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The problem of efficiency upgrading of the operating installation is defined by determination of technological 
conditions in many instances. Catalytic dewaxing process finds the increasing application in domestic enterprises. There 
are different technologies of this process implementation. For instance, technological scheme in independent mode 
operating, hydrofining process along with dewaxing in single-unit, series-connected reactors of dewaxing and 
hydrofining in the different sequences with using different catalyst combination mixtures and other [2]. 

Solving the problem of technological parameters optimization is possible by the development a computer 
modelling system of diesel fuel production which will be focused on physical and chemical mechanisms of the 
hydrodewaxing process reactions.  

The mathematical model of disel fuel hydrodewaxing process was developed during the research. For the 
estimation thermodynamic properties of hydrocarbons, participated in the chemical transformations, quantum-chemical 
methods, realized in program Gaussian, were used. The method of calculation is DFT – Density Functional Theory, 
theoretical approximation is model B3LYP, basis 3-21G. As a result of the thermodynamic analysis, hydrocarbons 
conversion scheme was developed. At the base of conversion scheme the kinetic model of the dewaxing process was 
made [1]. 

Using developed computer modelling system  the technological parameters influence on the main reactions of 
hydrodewaxing process can be carried out.  

Therefore the aim of present work is to evaluate of temperature and hydrogenous gas feed influences on the 
hydrodewaxing process reactions using developed computer modelling system. 

Technological scheme of this process includes three series-connected reactors, the first and the second reactors 
are intended for hydrofining and the third reactor is intended for hydrodewaxing of diesel fuel. In the first and second 
reactor NiO – MoO3 catalyst is used. In the third reactor – CoO-MoO3 catalyst is used. Raw materials of dewaxing 
process is: visbreaking gasoline, middle distillates, atmospheric gas oil. Also hydrogenous gas feeds in the reactors. The 
result of receiving is diesel fractions, gasoline and petroleum gas production (Fig.1). 

 

 
 

Fig. 1 Technological scheme of catalytic dewaxing process 
 

The process of catalytic hydrodewaxing is based on the two main reactions: hydrocracking of high molecular 
weight linear paraffins ɋ10–ɋ27  and isomerization of normal paraffins in order to improve products low temperature 
properties. Also, hydrogenation of aromatic, polyaromatic, olefinic hydrocarbons and cyclization of i-paraffins occurs in 
the third reactor [3].  

Hydrocracking of normal paraffins occurs with formation of decomposition products such as i-paraffins and n- 
paraffins lower molecular weight. And as higher molecular weight of the n-paraffins, then deeper are their conversion.  

Isomerization of n-paraffins occurs with the formation of paraffins, naphthenes through an intermediate stage of 
dehydrogenation of n-paraffins with the formation of olefins in the reactor. 
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SECTION 21. GEOLOGY, MINING AND PETROLEUM ENGINEERING 
(ENGLISH, GERMAN) 

 
Hydrogenous gas has a decisive importance in the hydroisomerization process. With a deficit of hydrogenous 

gas not all of the formed olefins are hydrogenated with the formation of naphthenes and paraffins that lead to the 
formation of olefins, increasing of side reactions and lowering of isomers yield. The olefins content in the isomerizate 
relatively to the hydrotreated feed increases by 40%. An excess amount of hydrogenous gas leads to the isomerization 
rate reduction due to suppression of the dehydrogenation reaction of n-paraffins at the stage of olefins formation. 

Using the developed model the effect of hydrogen gas flow rate on the yield of high-paraffins and iso-paraffins 
in the product mixture was investigated.  

Dependence of n-paraffin contents from the hydrogenous gas flow rate are presented on Figures 2, 3. 
 

  
 

Fig. 2  Influence of hydrogen gas flow rate on the yield 
of high-paraffins ɋ10–ɋ27 

 

 
Fig. 3  Influence of hydrogen gas flow rate on the yield of  

i-paraffins 

Increased hydrogen gas flow on 30 000 m3/h is leading to decrease of high n-paraffins content by 4.3% wt. It 
indicates an increase the conversion during the hydrocracking reaction, and content of i-paraffin is increasing by 3.5% wt. 
This is accomplished by increasing the contact time as a result, the isomerization reaction on bifunctional catalyst 
mechanism typically more complete. Also increase of the volume of circulating hydrogen allows to decrease coke 
formation on the catalyst. And so the processes of hydrofining and hydrodewaxing are carried out at excess of hydrogen 
quantity. 

