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Abstract. In this article, the kinetics of the synthesis of benzene-free 

aromatic hydrocarbons by aromatizing hexane with the modified 2%La/N-
YuKTs-40 and 2%La*2%Cu*8%Zn/N-YuKTs-40 catalysts in the presence 

of catalysts was studied. 2%La*2%Cu*8%Zn/N-YuKTs-30 for a catalyst 
with higher catalytic activity was selected for aromatization of hexane with 
a linear structure to obtain aromatic hydrocarbons Ekaj 
2%La*2%Cu*8%Zn/N-YuKTs-20 was found to be smaller than the 
catalyst with higher activity selected for the aromatization of hexane with a 

linear structure to produce aromatic hydrocarbons. 2%La*2%Cu*8%Zn/N-
YuKTs-30 and 2%La*2%Cu*8%Zn/N-YuKTs-20 with higher catalytic 
activity were selected for aromatization of hexane with a linear structure to 

obtain aromatic hydrocarbons the process of improvement of low-octane 
85-1800С gasoline fractions on catalysts was studied at atmospheric 
pressure, in the temperature range of 400-5000С, without hydrogen-
containing gas circulation. It was found that the 2%La*2%Cu*8%Zn/N-

YuKTs-30 catalyst with high catalytic activity, selected for the catalytic 
aromatization of hexane with a linear structure, produces a high-octane 
catalyst with aromatic hydrocarbons as its main. 

1 Introduction 
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2 Methods 
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3 Results and Discussion 

linear structure in catalysts at temperatures of 400, 450, 5000С.

&,0% V, c-1 A, % 
Catalyst content,% 

Alkanes Isoalkanes Aromatic Cycloparaffins Olefins 

400 

1.0 18.35 85.85 6.125 5.410 0.502 0.915 

2.0 13.64 89.90 4.645 4.745 0.401 0.613 

2.5 10.12 94.08 3.112 3.625 0.303 0.401 

450 

1.0 24.78 77.86 3.014 13.35 0.605 2.02 

2.0 19.98 82.70 2.714 10.84 0.503 0.901 

2.5 14.45 88.12 2.202 8.012 0.504 0.703 

500 

1.0 39.80 63.24 2.705 24.25 0.402 2.102 

2.0 31.25 71.65 2.615 19.85 0.325 0.804 

2.5 28.70 74.24 2.501 18.85 0.326 0.705 

&,0% V, c-1 A, % 
Catalyst content,% 

Alkanes Isoalkanes Aromatic Cycloparaffins Olefins 

400 

1.0 47.21 56.95 12.74 26.45 - 0.501 

2.0 40.48 66.44 9.450 21.54 3.112 0.503 

2.5 27.35 79.15 5.112 14.25 2.265 0.440 

450 

1.0 60.84 43.35 4.065 43.50 1.012 1.012 

2.0 54.95 49.34 3.332 39.68 2.330 1.025 

2.5 42.25 62.03 2.612 29.40 2.303 0.804 

500 

1.0 71.51 2.75 3.385 51.25 3.450 2.235 

2.0 64.98 39.40 3.412 46.50 2.894 2.221 

2.5 47.42 56.95 0.704 33.64 1.015 1.016 

С
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&,0% 
Size speed 

s-1 

v0.104 

mol/g·h 
у v0.y.104 v0•ln(1/l-y).103 .104 

mol/g·h 
β 

300 

1.0 60 0.1752 2.044 2.148 

2.5 

0.87 

2.0 120 0.1284 2.524 2.615 

2.5 240 0.0983 3.208 3.225 

400 

1.0 60 0.2452 1.425 2.520 

5.0 2.0 120 0.1980 3.267 3.610 

2.5 240 0.1425 4.245 4.420 

500 

1.0 60 0.4954 3.335 3.910 

7.5 2.0 120 0.4046 4.640 5.335 

2.5 240 0.3782 7.645 8.710 

 
The calculation results given in Table 3, i.e. V0•y =7,665 x10

500 0С,  v •ln(1/l

&,0% 
Size speed 

s-1 

v0.104 

mol/g·h 
у v0.y.104 v0•ln(1/l-y).103 

 
mol/g·h 

β 

300 

1.0 60 0.046 3.651 3.710 

2.0 

0.84 

2.0 120 0.040 5.445 5.525 

2.5 240 0.028 7.225 7.331 

400 

1.0 60 0.125 8.330 8.774 

2.5 2.0 120 0.010 12.75 13.520 

2.5 240 0.073 18.05 18.660 

500 

1.0 60 0.235 14.90 16.820 

3.5 2.0 120 0.190 23.54 25.975 

2.5 240 0.180 43.71 48.030 

The calculation results given in Table 4, i.e. V0·ln(1/l
С, V0·y =43.74.10
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&,0% Size speed s-1 v0.104 mol/g·h у v0.y.104 v0•ln(1/l-y).103 .104mol/g·h β 

