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КЧРОПüСЫЭОЧ AЛРКЛОЧ ЛОЧЮЭгЭ,  ЛОЬЭТЦЦЭ ЦКЧ НОЧ АОЫЭ НОЬ KЫТЭОЫТЮЦЬ ɄФЬ.ПüЫ ψöНОЧ ЦТЭ ЮЧЭОЫЬМСТОНХТМСОЫ FОЮМСЭТРФОТЭ, 
bei der auf den Rohrstahlmustern sich der Wasserstoff freizusetzen beginnt (T sei 250 C gleich ). Die Ergebnisse sind in 
НОЫ TКЛОХХО КЧРОПüСЫЭ. 

DТО ОЫЦТЭЭОХЭОЧ EЫРОЛЧТЬЬО гОТРОЧ, НКЬЬ НТО FЫОТЬОЭгЮЧР ЯШЧ АКЬЬОЫЬЭШПП ЛОРТЧЧЭ, аОЧЧ НКЬ VОЫСтХЭЧТЬ НОЫ Jks/Jgr 
gleich 3,7...4,7 je nach der Art und der Feuchtigkeit des Bodens ist. Eine deutliche Freisetzung von Wasserstoff beginnt, 
аОЧЧ НТОЬОЬ VОЫСтХЭЧТЬ η...7 ОЫЫОТМСЭ Д7Ж. DКЛОТ аТЫН НТО «ФХКЬЬТЬМСО» KШЫЫШЬТШЧ гЮЯОЫХтЬЬТР НЮЫМС KКЭСШНОЧЬМСЮЭг 
ЮЧЭОЫНЫüМФЭ, аОЧЧ jks./jgr =γ...η ТЬЭ. AЮЬРОСОЧН НКЯШЧ ТЬЭ ОЬ ЧШЭаОЧНТР ПüЫ НТО KШЧЭЫШХХО НОЫ ψТХНЮЧР НОЫ 
Spannungsrisskorrosion des Rohrstahls,  die Bedeutung des Kriteriums ɄksТЦ ψОЫОТМС НОЫ АОЫЭО γ...ζ. гЮ ЮЧЭОЫЬЭüЭгОЧ. 
FüЫ НТО MОЬЬЮЧР НОЫ Уksund jgrurde  der Hardware-Software-KШЦЩХОб «MКРТЬЭЫКХО» ОЧЭаТМФОХЭ, НОЫ ЮЧЭОЫ 
SЭЫКßОЧЯОЫСтХЭЧТЬЬОЧ  НТО GОЬМСаТЧНТРФОТЭ НОЫ ЫОЬЭХТМСОЧ KШЫЫШЬТШЧ ЮЧН НОЧ GЫКН НОЫ RТЬЬЛТХНЮЧР  КЧ НОЫ RШСЫаКЧН ЛОТ 
verschiedenen Potentialen des Kathodenschutzes  der unterirdischen Stahlrohrleitungen quКЧЭТЭКЭТЯ ЛОЬЭТЦЦОЧ ХтЬЬЭ. [4]. 
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Under modern competitive economy conditions, every refinery set the provision of domestic and foreign 
market with high-quality gasoline as main goal and, in the same time, reducing costs for its production. So the great 
attention is paid to the blending process, production of high-quality gasolines by mixing of straight-run oil fractions with 
secondary refining processes components and special additives. During this process, the qualitative and quantitative 
characteristics of gasoline are determined. 

The blending process is extremely difficult for optimization due to factors [1]: 
− the large number of components; 
− deviations from additivity of physical and chemical properties of components in the mixture; 
− difficulties connected with mathematical models developing which could adequately describe the 

process in a wide range of components properties variations.  
− permanent changes in the component composition of feedstock. 

The department of Chemical Technology of Fuel and Chemical cybernetics of National Research Tomsk 
Polytechnic University proposed a model for blending process calculating. This model describes blending from the 
position of non-additive nature of feedstock physic-chemical properties, caused by mutual influences of hydrocarbons 
and special anti-knock additives atoms and molecules. On the basis of this theory the computer modeling system 
«ωШЦЩШЮЧНТЧР» ПШЫ МКХМЮХКЭТШЧ ШП РКЬШХТЧО ЛХОЧНТЧР ЩЫШМОЬЬ аКЬ НОЯОХШЩОН. IЭЬ ЦКТЧ ЩЮЫЩШЬО ТЬ ЭШ МКХМЮХКЭО ШМЭКЧО 
numbers of trade gasolines produced with the blending method [2]. 

