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Research on the Dispersion Stability and Scale up of
Carbon Slurry Fuel
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ABSTRACT

In manufacture of slurry fuel, the effects of process parameters on the carbon dispersion
stability have been investigated. The particle size and contents of the carbon slurry taken from 3
(top, medium, bottom) positions in fuel reservoir were analyzed to estimate the dispersion of the
carbon in Jet A-1. Through the application of various additives, it was found that NB463584
additive showed the best dispersion and stability of carbon at accelerated gravity condition. The
mixer performance was compared by the observation of height change of carbon-containing layer
and measurement of particle sizes at the same conditions. Application of the mixing conditions
obtained from the lab-scale to bench scale manufacture confirmed the practical feasibility of our

research.
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Fig. 1 The Effect of Additive Contents on Granularity
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Fig. 2. The Effect of Carbon Black Content on
Granularity
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Table 1. The Effect of NB463S84 Contents on the
Carbon Contents of Samples

NB463584| N326 | Top® |Medium®| Low®
1 1% 10% | 550% | 12.40% | 12.40%
2 2% 10% | 11.10% | 11.00% | 9.37%
3 3% 10% | 15.11% | 16.63% | 18.63%
4 5% 10% | 11.37% | 13.03% | 14.82%
5 7% 10% | 9.35% | 11.34% | 12.79%

* Paste Mixer — revolution and rotation: 1000RPM, thr.
* Measuremant after 10days
* A=( carbon black )/(Jet A=1 + carbon black + NB463S84)*100
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Table 2. Optimal Contents of NB463S84 with the
Change of Carbon black

NB463584 N326 Sedimentation
1 1% 10% Found
2 2% 10% Found
3 3% 10% Not found
4 3% 20% Found
5 4% 20% Not found
6 4% 30% Found
7 5% 30% Not found

* Paste Mixer — revolution and rotation: 1000RPM, 1hr.
* centrifuge rate 1000RPM(over 100G)
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Carbon black| NB463S84 |Sedimentation
A 10% 0% Found
B 10% 3% Not found

* Paste Mixer — revolution and rotation: 1000RPM, 1hr.
* centrifuge rate 1000RPM(over 100G)
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Fig. 3. The Effect of NB463S84 Content on Dispersion
Stability
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Table 3. Effect of Mixing Methods on Granularity

N326 [NB463584| Mixer type | granularity
1| 30% 1% Paste Mixer 540nm
2| 30% 1% Ball Mill 976nm
3| 30% 1% Sonicator 1,014nm
4 | 30% 1% Mech. stirrer| 1,463nm

* Paste Mixer — revolution and rotation: 1000RPM, thr.

* Mechnical Stirrer — 800RPM, 1hr.

* Ball area — 300RPM, ball size: 4mm, Volume of ball: Jet A-1
1/2, 24hr.

* Sonicator — 25C, 1hr.
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Table 4. Process Parameters and Test Results in
Scale-up Manufacture of Carbon Slurry
Fuel

Jet

A1 | N326 |NB463S84 Top® [Medium®| Low®

1,500g | 150g(10%) | 45g(3%) |14.55%| 14.50% |14.36%

* Ball mill: 60RPM, 120hrs.
* Measuremant after 10days storage
* A=( carbon black )/(Jet A-1 + carbon black + NB463S84)*100*
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