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Synthesis and characterization of ADN
based green monopropellants
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Table 1. Preparation recipe of monopropellant

M.W. | Mass | Mole
[g/mol] | [%] [%]
ADN | Oxidizer | 124.06 | 60~65 | 26~21
MeOH Fuel 32.04 |20~15| 31~20
Additive | Stabilizer . 5~3 -
Solvent | 18.01 |10~22| 27~52

Funtion

Water

8 0 A%
" W W o
| g \Q
)L A Ny
AN NH,
pyridine Hexamethylenctetramine
ured
60.06 gmol 79.10 gmot* 140.19 gmot!
pKa=1443 pKa=523 pKa=4.89
Heat formation : -108 kI/mol Heat formation : 134 kJ/mol Heat formation : 400 kJ/mol
0.
H/ \H
H,N—OH NH,* OH OH
hydroxylamine ammonium hydroxide methyl alcohol
33.03 gmat 60.05 gmol* 32.04 gmol”
pKa=595 pKa=14.43 pKa=155

Heat formation : -16 kl/mol Heat formation : -108 kl/mol Heat formation : -216 kI/mol

Fig. 1 Material properties of additives for liquid
monopropellant
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Fig. 2 Thermal properties of liquid monopropellants
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Rx time : 60hr
Rx temp. : -30.6T

Cooling rate : 1T min?!

Temperature controller
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Fig. 3 Liquid monopropellant freezing point reactor
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