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 EXECUTIVE SUMMARY 
 
 
 
A fuel efficiency project involved tests performed for engine improvements in 
both controlled conditions and during real time operation over a year period 
with RCL Shipping. Engine efficiency improvements were evaluated using the 
M/E indicator diagram results, representing the measurement of fuel oil 
consumption per horsepower per hour (Grm/BHP/Hr).  The results showed 
that mXt9 helped get on average 11.92% better efficiency.  
 
During the real time operation data on fuel consumption before use and during 
use of mXt9TM was collected. The data collected included the average slip, the 
rate of fuel consumption (litres per hour), and the displacement (load carry by 
the ship). With the majority of displacements found in the range of 13,000 – 
20,999, the ratios of fuel per displacement were calculated and results indicate 
a fuel saving 11.92%.  More advantages of mXt9TM were also noted during 
positive slip conditions where the engine needed more power to overcome the 
external resistance. 
 
In summary, mXt9TM had a significant effect, enabling a more complete 
combustion of fuel oil to occur, thereby obtaining maximal energy from the 
internal combustion reaction. The cargo ship has run smoothly throughout the 
year’s usage without any negative effects. 
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1.1  What is mXt9TM ? 
 
liquid mXt9TM is a revolutionary fuel catalyst specifically designed for all grades 
of Bunker Oil (HFO), which lowers fuel consumption, improves engine 
performance, and significantly reduces the pollution of unburnt fuel particles 
and other toxins from exhaust emissions. It’s easy to use, completely safe and 
non-hazardous. It is suitable to mix with fuel oil at the ratio of 1:34000 
resulting in better combustion efficiency of fuel oil. mXt9TM neutralizes the 
intermolecular forces that attract fuel oil molecules forming clusters, and yields 
the separated single fuel oil molecules ready for combustion. The combustion is 
more complete, reducing emissions and reducing overall fuel costs. This 
technology has been proven in many applications, as shown in figure 1. 
  
Figure1:  mXt9TM used in steel factories and boiler applications.  
 

   
 

   
 

   

1   Product Information 
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1.2 How does mXt9TM work ? 
 
When liquid flows in the pipes, fuel oil molecules naturally move, interact, or hit 
each other and the side wall of pipe.  The interactions that occur between the 
atoms of a molecule with the other atoms of the other molecules cause forces of 
attraction to occur; these forces are known as intermolecular forces.  These 
intermolecular forces cause the molecules to adhere together and form 
molecular clusters. When these clusters enter the combustion chamber, 
combustion is generally not completed, leading to emission being produced. 
 
mXt9TM reduces the forces which cause clusters to occur. This is achieved by the 
ability of mXt9TM to store naturally occurring charges, neutralize the forces 
between fuel oil molecules and finally break down the clusters of fuel oil into 
separated single molecules.  Therefore, all single fuel molecules can then be 
burnt with each other in the combustion chamber.  The reaction of these single 
molecules is faster and easier than before; in another word, the kinetics of 
combustion reaction is increased. 
 
Figure 2: Combustion of fuel oil molecules, without mXt9TM 

 

 
Figure 3: Combustion of fuel oil molecules, with mXt9TM 
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Benefits of mXt9TM   
 

mXt9TM improves the kinetics of combustion reaction of fuel oil, which can be 
observed by the increase of light intensity of the combustion fire. The increase 
of light intensity shows the change in rays and spectrum of light and represents 
more molecules being burnt at the burner.  Very importantly, once the 
combustion is more completed at the burner, the amount of excess oxygen 
necessarily needed for combustion can be reduced.  It lets the combustion 
engineer able to adjust the better combustion ratio of fuel and air for the energy 
savings (figures 4). 
 
Figure 4: Separation of molecules after introduce with mXt9TM 

 

 

Advantages of mXt9TM   
1. Instantly use, no downtime required 

2. Instantly seen the results, the changes of combustion flame in terms of 
light intensity and spectrum of light can be seen by the naked eyes, as 
shown in figure 5.  

 
Figure 5: Comparisons of flame and light intensity, with and without using 
mXt9TM 
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mXt9TM  is suitable to mix with fuel oil at the proportional of 1:34,000. 