Estimation of the influence of the process temperature on the yield of high-paraffins and i-paraffins in the 
product mixture was made (Fig. 4, 5). Selection of optimal temperature depends on quality of raw materials, requirements 
to the quality of products, the type of catalyst, extent of its activity and lies in the range of 340 – ζ0η ºω ПШЫ 
hydrodewaxing. 

 

  
 

Fig. 4  Influence of temperature on the yield of high-
paraffins ɋ10–ɋ27 

 

 
Fig. 5  Influence of temperature on the yield of  

i-paraffins 

АТЭС ТЧМЫОКЬТЧР ЭОЦЩОЫКЭЮЫО КЭ γ0 °ω МШЧЭОЧt of n-paraffins C10 – C27 is reducing by 2.8 % wt. and amount of 
iso-paraffins is increasing by 0.4 % wt. It connected with increase the specific reaction rate of hydrocracking and 
isomerization of n-paraffins. Content of n-paraffins C10 – C27 in the product mixture decreases, which promotes improve 
the low-temperature properties of diesel fuels.  

Temperature change of process does not significantly influence on the hydrogenation reaction of aromatic, 
polyaromatic, olefin and cyclization of iso-paraffins hydrocarbons to naphthenes relative to hydrocracking and 
isomerization reactions. 

The mathematical model of hydrodewaxing process of diesel fuels can be used for prediction of product 
mixture composition and allows to recommend the optimal technological conditions with the object of resource 
efficiency increase. Thus, increased hydrogen gas flow and temperature of hydrodewaxing process has a positive effect to 
group composition of product mixture, content of n-paraffins decreases and content of i-paraffins rises. Therefore 
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reducing the pour point of diesel fuel in the process hydrodewaxing on Ni-containing catalyst occurs by conversion of n-
paraffins in two ways: selective hydrocracking and isomerization. 
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UMSETZUNG DER DESTILLIERTEN BENZINFRAKTIONEN IN HOCHOKTANBENZIN  

AUF DER BASIS DER ZEOLITHHALTIGEN KATALYSATOREN 
A.I. Tatarkina 

Wissenschaftliche Betreuer Professor W. Jerofejew, Dozentin T. Wolgina, Dozentin L.S. Ratner 
NaЭТoЧalО polвЭОМСЧТsМСО ForsМСЮЧРsЮЧТЯОrsТЭтЭ, ToЦsФ, RЮsslaЧН 

Benzin ist eine der wichtigsten Arten von Motorkraftstoffen der modernen Technik. Derzeit ist die Herstellung 
ЯШЧ ψОЧгТЧ ОТЧО НОЫ аТМСЭТРЬЭОЧ ТЧ НОЫ ЩОЭЫШМСОЦТЬМСОЧ IЧНЮЬЭЫТО ЮЧН ТЬЭ ТЧ СШСОЦ MКßО ПüЫ EЧЭаТМФХЮЧР НТОЬОЫ ψЫКЧМСО 
bestimmend. 

DТО ЦШНОЫЧО EЫНöХКЮПЛОЫОТЭЮЧР Юnd Petrolchemie sind ohne den Einsatz von Katalysatoren und Adsorbenten 
auf der Basis der Zeolithen kaum vorstellbar.  

DТО ЬЭтЧНТРО VОЫЬМСтЫПЮЧР НОЫ UЦаОХЭЬЭКЧНКЫНЬ ПüЫ НОЧ GОСКХЭ НОЫ КЫШЦКЭТЬМСОЧ KШСХОЧаКЬЬОЫЬЭШППОЧ ТЧ 
ЛХОТПЫОТОЧ ψОЧгТЧЭвЩОЧ («EЮЫШ-γ,ζ,η») ХтЬЬЭ НТО ψОЧгТЧСОЫЬЭОХХОЫ ЮЧОЧЭаОРЭ НТО PЫШНЮФЭТШЧ ЯОЫЯШХХФШЦЦЧОЧ. DТО 
technologischen Prozesse, die die Motorbenzinkomponenten mit hoher Arenenkonzentration herstellen, werden durch die 
Technologien ersetzt, die oktanreiche Produkte nichtaromatischen Typs oder mit reduziertem Gehalt an aromatischen 
Kohlenwasserstoffen herstellen lassen.  

