. 5-12 carbon
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polymer chains are able to easily pass through
its pores and do not allow the chain to turn into
gas with further failure. Therefore, it works well
for all the polymers we study, and regardless of
the type of polymer, a significant liquid product
is obtained. Therefore, the amount of liquid
product in pyrolysis of different polymers with
FCC catalyst has a more uniform process than
HZSM-5 catalyst. Pyrolysis of tires using HZSM-
5 catalysts gives a more liquid product than
plastics. And three-dimensional coke
interpreted this phenomenon, and therefore the
reason that catalysts are ineffective in pyrolysis
of tires is that the multidimensional networks
formed contain catalyst particles and prevent
rubber chains from entering the catalyst
cavities. Dual bonding is the main cause of
crosslinking in tires, which is why crosslinking is
rare in plastics. During the pyrolysis process, the
parts between the networks are broken and
released and become a liquid product without
reaching the catalyst surface. In fact, network
connections do not allow rubber chains to enter
the catalyst holes. But plastic chains that operate
individually enter the catalyst cavities and fail. If
we want to compare different catalysts, with two
catalysts FCC and H-Mordenite, the percentage
ofliquid product is high percent and with HZSM-
5 catalyst in pyrolysis of tires, more liquid
product than plastic Has been obtained. As
mentioned earlier, catalysts do not have much
effect on tires, but the smaller the size of the
catalyst holes, the more gaseous product and
less liquid product is produced.

References

[1]R.  Alimoradzadeh, N. Moosavi, A.
Karimkoshteh, Z. Sadeghi, M.M. Fard, A.
Ismaili, Chem. Methodol., 2022, 6, 166-173.
[Crossref], [Google Scholar], [Publisher]

[2]H. Mirjalili, H. Amani, A. Ismaili, MM. Fard, A.
Abdolrazaghnejad, J. Med. Chem. Sci., 2022, 5,
204-214. [Crossref], [Google Scholar],
[Publisher]

[3]H. Mirjalili, H. Amani, A. Ismaili, MM. Fard, A.
Abdolrazaghnejad, J. Med. Chem. Sci., 2022, 5,
204-214. [Crossref], [Google Scholar],
[Publisher]

[4]A. Susanabadi, M. Saleh Sadri, H. Taleby, S.
Etemadi, B. Mahmoodiyeh, M. Milani Fard,



https://dx.doi.org/10.22034/chemm.2022.315764.1395
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Investigation+of+the+Chemistry+of+Metformin+by+Targeting+the+Nrf2+Signaling+Pathway+%28A+response+Surface+Methodology+Approach%29&btnG=
http://www.chemmethod.com/article_143136.html
https://doi.org/10.26655/JMCHEMSCI.2022.2.8
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Evaluation+of+Drug+Therapy+in+Non-Communicable+Diseases%3B+a+Review+Study&btnG=
http://eprints.zaums.ac.ir/5901/
https://doi.org/10.26655/JMCHEMSCI.2022.2.8
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Evaluation+of+Drug+Therapy+in+Non-Communicable+Diseases%3B+a+Review+Study&btnG=
http://eprints.zaums.ac.ir/5901/

2022, Volume 1, Issue 2

Ann. Roman. Soc. Cell Biol, 2021, 25, 2703-
2716. [Crossref], [Google  Scholar],
[Publisher]

[5]N. Sadraei, H. Jafari, A. Sadraee, B. Zeinali-
Rafsanjani, H. Rastgooyan, A. Zahergivar,
Cureus, 2022, 14, e23956. [Crossref], [Google
Scholar], [Publisher]

[6] N. Bahrami, S.A. Hosseini Almadani, S.
Motevalli, F. Khoyeeni, Iran. J. Educ. Social.,
2021, 4, 37-48. [Crossref], [Google Scholar],
[Publisher]

[7]M.B. Abhari, P.F. Afshar, R. Alimoradzadeh, H.
Mirmiranpour, Immunopathol. Persa, 2019, 6,
e10. [Crossref], [Google Scholar], [Publisher]

[8]B. Mahmoodiyeh, S. Etemadi, A. Kamali, S.
Rajabi, M.M. Fard, Ann. Romanian Soc. Cell

Biol, 2021, 25, 2559-2572. [Crossref],
[Google Scholar], [Publisher]
[9]A. Samimi, A. Bagheri, S. Dokhani, S.