300 

1.0 84.15 0.520 4.841 6.152 

4.0 

0.78 

2.0 111.0 0.430 5.330 6.523 

2.5 222.5 0.321 6.820 7.654 

400 

1.0 84.15 0.615 5.885 8.445 

4.5 2.0 111.0 0.622 6.920 9.523 

2.5 222.5 0.513 10.12 12.650 

500 

1.0 84.15 0.804 6.770 11.120 

6.5 2.0 111.0 0.730 8.080 12.330 

2.5 222.5 0.560 11.290 17.815 

The calculation results presented in Table 5, i.e. V0·y =11,292.103 when the 
temperature is 500˚C, V0·ln(1/l

&,0% Size speed s-1 v0.104 mol/g·h у v0.y.104 v0•ln(1/ly).103 α.104 mol/g·h β 

300 

1.0 84.15 0.350 3.121 3.440 

0.8 

0.84 

2.0 111.0 0.302 3.225 3.552 

2.5 222.5 0.213 3.985 4.145 

400 

1.0 84.15 0.520 4.526 5.601 

1.7 2.0 111.0 0.480 5.280 5.425 

2.5 222.5 0.382 7.230 8.401 

500 

1.0 84.15 0.602 5.120 6.880 

2.5 2.0 111.0 0.525 6.045 7.775 

2.5 222.5 0.420 8.327 8.883 
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Reaction &, 0% x,% n0.104 dx/dn·10-3 ConstW·105 Lg(ConstW) 
Enable, KJ/mol 

beat. 4 graph 

Total conversion 

of n-hexane 

300 0.2 1.620 11.5260 0.2586 -6.5235  

98.12

5 

400 
 

2.815 5.1753 0.3340 -6.6140 99.10 

500 11.321 0.4350 0.4329 -6.3842 97.15 

Average 98.12 

Digidrocyclization 

300 

0.1 

0.625 4.5520 0.0210 -7.9065  
135.5

5 
400 2.515 0.8265 0.0510 -6.3885 134.60 

500 8.335 0.5105 0.4162 -6.4045 136.50 

Average 135.55  

Reaction 
&,0% х,% no.104mol/

g·h 
dx/dn·10-3 

ConstW·105 Lg(ConstW) Enable, KJ/mol 

  mol/sec  beat.4 graph 

Total 

conversion of 

n-hexane 

300 

0.5 

3.520 2.632 0.1520 -6.9815 - 84.13 

400 6.015 0.826 0.2018 -6.7105 82.71 

- 500 7.775 0.649 0.3045 -6.6032 85.55 

Average 84.13 

Digidrocycliza

tion 

300 

0.4 

2.515 0.864 0.1622 -6.8275 - - 

400 6.520 0.805 0.3290 -6.6084 111.25  

500 8.010 0.601 0.4095 -6.4560 115.30 113.27 

average 113.27  
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4 Conclusion 

1800С gasoline fractions on 
5000С without hydrogen

References 

1. Hancsók, Jenő, Tamás Kasza, and Olivér Visnyei. Energies 13, 7 (2020) 

2. Peng, Yujie, Yunpu Wang, Linyao Ke, Leilei Dai, Qiuhao Wu, Kirk Cobb, Yuan Zeng, 

Rongge Zou, Yuhuan Liu, and Roger Ruan, Energy Conversion and Management, 254, 

115243 (2022) 

3. A. Thomas, "Automotive fuels." In Internal combustion engines, Academic Press, 

(1988) 

4. L.L. Nani Guarieiro, A.L. Nani Guarieiro, Biofuels-Economy, Environment and 

Sustainability, 1 (2013) 

