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Figure S1. Testing device for the content of active aluminum: 1) thermometer; 2) eudiometer; 3)
weighing bottle; 4) water tank; 5) gas vent; 6) piston; 7) level bottle; 8) conical flask.

Figure S2. Schematic description of the constant volume combustion cell test: 1) constant volume
combustion cell; 2) pressure testing device; 3) controlled DC current; 4) data acquisition unit.




Figure S3. The elements distribution of individual nAl@5.0%PFPE particle: (a) Al element (green), (b) O element (yellow), (c) F ele-

ment (purple), (d) above-mentioned elements.

Figure S4. The elements distribution of individual nAl@5.0%PFPE particle: (a) Al element (green), (b) O element (yellow), (c) F ele-

ment (purple), (d) above-mentioned elements.

——ALO, O1s
3 3
X g
= =
= =
= =
2 2
= =
.
1 1 1 1 1 1 1 1
296 292 288 284 538 536 534 532 530 528
Binding Energy (eV) Binding Energy (eV)
Organic Fluorine F1s Al Metal 2p;,, Al 2p
—— Al Metal 2p,,
ALO; 2p;,
— AIZOJ zpl/l
3 3
& N
= =
‘2 )
] =
e 2
= =
- =
1 1 1 1 1 1 1
694 692 690 688 686 78 76 74 72 70
Binding Energy (eV) Binding Energy (eV)

Figure S5. XPS spectra of C 1s peaks, O 1s peaks, O 1s peaks and Al 2p peaks for nAl@5.0%PFPE

particles.
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Figure S6. XPS spectra of C 1s peaks, O 1s peaks, O 1s peaks and Al 2p peaks for nAl@7.5%PFPE
particles

Table S1. Weight percent of all components in each sample.

1,1,2-trichloro-1,2,2-trifluo-

Samples Al NPs (%) PFPE (%) roethane (CFC-113)
T B A
. A1@7.5°/0PFPE o5 s pended in 60 mL of CFC-113

Table S2. Characteristic parameters of PFPE-functionalized Al NPs at a heating rate of 5K-min.

Samples Ami (%) Am2 (%)  Ams (%) Tp1 (C) Tp2 (C) Tp3 (C)

nAl@2.5%PFPE -6.08 27.32 36.58 316.3 592.2 796.4
nAl@5.0%PFPE -9.01 24.24 32.72 319.3 594.8 798.3
nAl@7.5%PFPE  -15.62 23.66 31.66 322.6 595.4 799.1

Table S3. Physical properties of Al and Al2Os

Physical properties Al AlL:0s
Molar mass (g-mol!) 26.98 101.96
Density (kg-m=) 2700 4000
Melting point (K) 933 2327
Boiling point (K) 2740 3373
Specific heat capacity (J-kg!-K) 938 880
Thermal conductivity (W-m™-K-) 210 18
Thermal expansion coefficient (K') 23x106 8.6x10°
Shear modulus (GPa) 26 124
Elastic modulus (GPa) 70~79 300

Bulk modulus (GPa) 76 165