 
ENGINE TYPE AND SPECIFICATIONS 

ENGINE  TYPE:  HYUNDAI MAN B&W 6L60MC 

M.C.R.:  14,160 BHP  x   117 RPM. 

ENGINE  NO.: B 647 

HULL  NO.:  N-618 

 
Figure 6: Addition of mXt9TM into the fuel oil pipe line. 

   

   

 
 
 
 
 
 
 

2   Addition of mXt9TM 
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Engine efficiency improvements are shown on the M/E indicator diagram 
results, which represent the measurement of fuel oil consumption per 
horsepower per hour (Grm/BHP/Hr) and many other mechanic parameters.  
Figure 7 shows the results plotted between the engine speed (knot) and the fuel 
consumption (g/BHP/Hr) before and during using mXt9TM. 
 
Figure 7 : Comparisons on fuel consumption between before and during use with mXt9TM 

 

 
 

                  
 

 

3 Fuel saving engine efficiency      
      improvement results 
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The data shown in Figure 7 are taken from the ship information Tables 1 – 8.  
Table 1 shows engine characteristics prior to use mXt9TM and tables 2 – 8 are 
the M/E test results after using mXt9TM. It is found that fuel consumption 
without using mXt9TM (blue line) is normally in the range of 129.1 – 132.6, 
whereas the fuel consumption with mXt9TM (red dots) are much lower than the 
blue line.  At the same engine speed 15.3 knot and zero slip, the different fuel 
consumption is up to 24.90%. 
 

 
Table 1 : Ship engine RPM / Speed / Consumption  BEFORE using mXt9TM 
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Table 2 : M/E Indicator Diagram Result (28/07/06) 
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Table 3 : M/E Indicator Diagram Result (12/08/06)  
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Table 4 : M/E Indicator Diagram Result (02/09/06) 
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Table 5 : M/E Indicator Diagram Result (02/09/06) 
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Table 6 : M/E Indicator Diagram Result (11/09/06) 
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Table 7 : M/E Indicator Diagram Result (18/09/06) 
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Table 8 : M/E Indicator Diagram Result (25/09/06) 
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Table 9 : M/E Indicator Diagram Result (17/02/07) 
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Several factors affecting to the real time operation of the ship include: ship 
engine power, ship speed, the external resistance such as water flow direction, 
local weather condition, and the like. The effects of these factors result in the 
consumption of fuel quantity during the ship travelling from Bangkok – 
Singapore and Singapore – Lamchabang.  To summarize these effects, the ship 
has measured the real ship speed (using satellite measurement) compared with 
the engine speed produced by the engine. Slip, as a calculation parameter, is 
used for this purpose to represent the percentage difference between the real 
ship speed and the engine speed. 
 
Figure 9 : Description of slip.  Example of engine speed at 93.7 RPM 
 

 

4 Fuel savings - real time operations 
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4.1) Calculations 
 
The operating data on fuel consumption of before and during use of mXt9TM are 
shown in Appendices A and B respectively.  Each trip (Bangkok – Singapore, or 
Singapore – Lamchabang) has been recorded, including the parameters of: 
 

 Average Slip, 
 Rate of fuel consumption (litres per hour), 
 Displacement, which represents to the load carry on the ship. 

 
1. Average slip is important information to understand. At positive slip, the 

ship is travelling opposite to the direction of water flow.  The ship needs 
more engine power to overcome the resistance, and therefore uses more 
quantity of fuel. 

2. Rate of fuel consumption indicates the average fuel use per hour during the 
trip. The total fuel quantity should be averaged by time to indicate the 
normal working conditions (litre per hour). 

3. Displacement is important because it is the resistance load that the ship 
engine has to overcome.  At the same condition, the more the displacement, 
the more the fuel consumption. 

4. The ratio of fuel per displacement load is calculated.  It indicates the fuel 
consumption per each load that the ship can carry to produce profit.   

 
The statistic data on slip, fuel consumption, displacement, and ratio of fuel per 
displacement are shown in Table 10.  The number of statistical data (travelling 
trip) is 100.  Load distribution of displacement using the statistic histogram is 
shown in Figure 10. 
 