AzizKkhani, E. Godini, International Journal of
Basic & Applied Sciences 2013, 2, 291.
[Crossref], [Google Scholar], [Publisher]

[10] A.Samimi, Int. J. Innov. Appl. Stud., 2012, 1,
1. [Crossref], [Google Scholar], [Publisher]

Eurasian journal of Chemical, Medicinal and Petroleum Research

[11] A. Samimi, J. Eng. Ind. Res., 2021, 2, 71.
[Crossref], [Google Scholar], [Publisher]

[12] A.Samimi, Int.]. Sci. Eng. Investigat. (IJSEI),
2012, 1, 16. [Crossref], [Google Scholar],
[Publisher]

[13] A. Samimi, Adv. J. Chem. 4, 2021, 4, 206-
218. [Crossref], [Google Scholar], [Publisher]

[14] A. Samimi, A. Bagheri, S. Dokhani, S.
Azizkhani, E. Godini, Int. J. Innov. Appl. Stud.,
2013, 3, 1086-1093. [Crossref], [Google
Scholar], [Publisher]

[15] A. Samimi, JESLM, 2020, 7, 132-137.
[Crossref], [Google Scholar], [Publisher]

[16] A.Samimi, A. Bozorgian, M. Samimi, J. Eng.
Ind. Res., 2022, 3, 1-7. [Crossref], [Google
Scholar], [Publisher]

[17] M. Bagheri Sadr, A. Samimi, Adv. J. Chem.,,
B, 2022, 4, 174. [Crossref], [Google Scholar],
[Publisher]

[18] A. Aminian, A. Fathi, M.H. Gerami, M.
Arsan, A. Forutan Mirhosseini, S.M.
Mohammad, Nanomed. Res. J., 2022, 7, 107.
[Crossref], [Google Scholar], [Publisher]

This journal is a double-blind peer-reviewed journal covering all areas in Chemistry, Medicinal and
Petroleum. EJCMPR is published quarterly (6 issues per year) online and in print. Copyright © 2022 by
ASC (Amir Samimi Company) which permits unrestricted use, distribution, and reproduction in any medium,

provided the original work is properly cited.



https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Evaluatingthe+Outcome+of+Total+Intravenous+Anesthesia+and+Single+Drug+Pharmacological+to+Prevent+Postoperative+Vomiting%3A+Systematic+Review+and+Meta-Analysis&btnG=
https://www.annalsofrscb.ro/index.php/journal/article/view/5896
https://doi.org/10.7759/cureus.23956
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=+Assessment+of+Three-Phasic+CT+Scan+Findings+of+Cirrhosis+Due+to+Primary+Sclerosing+Cholangitis+Versus+Cryptogenic+Cirrhosis&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=+Assessment+of+Three-Phasic+CT+Scan+Findings+of+Cirrhosis+Due+to+Primary+Sclerosing+Cholangitis+Versus+Cryptogenic+Cirrhosis&btnG=
https://www.cureus.com/articles/90543-assessment-of-three-phasic-ct-scan-findings-of-cirrhosis-due-to-primary-sclerosing-cholangitis-versus-cryptogenic-cirrhosis
http://dx.doi.org/10.52547/ijes.4.2.37
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Developing+a+Model+for+Effective+Factors+of+Creativity+in+Elementary+School+Students%3A+A+Mixed+Method&btnG=
https://iase-idje.ir/article-1-972-en.html
https://doi.org/10.15171/ipp.2020.10
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Comparing+the+effect+of+including+omega-3+to+treatment+regimen+in+elderly+patients+with+ulcerative+colitis+with+placebo%3A+A+randomized+clinical+tria&btnG=
https://immunopathol.com/Article/ipp-10161
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluating+the+Effect+of+Different+Types+of+Anesthesia+on+Intraoperative+Blood+Glucose+Levels+in+Diabetics+and+Non-Diabetics+Patients%3A+A+Systematic+Review+and+Meta-Analysis&btnG=
https://www.annalsofrscb.ro/index.php/journal/article/view/2787
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Investigation+of+corrosion+metal+in+oil+industry+in+Iran&btnG=
https://hal.archives-ouvertes.fr/hal-00771567/
https://dx.doi.org/10.22034/jeires.2021.269282.1021
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=The+Need+for+Risk+Assessment+in+Occupational+Health&btnG=
http://www.jeires.com/article_129037.html
https://dx.doi.org/10.22034/ajca.2021.277905.1248
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=New+Method+of+Corrosion+in+Isomerization+Units&btnG=
http://www.ajchem-a.com/article_130196.html
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Calculation+of+Corrosion+in+Oil+and+Gas+Refinery+with+EOR+Method&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Calculation+of+Corrosion+in+Oil+and+Gas+Refinery+with+EOR+Method&btnG=
http://www.ijias.issr-journals.org/abstract.php?article=IJIAS-13-150-03
https://scholar.google.com/citations?hl=en&user=YhvFZdcAAAAJ&view_op=list_works&sortby=pubdate
http://worldofresearches.com/ojs-2.4.4-1/index.php/CJNMS/article/view/941
https://dx.doi.org/10.22034/jeires.2022.1.1
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=An+Analysis+of+Risk+Management+in+Financial+Markets+and+Its+Effects&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=An+Analysis+of+Risk+Management+in+Financial+Markets+and+Its+Effects&btnG=
http://www.jeires.com/article_136953.html
http://www.samipubco.com/