The input data for the calculations in this modeling system is the chromatography data of streams involved in 
the blending process. Due to lack of unified standardized methodology of results presentation experimental 
chromatography data from refineries is significantly different. This problem was solved by implementation the module of 
automatic chromatography data systematization ТЧЭШ ЭСО «ωШЦЩШЮЧНТЧР» ЬвЬЭОЦ. TСО ЛКЬО ШП ЬвЬЭОЦКЭТгТЧР ТЬ ЭСО ЬОЭ ШП 
110 hydrocarbons shown in Table 1. 

On the basis of the created set, a computer module of automatic chromatography data systematization is 
realized. The main program unit is developed in ψШЫХКЧН «DОХЩСТ 7» аШЫФЬЩКМО, аСТМС ЩЫШЯТНОЬ КЧ ШЩЩШЫЭЮЧТЭв ЭШ 
develop a user-friendly interface in a short-time period, without losing its functionality. 

The results of calculaЭТШЧ КЫО ЬКЯОН ТЧЭШ ЭСО «.ЬПМ» ОбЭОЧЬТШЧ ПТХОЬ. These files are the input data for computer 
ЦШНОХТЧР ЬвЬЭОЦ «ωШЦЩШЮЧНТЧР», аСОЫО ШМЭКЧО ЧЮЦЛОЫЬ ШП ЬОЩКЫКЭО ЬЭЫОКЦЬ ШЫ ЭСОТЫ ЦТбЭЮЫОЬ аТЭС ЭСО КННТЭТЯОЬ КЫО 
calculated. 
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SECTION 21. GEOLOGY, MINING AND PETROLEUM ENGINEERING 
(ENGLISH, GERMAN) 

 
Table 1 

The content of automatic chromatography data systematization module 
Group name Number of components 

Normal paraffins 10 
Isoparaffins 39 
Napthenes 32 
Aromatics 15 

Olefins 14 
TOTAL 110 

 
As the adequateness test for developed set of components, octane numbers of streams with the known 

detonation characteristics were calculated applying created set of components. Results are given in Table 2. 
Table 2 

Comparison of calculated octane numbers with the experimental data 

Stream RONcalc RONexp ǻ 

Alkylate 93.3 93.3 0.03 

Reformate ʋ1 94 94.5 0.53 

Reformate ʋβ 95.4 96 0.6 

Catalytic cracking gasoline 85 86 1 

Gas fractionation unit gasoline 83.2 82.8 0.38 

KAS unit gasoline 88.2 87.3 0.88 

ǻ = | RONexp- RONcalc| 
Analysis of results, given in the table 2 reveals that the proposed method allows octane numbers calculating 

with an absolute error of no more than 1 point. This is comparable with the error of experimental methods for this 
parameter determination. So, this set of components created for module of automatic chromatography data 
systematization could be applied for calculation of real gasoline streams octane number.  

Using the modeling system, in conjunction with the developed module of automatic chromatography data 
systematization, blending recipes for gasolines Premium-95 and Super-98, corresponding to modern Euro-3, Euro-4 and 
Euro-5 requirements for gasoline quality, were created (Table 3).  

Table 3 
The recipes of gasolines brands Premium-95 and Super-98 

Streams 

Stream content, % wt. 

Premium-95 Super-98 

Euro-3 Euro-4 Euro-5 Euro-5 

Products of moving bed catalytic reforming process 28 28 27 29 

Alkylate 20 19 16 25 

Natural gas gasoline 5 4 5 – 

CКЭКХвЭТМ МЫКМФТЧР РКЬШХТЧО ʋ1 – 25 – – 

CКЭКХвЭТМ МЫКМФТЧР РКЬШХТЧО ʋ2 25 – 28 25 

Isomerizate 22 20 20 15 

MTBE – 4 4 6 

Gasoline characteristics 

RON 95.9 95.2 95.9 98.2 

Benzene content, % wt. 1 0.96 0.99 1.01 
Aromatics content, % wt. 29.22 29.07 29.16 29.84 

Olefins content, % wt. 6.01 5.04 6.6 4.95 
 
The main criteria for blending recipes were requirements for gasoline quality, components costs and their 

presence on the refinery. Under modern conditions, the most expensive components are products of alkylation and 
isomerization units; otherwise they do not contain aromatics and olefins. It makes them the best feedstock for the 
blending process. 
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Analyzing the recipe of gasoline brand Premium-95, corresponding to modern Euro-5 requirements for gasoline 
quality, it was found that it does not seem possible to produce this brand of gasoline without application of MTBE, and 
its minimum content is 6 % wt. 

