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Rapid Analysis Method for Stabilizer Content in Propellants
using Heat Stability Test
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Abstract This study sought to evaluate the rapid analysis method for evaluating the stabilizer content
in propellants using the heat stability test. It is well known that nitroglycerine, nitrocellulose, and other
nitric acid esters are not stable. During storage, they start to degrade, a process that accelerates with
time. The propellants of nitrate esters can be stabilized by some aromatic amines such as
diphenylamine(DPA) or ethyl centralite(EC) because of their anti-oxidative properties. The stabilizers are
consumed in storage and there is again a risk for the commencement of violent degradation, causing
self-heating of the propellant and possibly self-ignition (if, 0.3% » stabilizer content) at the end. To
prevent this, it is recommended that the stability of the propellants be determined regularly. In this
study, we have successfully developed a unique sample sorting system using a heat stability test for rapid
screening and qualitative assessment of the stabilizer content in propellants. This could be a better
system for the determination processes of ASRP (Ammunition Stockpile Reliability Program) for the

stabilizers in propellants.
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Table 1. Propellant stability category(SC) codes

Stability Percent effective .
. Action
category stabilizer
A 030 or more Safe for continued
storage
c 0.29 ~ 0.20 Treated within one
year
D Less than 0.20 Demilitarized within 60
days
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Table 2. Amount of ammunition propellant stabilizer
content less than 0.3% in ASRP by year(top)
and time of analysis (bottom)

Year ftem Lot 0.3% Iioétslafilisj;l pCIZntent)
2016 33 239 10(4.2%)

2017 47 242 8(3.3%)

2018 61 255 4(1.6%)

2019 33 209 5(2.4%)

2020 23 137 3(3.2%)

Total 1,082 30(2.8%)
Month Year(No of lot)
2016 2017 2018 2019 2020
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Fig. 1. Propellant stabilizer steam distillation method
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Fig. 3. Relationship between propellant stabilizer,

DPA contents(%) and heat stability test

results(min)

315

919] Fig. 30| W2, DPAZ} HYAIR EolX Piﬂ
Al WC844(Fig. 3(A)2+ K670(Fig. 3(B)S] B, XZF
ol FA HFADPA) A% Y=ol 7}°* A9
(A1) 7-‘J4~ g9s ° 2HA5R)7E 242 0.9,

0.94% &8 JHIAS ks 22 skt
(A) K677(M30A1)
it v =3.6836x + 45.56
20 R = 0.9194
E 70
b1
Eo0
50
40
0.22 0.38 0.55 0.65 0.77 0.80 0.91 1.08 1.21 1.50
Stabilizer content(EC(%))
(B) KM9
50 y=3.5143x + 24.533
P R?=0.9283
E 40
=
T 35
E 30

0.17 0.25 0.32 0.50 0.56 0.75
Sthilizer content(EC(%))

Fig. 4. Relationship between propellant stabilizer, EC
contents(%) and heat stability test results(min)
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Fig. 5. Concurrent system for heat stability test and
stabilizer content test
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