
Analysis of the documents - modify the properties of heavy hydrocarbon fuels 

 

 

Legend for understanding 

0. A sample of the initial fuel. 

1 - Fuel after the first stage of processing on the device TRGA - without any additives. 

2. Fuel after the second stage of processing on the device TRGA - without any additives. 

3. Fuel processed with the addition of 3% water. 

4. Fuel processed with the addition of 6% water. 

( the reason - the timpact evaluation of water on the fuel - a science experiment ) 

Сomments : 

 

1. Density at 15 °C  - with change density completely agree, without additives density decreases  

slightly with the addition of water - growing smoothly. 

 

2. Kinematic viscosity at 50 °C – with change viscosity completely agree, without additives  

viscosity decreases with the addition of water - increases proportionately.   (reduction of viscosity is 15%) 

3. Aromaticity index - completely agree. 

4. Total sulfur content - not sure in the level of sulfur content in the original sample. 

5. Flash-point – Loss of light fractions in sampling during the processing of fuel and/or analysis  - *. 

                           Adding water to the fuel in the last two samples increases аlash-point - completely agree. 

6. Amount of sediment – standart measuring error - **. 

 

7. Amount of coke residue - Proved by the ship practically.                         (reduction of coke is 40% ) 

8. Flow point – reduction viscosity (- 15%) and coke residue (-40%), reduces the flow point ( - 4 C). 

shipboard fuel  
IFO-180 (INA HR) 

N  formal 
standart  

original 
sample 

1 2 3 4 comment 

density at 15 °C 

 

1 kg/m3 <= 991 947.6 945.7 945.7 948.1 949.6 agree 

kinematic viscosity at 50 °C 

 

2 mm2/s <=  180 138.5 117.8 117.6 129.1 136 super 

aromaticity index  

 

3 (CCAI) <=  860 820 820 820 821 822 agree 

total sulfur content 

 

4 % m/m <= 4.5 1.59 1.56 1.57 1.54 1.49 agree 

flash-point 

 

5 °С >=  60 92.0 94 94 > 100 > 100 * 

amount of sediment 

 

6 % m/m <=  0.10 0.02 0.05 0.04 0.03 0.04 ** 

amount of coke residue 

 

7 % m/m <= 15.0 14.06 8.53 8.18 8.19 7.63 super 

flow point 8 °С <= 30 +30 +24 +24 +21 +24 super 

amount of water 

 

9 %  v/v <=  0.50 0.1 0.05 0.05 3 5.6 agree 

amount of ash 

 

10 % m/m <=  0.07 0.04 0.04 0.03 0.04 0.04 agree 

amount of vanadium 11 mg/kg <=  200 125 122 120 115 112 super 

 

amount of sodium 

 

12 mg/kg <=  50 4.93 7.25 7.85 5.72 5.34 *** 

amount of Al + Si 

 

13 mg/kg <=  50 5 5 5 5 5 agree 

energy value 14 MJ/kg - - 41.02 41.02 39.7 38.88 agree 

   standart no add no add no add +3% w +6% w  

http://bimont.si/en/Fuel_Treatment.html


9.    Amount of water - completely agree. 

10.  Amount of ash - completely agree. 

 For the type of fuel it is. For heavy fuels - we usually see a decline. 

 

11.  Amount of vanadium - completely agree. In processing the fuel TRGA vanadium may forms  

= V2O5 ( Catalytic oxidation vanadium in the fuel)     =  VSO4  and/or VOSO4   

Any binding vanadium useful for the prevention of sodium vanadate NaVO3 which is very dangerous for the 

engine. Sulfates of heavy metals can be easily removed by ship separator as their density  in 2-3 times higher 

than the density of fuel. Reduction of free vanadium nearly 4%, so reduction NaVO3 is 4% too, so the 

reduction of refractory sludge in the engine by 4% (melting of NaVO3 is  630 degrees Celsius) 

 

12. Amount of sodium – may be.  Increase in soda suggests that sodium is associated with water and then will 

not form compounds with vanadium called vandanaty NaVO3. NaVO3 are refractory and cause destruction of 

the engine - ***. 

13. Amount of Al + Si - completely agree. 

14. Energy value – agree but… This analysis was conducted in a calorimeter bomb. Burning in a boiler or 

engine shows that a small amount of water with the fuel results in increased efficiency energy systems.  

But we do not support the idea of mixing water and fuel. This has been done for other purposes. 

 

15.03.2013 Some illustrations below 

 



 

 



 



 

Below is a comparative analysis of the sulfur content of heavy fuel oil (M-100 or IFO 380)  

and hydrogen fuel oil emulsion, which contains 10% water - scientific experiment 

 

 

 
  

 

 

Fuel test, initially: 

 Water content inside fuel  - 1,7%  

Sulphur content                   -  2,60%, 

 

Fuel & water emulsion after treatment with TRGA-3G: 

water content                      - 11,7%  

Sulphur content                   - 1,99% 

 

Obtained reduction of Sulphur  was 23.5% versus the expected 10% due to the addition of water . 

 

Please see attached the original analysis. 

  

 

 

 



 

 
 

 

 

 