The histogram shows that the majority of displacements for both without and 
with mXt9TM are similar. The similar displacements range from 13,000 – 20,999 
and will be used for the comparison on fuel savings (Table 11) between without 
and with using mXt9TM. 
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Table 10 : The statistical data on slip, fuel consumption, displacement, and ratio of fuel per 
displacement (all data) 
  
 
(a) Data during January 2006 – May 2006, from Appendix A : WITHOUT using mXt9TM 
 

 
 
 
 Number of Trip = 39 
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(b)  Data during June 2006 – December 2006, from Appendix B : WITH using mXt9TM 

 
 

 
 
 
Number of trip = 61 
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Figure 10 : Histogram on Displacement (Load) of all data 
 
 
 

Displacement  (Load) Distribution 
 

 
 
 
 

Without mXt9TM, Number of Trip = 39 
 

With mXt9TM, Number of Trip = 61 
 

Number of statistical data :  Number of Trip = 39 + 61 = 100 data 
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Table 11 : The statistic data on slip, fuel consumption, displacement, and ratio of fuel per 
displacement.  The displacements are 13,000 – 20,999. 
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The statistical data from Tables 10 and 11 are plotted between the fuel 
consumption per displacement (X – axis) and the slip (Y – axis) as shown in 
Figure 11.  Without mXt9TM (blue circle symbols) the data is scattered and has 
an average fuel consumption of 6.71 and an average slip of 0.77.  With mXt9TM 
(red triangle symbols) the data is not scattered and has an average fuel 
consumption of 5.91 and the average slip of -1.40. 
 
 
Figure 11 : Fuel consumption per displacement at different slip 
 

 
 

 

Without mXt9
TM

, Fuel consumption = 6.71, Average Slip  = 0.77 

 

With mXt9
TM

, Fuel consumption = 5.91, Average Slip  =  -1.40 

 

 

The fuel savings is   =  
%100

71.6

91.571.6


     =   11.92 % 
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4.2) More advantages during positive slip 
 
More advantages of mXt9TM are found during the positive slip. With mXt9TM the 
molecular clusters of fuel molecules are broken apart and enable the complete 
combustion to maximum energy.  The combustion takes place at the top of 
piston in the cylinder and pushes the piston moving faster and gives more 
power to overcome the positive slip resistance.  The data in Figure 11 are re-
plotted only where there was positive slip, as shown in Figure 12. 
 
Figure 12 : Fuel consumption per displacement at the positive slip 
 

 
 

 

Without mXt9
TM

, Fuel consumption = 7.06 ,  Average Slip  =  2.89 

 

With mXt9
TM

, Fuel consumption = 5.82,  Average Slip  =  3.12 

 

 

The fuel savings is   =    
%100

06.7

82.506.7


     =   17.56 % 
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The fuel saving study has been performed during the real time operations 
between January 2006 – December 2006.  Engine efficiency improvements have 
been conducted using the M/E indicator diagram results, to represent the 
measurement of fuel oil consumption per horsepower per hour (Grm/BHP/Hr).  
The results showed that at the same condition (zero slip) mXt9TM can save fuel 
by up to 24.90%.  
 
During the real time operation (January 2006 – December 2006), the operating 
data on fuel consumption of before and during use of mXt9TM were collected 
including the average slip, the rate of fuel consumption (litres per hour), and 
the displacement (load carried by the ship). With the majority of displacements 
found in the range of 13,000 – 20,999, the average fuel saving was 11.92%.  
More advantages of mXt9TM are found during times of positive slip where the 
engine needs more power to overcome the external resistance.  During positive 
slip, fuel saving was found 17.56%. 
 
It is concluded that mXt9TM does have a powerful positive effect in completing 
combustion of fuel oil to obtain the maximum energy possible for the engine’s 
internal combustion.  The ship has run smoothly without any negative effects 
by mXt9TM.  mXt9TM is safe and able to reduce fuel consumption considerably. 
 

5   Conclusions 
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APPENDIX  A 
 
 

REAL TIME OPERATING DATA 
 

BEFORE USING MXT9TM 
 

JANUARY 1ST 2006 – MAY  29TH 2006 
 
Summary Voyage No. 627 – 646. 
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APPENDIX  B 
 
 

REAL TIME OPERATING DATA 
 

DURING USE of MXT9TM 
 

JUNE 1ST 2006 – DECEMBER  13TH 2006 
 
 

  

 


