
1 
 

 

AZƏRBAYCAN  RESPUBLİKASI ELM  VƏ TƏHSİL NAZİRLİYİ 
AZƏRBAYCAN DÖVLƏT NEFT VƏ SƏNAYE UNİVERSİTETİ  

 

MINISTRY OF SCIENCE AND EDUCATION  

REPUBLIC OF AZERBAIJAN 
AZERBAIJAN STATE UNIVERSITY OF OIL AND INDUSTRY 

 

“NEFTİN, QAZIN GEOTEXNOLOJİ PROBLEMLƏRİ VƏ KİMYA” 

ELMİ-TƏDQİQAT İNSTİTUTUNUN  

ELMİ ƏSƏRLƏRİ 

SCIENTIFIC PROCEEDINGS 

SCIENTIFIC RESEARCH INSTITUTE  

“GEOTECHNOLOGICAL PROBLEMS OF OIL, GAS AND 

CHEMISTRY” 

 

 

VOLUME  23 Number1 

 

BAKU-2023 



2 
 

 

Editor-in-Chief 

Rauf Yu. Aliyarov 

Scientific Research Institute of Geotechnological Problems of Oil, Gas and Chemistry, 

ASOIU, Dilara Aliyeva Str.227, Baku, AZ 1010 Azerbaijan 

 

Editorial Board 

R.Yu. Aliyarov, H.Kh. Malikov (Deputy Chief Editor), M.M. Asadov (Deputy Chief 

Editor) 

Phone: +994 12 4937957 

E-mail: info@gpogc.az 

 

 

 

 

 

 

 

ISSN 2218-5054

 

 

mailto:info@gpogc.az


3 
 

Scı. Proc. SRI GPOGC. 2023. Volume  23,  Number 1 
 

Contents 

1 R.Y. Aliyarov, B.S. Aslanov, F.B. Aslanzadeh, A.V. Bagirli 
Formation conditions of the deep structure and hydrocarbon potential of the 
South Caspian oil-gas province and the Persian Gulf  
 

 5 

2 R.Y. Aliyarov, J.N. Aslanov, R.K. Mekhtiyeva, N.R.Agazade,  V.M. Durmushov 
Prediction of porosity in mountain rocks 
 

 18 

3 H.Kh.Malikov, A.A.Suleymanov, E.A.Mirzayev   
Application of nanotechnology for regulation the rheophysical properties of water-
oil emulsions 
 

 24 

4 А. М. Mamed–Zade, H.Kh. Malikov, T.H. Malikov 
Influence of transverse magnetic field on the process of sand settlement in water 
 

 30 

5 A.V. Mammadova, A.V. Sultanova , R.M. Mammadova 
Assessment of technological measures effectiveness based on the interpretation of 
pressure build-up curves using identification equations 
 

 35 

6 T.S. Babayeva 
Research of rheological charaсteristics of two-phase systems 
 

 41 

7 A.M.Gasimli, E.N.Aliyev, N.S.Bayramova, N.A.Yusubova, S.S.Huseynova 
Experimental study of residual oil compression from hydated sludge using a 
surface-active substance (sas) mixture which is a non-sediment solution in the 
formation fluid 
 

 45 

8 Y.Samedov, J.Eyvazov 
Eliminate formation damage in the vicinity of the wellbore and expand the 
drainage area of the well. 
 

 50 

9 Sh.Z.Imayılov, G.G.Ismayilov, P.Sh.Ismayilova  
About one of methods for determining the true parameters of the gas-liquid flow 
in risers 
 

 57 

10 A.I.Babayev, N.I.Imanova, Z.A.Baghirova, T.H.Malikov 
Research on the possibility of hydrocarbon emissions control. 
 

 62 

11 N.A. Gasanova 
Influence of technological modes for manufacturing parts from plastic materials on 
the accuracy of their dimensions 
 
 

 70 



4 
 

12 N.M.Abbasov*, R.Kh. Malikov,  F.R. Cafarli 
Predicting the flare temperature of binarymixtures according to data on activity 
coefficients 
 

 73 

13 R.Kh. Malikov*,  S.Mammadova 
Study of the designs of devices for centrifugal extraction 
 

 84 

14 E.Kh. Iskandarov, M.M. Hasanova, S.A. Ibadova 
Hydrocarbon losses arising from phase transformations in field collection pipelines 
 

 89 

15 Aliyeva O.O., Khalilov K.J. 
Technology of reverse-osmosıs sweetenıng of seawater wıth permeate softenıng 
 

 94 

16 M.B. Mammadov, F.T. Rzayev 
Engineering solutions optimization aimed at mitigating risks 
 

 103 

17 S.Hajiyeva, ,R.Narimanov 
Possibility of liquidation of accidents in oil and gas wells occurring with glass fibre 
rods with the help of a rod head developed for them. 
 