It could be concluded that the module of automatic chromatography data systematization in conjunction with 
ЭСО ЩЫШРЫКЦ «ωШЦЩШЮЧНТЧР» КХХШаЬ ЩЫОМТЬО МШЮЧЭТЧР ШП ЬЭЫОКЦЬ СвНЫШМКЫЛШЧ МШЦЩШЬТtion and detonation characteristics 
of gasoline. Also it helps to correspond the changes of feedstock composition, to vary blending recipes of trade gasoline 
and to recommend optimal involvement of different-composited feedstock into the blending process. 

Precision of the developed recipes provides economy of expensive components, and allows getting essential 
economic benefit for the refineries by reducing the quality for trade products. 

 
References 

 
1. Kravtsov A.V., Ivanchina E.D., Smyshlyaeva Yu.A. Matematicheskoe modelirovanie protsessa kompaundirovanya 

tovarnykh benzinov s uchetom reaktsionnoy sposobnosti komponentov smesi [Mathematical modeling of trade 
gasolines blend process considering the reactivity of mixture components]. Bulletin of the Tomsk Polytechnic 
University, 2009. – Vol. 314. – No. 3. – pp. 81 – 85. 

2. Modelirovanie processa prigotovleniya tovarnykh benzinov na osnove ucheta reaktsionnogo vzaimodeystviya 
uglevodorodov syrya s vysokooktanovymi dobavkami [Modeling the trade gasolines blending process on the basis of 
reactivity of hydrocarbon feedstock with high-octane additives] Kirgina M.V., Ivanchina E.D., Dolganov I.M., 
Smyshlyaeva Yu.A., Kravtsov A.V., Fan Fu. Neftepererabotka i neftehimija. Nauchno-tehnicheskie dostizhenija i 
peredovoj opyt, 2012. – No. 4. – pp. 3 – 8. 

 
PARAFFIN-BASE OIL TRANSPORTATION USING POUR-POINT DEPRESSANTS 

V.D. Samigullin, I.E. Sirotkin  
Scientific advisors professor P.V. Burkov, associate professor M.V. Vlasova  

National research Tomsk Polytechnic University, Tomsk, Russia  

Nowadays the extraction of high-paraffin crude oil with the high content of paraffinic hydrocarbons increases. 
While being extracted, transported and stored, deterioration of the rheological properties of high-paraffin crude oil is 
observed. This leads to increase of equipment deterioration, additional material expenses and problems with 
environmental conditions. Down-the-hole treatment is promising method of asphalt–resin–paraffin (ARP) sediments 
control. Usage of pour-point depressants prevents wax depositions and also improves the rheological properties of crude 
oil. Efficiency determination of pour-point depressants is based on high-wax oil from Maiskoye field. 

 

 
 

 

Fig. 1 Original oil sample 
 

FТР. 2 τТХ sКЦpХО аТЭС “DMσ” НОprОssКЧЭ 

 

 
Fig. 3 Deformation distribution of pipeline under original and modified pressure 

By analyzing the pictures of residual oil structures we can see that oil sample with pour-point depressant 
“DMσ” СКЬ ЦШЫО НТЬЩОЫЬОН МШЦЩШЬТЭТШЧ( FТР.1. КЧН FТР.β.). Measurements of the rheological properties were made by 
ЫШЭКЭТШЧКХ ЯТЬМШЬТЦОЭОЫ “ψRττKFIELD LVDV-III UХЭЫК”. TШ ОЯКХЮКЭО ЭСО ТЧПХЮОЧМО ШП НОЩЫОЬЬКЧЭ ШЧ ЬЭЫОЬЬОН-deformed 
state of pipeline we used modelling in engineering simulation software ANSYS, that was based on the data gained by 
“σОПЭОСТЦЭОСЧШХШРТТ” МШЦЩКЧв НЮЫТЧР ЭОЬЭТЧР ШП ЩШЮЫ-ЩШТЧЭ НОЩЫОЬЬКЧЭ “DMσ-β00η” ТЧ ЩТЩОХТЧО ЬОМЭТШЧ ШП SОЯОЫШ-


