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Abstract — The propellant has a short shelf-life because of nitrogen oxides that were released from nitrocellulose
decomposition. As-received and surface-modified ACFs were applied to remove the nitrogen oxides with intend to extend
the shelf-life of propellant. The specific surface area of modified ACFs was slightly decreased but nitrogen function
groups such as pyridine, pyridone and pyrrol were created on the surface of ACFs. As a result, the NO removal capacity
of the surface-modified ACF by propellant waste increased about twice than that of the as-received ACF. The shelf-life
of propellant was extended about 1.25 times by accompanying surface-modified ACF.
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Fig. 1. Adsorption isotherms of the as-received and modified ACFs.

Table 1. Structural characteristics of ACFs

ACF S BT VT%WI \ wpore Average pore size
(m7g)  (em7g)  (em/g) )
as-received 927 0.439 0.437 16.9
K-1 924 0.436 0.434 173
K-3 922 0.434 0.432 17.6
K-5 920 0.433 0.430 18.1
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Fig. 2. XPS spectra of the as-received and propellant waste modified ACFs.
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Table 2. Superficial composition of ACFs

Superficial composition (wt%)

Samples

C N (0]
as-received 87.15 0.58 10.87
K-1 84.77 2.73 12.50
K-3 82.53 4.16 13.31
K-5 80.24 5.52 14.23
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Fig. 3. XPS high resolution N1s spectra of ACFs.
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Fig. 5. Weight loss of propellants with accelerated test.
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Table 3. The estimation of shelf-life time from accelrated test data
Propellant (only) Propellant + ACF  Propellant + mACF
18.4 day 21.7 day 24.2 day
37.2 day 44.8 day 50.9 day
52.3 day 61.6 day 70.2 day
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