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ABSTRACT 

The article presents the research results of component solvent-refined extracts as additives to diesel fuel.         

The possibility of using light extracts was provided for the expansion of diesel fuel resources. 
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INTRODUCTION 

At the present stage of development, the steady growth of diesel fuel consumption in Uzbekistan is 

clearly apparent, which leads for need to maximize the selection of diesel fuel from crude oil, as well as demands 

in their production potential utilization of available products formed in the process of refining oil refineries. 

This fact, as well as the current trend of gradual depletion of oil raw materials for the production of diesel 

fuel dictates the need to find additional sources to increase the resources of diesel fuel [1]. 

One of the ways to increase the depth of crude oil processing and increased production of diesel fuel is 

the efficient use of by-products produced during the production and refining of petroleum products. 

An effective method for solving this problem is the using of by-products produced in petroleum refining 

processes. 

One of the by-products of oil refining is extracts of which obtained in the selective treatment of oil 

distillates by phenol. 

Taking this into consideration, we carried out the research on the optimization of the diesel fuel at the 

expense of engaging components of the extracts of selective treatment of oil distillates as an additional source of 

increasing the volume of diesel fuel production. 

RESULTS AND DISCUSSIONS 

As components for the preparation of diesel fuel the hydrotreated diesel fuel from hydrodesulfurization 

unit and selective treatment extracts of second fraction of the Fergana refinery were investigated. 

Basic physical and chemical characteristics of the hydrotreated diesel fuel comparing with standard - Oz 

Dst 989: 2001 and extract of second oil fraction are presented in tables 1 and 2, respectively. 

The results showed that the addition of the extract of second oil fraction in the diesel fuel leads to a 

dramatic deterioration in fuel quality indicators. 
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Addition of even 2% of the extract of second oil fraction increases the rate of kinematic viscosity of diesel fuel to 

7 mm2/sec against a maximum of 6 mm2/sec at a rate deteriorates color from yellow to dark brown. Also it increased 

filterability coefficient, pour point and coking of 10% residue, fraction weight, making it impossible for direct its use as a 

component for diesel fuel. 

This is because the extract of second oil fraction is characterized by a high content of total sulfur, heavy aromatics 

and resins. 

Thus, the extract of second oil fraction was subjected to distillation in the distiller apparatus "Model 36-100"from 

boiling point-345oCand 10% from the total distilled extract was collected. 

The fraction - 10% of the extract was investigated for the preparation of commercial diesel fuel with a 

compounding of diesel fraction hydrodesulfurization unit in the ratio 95: 5 (mixture 1) and 90:10 (mixture 2).                      

Basic physical and chemical properties of the diesel fuel blends are presented in Table 3. 

Table 1: Physico-Chemical Properties of Hydrotreated Diesel Fuel of  
Ferghana Refinery Comparing with Standard Requirements 

№ Properties 
Requirements 

of OzDst 
989:2001 

Value 

1 Density at 20С, kg/m3 

Cetane number, not less 86045 82751 

2 

Fractional composition, °С: 
50%is distilled at a temperature of ° C, not more 
90%is distilled at a temperature of ° C, not more 
96%is distilled at a temperature of ° C, not more 

 
280 

- 
360 

 
258 
331 
355 

3 

Setting point, °С, not no more 
Cloud point, °С, not no more 
Filtration coefficient, not more 
Water content 
Contamination content 
Limiting filtration temperature,0Сnot more 

minus 10 
minus 5 

3 
absent 
absent 

minus 5 

-17 
-9 
1 

absent 
absent minus 

10 

4 

Concentration of actual tar, mg / 100 sm3fuel 
Iodine number, gI2/100 g 
10% coking residue,% wt., not more 
Ash content,%wt.,not more 

40 
6 

0,2 
0,01 

8 
0,11 
0,01 
0,002 

5 

Sulfur%wt.,not more 
mercaptans %, not more 
hydrogen sulfide%, not more 
Test on copper plate 
The content of acids and alkalis 

0,2 
0,01 

absent 
withstand 

absent 

0,12 
0,001 
absent 

withstand 
absent 

6 Kinematic viscosity at 20 °C, mm2/sec 
Acidity, mg KOH per 100 g of fuels, not more 

3,0-6,0 
5 

3,8 
absent 

7 Flash point in closed crucible, °C, not less 40 67 
 

 

 

 

 

 

 



By-Products of Oil Refining as the Components of the Diesel Fuel                                                                                                          7 

 
www.tjprc.org                                                                                                                                                                        editor@tjprc.org 

Table 2: Physico-Chemical Properties of Second Oil Fraction Extract 

№ Properties Value 

1 Kinematic viscosity at 20 °C, mm2/sec at 
100 0С 

4,02 

at 40 0С 26,8 
2 Density at 20°С, kg/m3 963 
3 Settingpoint, °С +1 
4 Flashpoint, 0С 184 
5 Refractiveindexat 50 0C 1,5165 

6 Massfractionofphenol, % 0,002 
7 Sulfur content, % 2,59 

8 Chemicalcomposition: paraffin-naphthenic 24,17 
aromatichydrocarbons 65,08 
Tar 5,54 

 
The received data showed that a number of physico-chemical properties of the original hydrotreated diesel had 

some changes. The density and kinematic viscosity of diesel fuel is slightly increased, there has been a worsening of the 

fractional composition of fuel which associated with the aromatic hydrocarbons in the added components. However, these 

figures are within the acceptable range of values and meet the current standards of Uzbekistan. 