Die Entwicklung der Produktion von Benzin ist mit dem Wunsch verbunden, die grundlegende 
Nutzungseigenschaft von Treibstoff zu verbessern – Klopffestigkeit, die durch Oktanzahl bewertet wird.  Ebenso in 
ГЮЬКЦЦОЧСКЧР ЦТЭ НОЫ VОЫЬМСтЫПЮЧР НОЫ öФШХШРТЬМСОЧ AЧПШЫНОЫЮЧРОЧ, НТО КЧ ψОЧгТЧЭвЩОЧ НОЫгОТЭ РОЬЭОХХЭ аОЫНОЧ, ТЬЭ 
НОЫ оЛОЫРКЧР гЮЫ HОЫЬЭОХХЮЧР ЯШЧ AЮЭШЦШЛТХЛОЧгТЧ КФЭЮОХХ, НОЫ НОЧ SЭКЧНКЫНЬ  «EЮЫШ ζ, η» ОЧЭЬЩЫТМСЭ. 

2008 wЮЫНОЧ НЮЫМС НТО VОЫШЫНЧЮЧР НОЫ  RОРТОЫЮЧР НОЫ RЮЬЬТЬМСОЧ FöНОЫКЭТШЧ TОМСТЬМСО RОРОХЧ „оЛОЫ НТО 
Anforderungen an Motor- und Flugzeugbenzin, an Diesel- ЮЧН SМСТППЬЭЫОТЛЬЭШПП, КЧ DüЬОЧЛЫОЧЧЬЭШПП ЮЧН MКЬЮЭСОТгöХ“ 
РОЧОСЦТРЭ. DТОЬО RОРОХЧ ЛОЬЭтЭТРЭОЧ НТО PПХТМСЭКЧПШЫНОЫЮЧРОЧ КЧ НТО öФШХШРТЬМСО SТМСОЫСОТЭ ЯОЫЬМСТОНОЧОЫ 
Treibstofftype. 

Der industrielle Hauptprozess der Herstellung von oktanreichen Benzintypen aus destillierten Benzin ist der 
Reforming und seine Varianten. Der Prozess erfolgt bei 450-η00 °ω ТЦ аКЬЬОrstoffhaltigen Gas. Die Katalysatoren des 
Reformings sind sehr empfindlich zu schwefel- und stickstoffhaltigen Rohstoffverbindungen, deshalb ist es notwendig 
ОТЧО АКЬЬОЫЬЭШППЯШЫЛОСКЧНХЮЧР  ЯШЧ RШСЬЭШППОЧ НЮЫМСгЮПüСЫОЧ. DТО ЩЫШНЮгТОЫЭОЧ ψОЧгТЧПЫКФЭТШЧОЧ ОЧЭhalten 50-70 % 
von aromatischen Kohlenwasserstoffen und viel Benzol (7-1η %), аКЬ аОЬОЧЭХТМС  гЮХтЬЬТРО MКбТЦКХаОЫЭО üЛОЫЭЫТППЭ.  

