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Characteristics of D-mannitol 

 

 
Fig. 1 Solubility of sugar alcohols in water 

[1]
 

 

 
Fig. 2 Hygroscopy of sugar alcohols 

[1]
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Molecular Formula: C6H14O6 
[2]

 

Molar mass: 182.17 g/mol 
[2]

 

2-D structure:    
[3]
 

CAS-No.: 69-65-8 
[2]

 

Ignition temperature: 410 °C 
[2]

 

Melting point: 164 - 169 °C 
[2]

 

Boiling point: 290 - 295 °C (4 hPa) 
[2]

 

Density: 1.49 g/cm
3
 (20 °C) 

[2] 

Bulk density: 400 - 500 kg/m
3
 
[2]

 

pH value: 5 - 7 (100 g/l, H2O, 20 °C) 
[2]

 

Food energy: (240 kcal/ 1004kJ)/100 g 
[4]

 

 

 

Characteristics of KNO3 and NaNO3 

 

Formula KNO3 NaNO3 

Molar mass 101.10 g/ mole 
[7]

 84.99 g/mole 
[7]

 

Density 2.11 g/cm
3
 (20 °C) 

[7]
 2.26 g/cm

3
 (20 °C) 

[7]
 

Melting point 334 °C 
[7]

 308 °C 
[7]

 

Boiling point  400°C (decomposition) 
[5]

 380°C (decomposition) 
[6]

 

Bulk density 800 kg/m
3
 
[7]

 1200 kg/m
3
 
[7]

 

pH value 5.0 - 7.5 (50 g/l, H2O, 

20 °C) 
[7]

 

5.5 - 8.0 (50 g/l, H2O, 

20 °C) 
[7]

 

2-D structure 

[3]
 

[3]
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Fig. 3 Solubility of KNO3, NaNO3 and other salts in water 
[8]
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Some interesting GUIPEP outputs 

 

 

GUIPEP: KNO3/NaNO3/mannitol, ratio 35:30:35 
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GUIPEP: KNO3/NaNO3/sorbitol, ratio 35:30:35 
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GUIPEP: KNO3/mannitol, ratio 65:35 
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GUIPEP: KNO3/sorbitol, ratio 65:35 
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GUIPEP: NaNO3/mannitol, ratio 65:35 
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Casting of the forward/aft chamber propellant at once 

 

The eutectic method allows to just mechanical mix (without milling) KNO3, NaNO3 and 

mannitol, pour in the mixture in the mold and heat the mold then up to the required 

temperature, which completely liquefy the propellant. Containing water will be removed 

during the heat build-up, remaining air will ascend in the liquid propellant, which has a 

viscosity nearly like water.  

To heat up such a long mold, a special oven like used in industry, is needed. 

 

 
 

Fig. 4 Example of a suitable industrial oven from france-etuves.com. Temperature spatial 

variation: less than ±1,2°C at 105°C and less than ±2,5°C at 200°C. The oven is 

available with an internal height of 500mm to 1800mm and max. temperature up to 

300°C 
[9]
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Fig. 5 Construction of the mold 

 

 
Fig. 6 Base plate 

 

One of two half 

tubes with guide 

groove 

Base plate Reinforcement ring 

Grain former 

Base plate 

Bores to secure the grain former 

Thread for the grain former remover 
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Fig. 7 Mold with cured propellant 

 

 
Fig. 8 Grain former remover applied 

 

 

 

The grain former remover is a 

threaded rod with according length 

and a welded handle on the end 
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Fig. 9 Grain former removed 

 

 
Fig. 10 Removing the reinforcement ring 

 

Reinforcement ring 
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Fig. 11 Removing the two half tubes 
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