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S1. Sample morphology
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Figure S2. Size distribution of spherical ADN sample

particles.
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Figure S1. SEM images of an ADN sample (Helios
NanoLab™ 660, FEI).
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S2. TG-DSC curves for kinetic calculation
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Figure S3. TG-DSC curves for the thermal

decomposition of ADN at different S.

S3. Interpretation of zero-order reaction
model

When evaporation is the predominant process for the
mass-loss phenomena, the kinetic equation can be
replaced by the thermodynamic equation based on the
Langmuir equation:!
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where dm/dt is mass loss rate, R is the universal gas
constant, y is the vaporization coefficient, M, is the
molar mass of vapor, S is the surface area, and P is the
vapor pressure. Combining Eq. (S1) with the
Clausius-Clapeyron formula gives:
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where Z is a constant, m; is the sample mass, and AH,
is the vaporization enthalpy. Comparing Eq. (S2) with
the zero-order reaction type (FO) we can see the
overall similarity and two significant differences:
First, the effective pre-exponential factor should
depend on the sample mass, which is in agreement
with reported observations.>* Second, the term 1/7°3
is added. The Langmuir equation was developed to
describe vaporization in a vacuum, so to account for
the non-vacuum conditions the diffusion in an inert
gas is incorporated’ and its temperature dependency is
assumed as D ko'T*2° which leads to the
temperature exponent in Eq. (S2) of ' instead of —Y.
Nevertheless, this temperature dependence was found
to be almost negligible in our calculations compared
to the strong exponential term. Therefore, the zero-
order kinetic model can be used as an empirical form
of the kinetic equation of a vaporization process.
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S4. Simplified kinetic modeling using fixed
model functions

1.0
0.8
o 0.6 ;
] oL Bl Km|r11
0.2 8
0.0 le 7
4 w
4 =
o ~
Q
12 &
w0 o
1 3
2 2
. 1 . I o] I & T ] T -4
400 420 440 460 480 500 520 540
T/ K

Figure S4. The best fits of TG and DSC kinetic
curves with Eqgs. (12) and (13), respectively, obtained
through combined KDA.

S5. Kinetic compensation effect for the
thermal decomposition of AN
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Figure S5. Linear correlation among the literature
values of (E, Ind) reported for the thermal
decomposition of AN, including those caused by
sample mass effect>* and inappropriate fla),” and
correspondence of (£,,, Ind,) values determined in
this study for the second reaction step to the
regression line.
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