 110 

18 N.M.Abbasov*, A.A. Məsimov 
Modeling and optimization of the process hydrotreating of diesel fuel 
  

 115 

19 K.M. Ismailova, N.A. Yusubova 
Study of the composition of petroleum products extracted from oil-contaminated 
soil using the spectrometric method. 
 

 129 

22 Z.O. Gakhramanova, S. A. Mammadhanova , S. S. Hasanova, N. S. Bayramova 
Novel adsorbents on the bases of functionalized chitosan and magnetite 
nanoparticles for removal of organic pollutants and heavy metal ions from water 
. 

 133 



18 
 

12. L. Csontos, Б. Sasvбri, T. Pocsai, L. Kуsa, Azad T. Salae, A. Ali. 2012. Structural evolution of 
the northwestern Zagros, Kurdistan Region, Iraq: Implications on oil migration. GeoArabia, v. 17, 
p.81-116. 
13. J. Vergés, E. Saura, E. Casciello, M. Fernàndez, A. Villaseñor, I. Jiménez-munt, D.García-
Castellanos. 2001. Cambridge University Press. Geol. Mag.: p.1-23.  
14. A. Zamani, N. Hashemi 2000. A comparison between seismicity, topographic relief, and gravity 
anomalies of the Iranian Plateau. Department of Geology, College of Sciences, Shiraz University, 
Shiraz, Iran.”Tectonophysics 327” p.25-36. 
15. M. Mokhtari, A. M. Farahbod, C. Lindholm, M. Alahyarkhani, H. Bungum. 2004. Iranian Int. J. 
Sci. 5(2), p.223-244. 
16. Zabanbark A., Kazmin V.G., Lobkovsky L.I.. 2010 Ancient continental margins and a 
comparative analysis of their oil and gas potential. Reports of the Academy of Sciences, 2010, 
volume 431, no. 3, pp. 365–368. 
17. Zapivalov N. P. 2008. Offshore oil - a new milestone for humanity // Oil industry. No. 6. p.54–
58. 
18. Khain V. E., Sokolov B. A. 1994. The role of fluid dynamics in the development of oil and gas 
basins // History of oil in sedimentary basins. Ed. B.A. Sokolova. M.: Moscow State University 
Publishing House. 
19. A. Zabanbark. 2011. Distribution of large oil and gas fields - a source of hydrocarbon degassing 
(Persian Gulf basin). Moscow, Proceedings of the Institute of Oceanology named after. P.P. 
Shirshov, RAS, pp. 133-138. 
 
 

Prediction of porosity in mountain rocks 
R.Y. Aliyarova, J.N. Aslanova, R.K. Mekhtiyeva, N.R.Agazadeb,  V.M. Durmushova 

 
aScientific Research Institute “Geotechnological Problems of Oil, Gas and Chemistry”, Dilara 

Aliyeva str.227, Baku AZ1010, Azerbaijan 
b Department of Industrial Machines, Azerbaijan State Oil and Industry University, 20 Azadlig 

Avenue, Baku AZ1010, Azerbaijan 
 

Abstract: Porosity is one of the most important parameters when studying groundwater. The 
porosity parameter is used to estimate storage and travel times in aquifers and aquifers. Studies use 
seepage theory to determine the thickness and variation of rocks. The percentage of voids in a 
substance is called its porosity.  To calculate porosity, it is needed to divide the volume of voids by 
the material's total volume to get the percentage. 
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1. Introduction 
Over the past few years, progress in predicting the elastic properties of porous materials over 

the entire porosity range has been closely related to the power law empirical relationship of Phani 
and Niyogi.  
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                                                       = K p (1- ) f                                                                    (1) 

where μ-is the effective displacement modulus of the material with porosity p, Kp-modulus of 
displacement of solid material, - porosity where the effective displacement modulus becomes 
zero and f - is a parameter that depends on the atomic morphology of the porous material and the 
geometry of the pores [1]. These parameters are from Wagh et al. mentioned by [2]. A fit of 
experimental data to equation 1 is often obtained when  = 1 [1, 3], and this fit does not 
accurately explain the data. In recent experimental work, either  ≡ 1 is better used [4–6] or the 
linearized model ( f ≡ 1) [7] by Lam et al., where  is assumed to be the initial dust porosity. 
 