FüЫ НТО RОКХТЬТОЫЮЧР НОЫ HОЫЬЭОХХЮЧРЬЫШгОЬЬОЧ ЯШЧ ШФЭКЧЫОТМСОЧ ψОЧгТЧ ЦТЭ ОТЧОЦ ЧТОНЫТРОЧ GОСКХЭ КЧ 
aromatischen KohlenwassersЭШППОЧ ТЬЭ КЦ ЛОЬЭОЧ НОЫ PЫШгОЬЬ «ГОШПШЫЦТЧР» РООТРЧОЭ.  DТО ЯТОХЯОЫЬЩЫОМСОЧНЬЭОЧ ПüЫ НОЧ 
PЫШгОЬЬ НОЫ HОЫЬЭОХХЮЧР НОЬ ШФЭКЧЫОТМСОЧ TЫОТЛЬЭШППОЬ ПüЫ VОЫЛЫОЧЧЮЧРЬЦШЭШЫОЧ КЮЬ НОЧ НТЬЭТХХТОЫЭОЧ ψОЧгТЧПЫКФЭТШЧОЧ 
des Gas-Kondensats ist die Verwendung von Zeolith-KКЭКХвЬКЭШЫОЧ КЮП НОЫ ψКЬТЬ ЯШЧ ФТОЬОХЬтЮЫОСКХЭТРОЧ ГОШХТЭСОЧ TвЩ 
ГSM, НТО НКЧФ ТСЫОЫ ОТЧгТРКЫЭТРОЧ ЦТФЫШЩШЫöЬОЧ SЭЫЮФЭЮЫ ЮЧН НОЫ ЬТОЛЦШХОФЮХКЫОЧ EТРОЧЬМСКПЭОЧ НТО СШСО AФЭТЯТЭтЭ ЮЧН 
SОХОФЭТЯТЭтЭ ТЧ НОЧ RОКФЭТШЧОЧ НОЫ DОСвНЫТОЫЮЧР, ωЫКМФТЧР, IЬШЦОЫТЬТОЫЮЧg, Oligomerisation und Dehydrozyklisierung 
verschiedener Kohlenwasserstoffen zeigen.  

ГОШХТЭСО СОТßОЧ ФЫТЬЭКХХаКЬЬОЫСКХЭТРО AХЮЦТЧТЮЦЬТХТФКЭО, ТЧ НОЫОЧ KЫТЬЭКХХОЧ ЛОТ НОЫ EЧЭатЬЬОЫЮЧР ОТЧ 
ЫОРОХЦтßТРОЬ KКЧКХ- und Hohlraumsystem mit dem Durchmesser von 0,3 - 1,0 nm befreit wird. Zurzeit sind die 
PОЧЭКЬЬТХгОШХТЭСО, ГОШХТЭСО НОЬ TвЩЬ ГSM ЦТЭ ОбЭЫОЦ СШСОЦ GОСКХЭ ЯШЧ KТОЬОХЬтЮЫО ТЦ KЫТЬЭКХХРТЭЭОЫ, ЯШЧ РЫößЭОЦ 
Interesse, da sie die meist perspektivischen Katalysatoren im Prozess der Umwandlung  der niederen  Paraffine in 
KШСХОЧаКЬЬОЫЬЭШППО ЦТЭ РЫößОЫОЫ MШХОФüХЦКЬЬО ЬТЧН.  

Aus der ganzen Reihe von Zeolithen des Typs ZSM sind meist detailliert die Zeolithe ZSM der Marke 5 
untersucht, die besondere katalytische Eigenschaften bewiesen  haben.  

Dank der Verwendung verschiedener zeolithhaltigen Katalysatoren gibt es keine Notwendigkeit, eine 
АКЬЬОЫЬЭШППЯШЫЛОСКЧНХЮЧР ЯШЧ RШСЬЭШППОЧ НЮЫМСгЮПüСЫОЧ. DОЫ UЦаКЧНХЮЧРЬЩЫШгОЬЬ НОЬ НТЬЭТХХТОЫЭОЧ ψОЧгТЧЬ КЮП 
Zeolith-Katalysatoren unterscheidet sich vom klassischen Reforming dadurch, НКЬЬ ОЬ ШФЭКЧЫОТМСО ψОЧгТЧЦКЫФОЧ „EЮЫШ ζ 
ЮЧН η“ ЦТЭ ЧТОНЫТРОЦ GОСКХЭ НОЬ ψОЧгШХЬ (ЧТМСЭ ЦОСЫ КХЬ 1-β %), СОЫЬЭОХХОЧ ХтЬЬЭ. DТО GОЬКЦЭгКСХ НОЫ КЫШЦКЭТЬМСОЧ 
Kohlenwasserstoffe ist nicht mehr als 25-30 % und des Schwefels etwa 0,05-0,10 Mass %. 

Ziel der vorliegenden Arbeit ist die Untersuchung des Umwandlungsprozesses der destillierten 
Benzinfraktionen des Gas-Kondensats im Vorkommen Myldginsk  des Gebietes Tomsk in Hochoktan-Komponenten 
(HOK) der Kraftstoffe auf der Basis der zeolithhaltigen Katalysatoren.  