At the same time for the mixture 2 the end boiling point of diesel fuel reaches the limit, which is the limiting 

factor in determining an acceptable maximum amount of distillate added to hydrotreated diesel. 

Table3: Basic Physico-Chemical Properties of Mixtures Hydrotreated Diesel Fuel with Fraction - 10% of the 
Second Oil Fraction Extract in a Ratio of 95: 5 (Mixture 1) and 90:10 (Mixture 2) 

№ Properties 
Reqiuirements 

of OzDst 
989:2001 

Mixture Diesel Fuel 

Mixture 1 Mixture 2 

1 Density at 20°С, kg/m3, not more 860 835 1841 

2 
Fractionalcomposition, °С: 
50% isdistilled ° C, notmore 
 96% isdistilled ° C, notmore 

280 360 262 356 264 360 

3 Settingpoint, °С, notnomore - 10 -15 -14 
4 Cloudpoint, °С, notnomore - 5 -8 -7 
5 Filtrationcoefficient, notmore 3 1 2 
6 Water content, % weight absent absent absent 

7 Limitingfiltrationtemperature, 
0Сnotmore - 5 -8 -6 

8 Concentrationofactualtar, mg / 100 
sm3fuel 40 12 18 

9 Iodinenumber, g I2 /100 g, not more 6 0,2 0,5 
10 Ashcontent,% wt., not more 0,01 0,004 0,006 
11 Sulfurcontent, %, not more 0,5 0,14 0,16 
12 Testoncopperplate withstand withstand withstand 
13 Kinematicviscosityat 20 °C, mm2/sec 3,0-6,0 3,9 4,1 
14 Flashpoint,оС, not less 40 69 70 
15 10% cokingresidue,% wt., notmore 0,2 0,02 0,04 
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Figure 1: Changing the Cetane Number in the Hydrotreated Diesel Fuel with a Content of Extract 

When adding distillate extracts the iodine number of the mix diesel fuel has been some deterioration. Its value 

increases by more than 2 times that due to the high value of this index for stripping the extract, however, the value of the 

iodine value not exceeding the value regulated by the standard of not more than 6 grams per 100 grams of fuel. Sulfur also 

increases slightly - from 0.11 to 0.14 and 0.16% by weight, but it also meet the standard. 

Addition of distillate extract also affects to important operating characteristics of diesel fuel - cetane number. 

Changing the cetane number in the hydrotreated diesel fuel with a content of extract is shown in Figure 1. 

The figure shows that the value of the cetane number is somewhat reduced. So the adding of extract stripper had 

reduced by 2 points and adding the distillate in an amount of 10% - up to 4 points and reaches 47 points. This fact is 

explained by the increase of aromatic hydrocarbons in the fuel, which have low cetane number. However, the value of the 

indicator of mix diesel fuel is 47 points, which meets to the standard requirements of Uzbekistan, according to which its 

cetane number cannot be less than 45 points. 

Some increase the aromatic content of diesel fuel from the addition of the stripping of the extract may slightly 

increase fuel the tendency towards carbon formation and high-temperature deposits in the fuel system. However, the 

addition to diesel fuel of special additives, such as anti scaling additive in an amount of 0,003-0,020 or detergents in 

concentrations of 0.001-0.1, will adjust the properties of the fuel. The mechanism of action of detergent additives is the 

formation of a protective film on the fuel system components, which prevents the formation of deposits in the fuel system 

[2] 

At the same time, it should be noted that the addition of an extract component is beneficial in a number of 

operational parameters of the diesel fuel quality. Thus, the addition of distillate extract increases the flash temperature on 

the 4oC, which is a positive factor, as the flash point determines the security conditions of fuel. The increasing of viscosity 

index has a positive effect on the lubricity of diesel fuel. 

CONCLUSIONS 

The possibility of using by-products from unit of selective treatment oil distillates by phenol is proved. It is shown 

that the samples obtained diesel fuel containing 5 and 10% (by weight) of 10% distillation extract of second oil fraction 

fully meet the requirements of national standard Oz Dst 989: 2010. The production such diesel fuel will provide a rational 

and efficient use of by-products at oil refining and increase of diesel fuel resources. 
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