2. Methodological part 
The empirical relationship shown in equation is the same as any collation theory equation for 

the behavior of shear modulus with displacement and porosity. In addition, the capability of the 
seepage model for the displacement modulus of porous materials will be demonstrated and the 
results discussed. The particles of porous materials are made of powders and their size and shape 
can vary significantly. Different pores can be achieved by changing technological parameters such 
as external pressure, temperature or time during powder solidification. Compaction begins just by 
touching the dust particles and progresses to low porosity with the formation and growth of pores 
between the particles. As a result of the subsequent closing of the pore channels, the process of pore 
elimination occurs. Usually three different porosity ranges can be defined, for example Danninger 
et al. [8] observed the following porosity ranges for sintered iron: 
1. porosity ≤ 3%: fully isolated pores with almost spherical or elliptical shape 
2. porosity ≥ 20%: complex-shaped fully interconnected pores 
3. when the porosity is between 3% and 20%, both isolated and interconnected pores are present in 
varying amounts. 
This indicates that dust coupling is a contact problem generally studied by seepage theory [9]. 
According to the seepage theory, there is a critical volume fraction, called nc - seepage threshold, at 
which the solid phase forms a continuous network covering the entire system. The geometrical, 
physical and mechanical properties of the system at and above the leakage limit behave as follows. 
                                                      ∝ (n − nc)f       n  ≥ nc                                                                                           (2) 
Here, μ -is the special one under study, and n is the volume fraction of the solid body. Material and 
f is the theoretically predicted critical exponent for the object under study. The theory of seepage 
shows that the values of critical exponents are universal, that is, they do not depend on the structure 
and geometric properties of the system, but on the size of the problem. On the other hand, the value 
of the seepage threshold depends significantly on the structure. Experimental values of the seepage 
threshold in the three-dimensional (3D) structure were as high as 0.06%  vol and 60% vol. 
When porosity is used instead of powder volume fraction in Equation 2, 
  = 1−n, 

                                  ≤   for  ∝ ( − )f      ≤    for                                       (3) 
the formula is obtained. Thus, equation 3 must satisfy the con boundary. E = E0; At  = 0, it can 
be expressed as follows: 

                                     = K p (1- ) f           for   ≤                                                  (4) 
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3. Results and discussion 
The resulting equation (4) is the same as equation (1). Leakage theory predicts f = 2.1 for the 

displacement modulus in 3D [12]. This value is determined for a finite cluster or when all 
dimensions of the system tend to infinity. In a continuum, however, this universal behavior is often 
affected by the finite size of the system, thus yielding a characteristic rather than a critical one. This 
means that the characteristic index for all porous materials should be almost the same. On the other 
hand, the value of the filtration threshold depends on the size, shape, distribution and preparation 
method of the powder. Here, experimental data from different sources are combined in an attempt 
to obtain a wider range of porosity for the material under study, thus leading to unrealistic values of 
the pc compatibility parameters. 
If we apply the obtained equation in determining the porosity of formation rocks in the case that the 
oil is full of product:                  

)2 

     Data statistics are given in table 1: 
Table 1.        

Kp Pμ   Dry Pμ   Water Pμ   Oil 
0.01 28.00215609 28.06902632 28.06138849 
0.02 18.56439005 18.62162559 18.61655848 
0.04 12.30750149 12.35400671 12.35064508 
0.05 10.78207279 10.82522932 10.82228368 
0.07 8.831781873 8.870116177 8.86770254 
0.12 6.415595781 6.446916571 6.445162308 
0.24 4.253301857 4.277029962 4.275866145 
0.26 4.056133838 4.07908848 4.077978524 
0.28 3.88174283 3.903999858 3.902937545 
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Kp PW PO EX 
0,01 28,06902632 28,06138849 7,4043e-10 
0,02 18,62162559 18,61655848 1,4809e-09 
0,04 12,35400671 12,35064508 2,9617e-09 
0,05 10,82522932 10,82228368 3,7022e-09 
0,07 8,870116177 8,86770254 5,1830e-09 
0,12 6,446916571 6,445162308 8,8852e-09 
0,24 4,277029962 4,275866145 1,7770e-08 
0,26 4,07908848 4,077978524 1,9251e-08 
0,28 3,903999858 3,902937545 2,0732e-08 

 
KP(1-(PO/PW)    EX=KP*(1-(PO/PW))^2; 
>> KP = 0.01; 
>> PO = 28.06138849; 
PW = 28.06902632; 
>> EX=KP*(1-(PO/PW))^2; 
>> plot(PO,PW) 
>> EX=KP*(1-(PO/PW))^2;  
 
 

3. Conclusion 
1. Fuzzy set theory in predicting rock porosity has 4 times more accuracy than classical 

methods. 
2. The values of the porosity of the displacement modulus in dry, water and oil environments 

were determined by the theory of fuzzy sets. 
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