5. Mueller, Charles J., William J. Cannella, Gautam T. Kalghatgi. Fuels and the Impact of 

Fuel Composition on Engine Performance. No. SAND2012-9826P. Sandia National 

Lab. (SNL-CA), Livermore, CA (United States) (2012) 

6. Xiang, Yizhi, Hui Wang, Jihong Cheng, and John Matsubu, Catalysis Science & 

Technology, 8, 6 (2018) 

7. Zeng, Dehong, Gangli Zhu, and Chungu Xia, Fuel Processing Technology, 226, 

107087 (2022) 

8. Sharifi, Khashayar, Rouein Halladj, Seyed Javid Royaee, Farshid Towfighi, Sepideh 

Firoozi, and Hamidreza Yousefi, Reviews in Chemical Engineering, 39, 3 (2023) 

9. Lezcano, Gontzal, Idoia Hita, Yerraya Attada, Anissa Bendjeriou-Sedjerari, Ali H. 

Jawad, Alberto Lozano-Ballesteros, Miao Sun et al, Progress in Energy and 

Combustion Science, 99, 101110 (2023) 

10. Moulijn, Jacob A., Michiel Makkee, and Annelies E. Van Diepen. Chemical process 

technology. John Wiley & Sons (2013) 

  
 

 

, 0 (2024)E3S Web of Conferences https://doi.org/10.1051/e3sconf/202452403005524
APEC-VII-2024

3005 

10



11. Hussain, Ijaz, Saheed A. Ganiyu, Hassan Alasiri, and Khalid Alhooshani. Energy 

Conversion and Management, 274, 116433 (2022) 

12. McKay, Garrett, Mei Mei Dong, Jonathan L. Kleinman, Stephen P. Mezyk, and 

Fernando L. Rosario-Ortiz, Environmental science & technology, 45, 16 (2011) 

13. E. Torres-García, L. F. Ramírez-Verduzco, J. Aburto, Waste Management 106 (2020) 

Bakshi, Amarjit S., and R. Paul Singh. Journal of Food Science, 45, 5 (1980) 

14. B. Abdullayev, N. Askarova, R. Toshkodirova, M. Rifky, N. Ayakulov, B. Kurbanov, 

M. Samadiy, Asian Journal of Chemistry, 36, 2 (2024) 

15. K. Dissanayake, M. Rifky, M. Jesfar, J. Makhmayorov, S. Rakhimkulov, B. 

Abdullayev, and M. Samadiy, Development of Technology to Incorporate Curry leaves 

(Murraya Koenjii) to Develop Functional Chicken Sausage and Evaluation of 
Chemical Properties, In IOP Conference Series: Earth and Environmental Science, 

1275, 012008 (2023) 

16. D. Kasun, M. Rifky, M. Jesfar, J. Makhmayorov, S. Rakhimkulov, B. Abdullayev, 

Technology Development to Measure Chemical and Oxidative Stability of Edible Oils 

Using Fourier Transform-Infrared Spectroscopy, In IOP Conference Series: Earth and 

Environmental Science, 1275, 012007 (2023) 

17. Liu, Ran, Xiaoman Ci, Linlin Liu, Xintong Wang, Mohamed Rifky, Rui Liu, Wenjie 

Sui, Tao Wu, and Min Zhang, International Journal of Biological Macromolecules, 

260, 129615 (2024) 

18. Asadjon Kambarov, Israiljon Shamshidinov, Rixsitilla Najmiddinov, Gulnoza 

Kodirova, Ilkham Usmanov, Diyorbek Absattorov, Bakhram Ruzibayev, and Murodjon 

Samadiy. "Study of the Effect of Magnesium Sulfate and Ammonium Nitrate on the 

Chemical Activity of Solutions of Phosphoric Acid." In IOP Conference Series: Earth 

and Environmental Science, 1275, 012002 (2023) 

19. Israiljan Shamshidinov, Asadjon Kambarov, Rikhsitilla Najmiddinov, Ilyos Rustamov, 

Ilkham Usmanov, and Murodjon Samadiy. "Study of Physico-Chemical Properties of 

Phosphorate Solutions." In E3S Web of Conferences, 392, 02036 (2023) 

  
 

 

, 0 (2024)E3S Web of Conferences https://doi.org/10.1051/e3sconf/202452403005524
APEC-VII-2024

3005 

11


	1 Introduction
	2 Methods
	3 Results and Discussion
	4 Conclusion
	References

