Supporting Information
I. General information of OF
This organic fluoride (OF) compound (fluorine content ≥60%) is a kind of solid fluorocarbon with multilayered structure. It decomposes into CF4, C2F6, and C2F4 at ~600℃ with about 20 wt% carbon residue.
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Suppl. 1. Multilayered structure of OF (a), TG-DSC curves of OF with N2 as protective atmosphere (b), and infrared spectroscopy of decomposition products at 643℃ (c).

II. The confirmation of the erosion effect of fluorocarbons on the alumina passivation layer
The transparent tube furnace, Trans Temp (THERMCRAFT, USA) was employed to demonstrate the confirmation experiment. The aluminum powder (Al) in a quartz vessel was loaded in the tube furnace with sufficient O2 flow, and the temperature was heated to 600°C for 30 min to thicken the alumina passivation layer of the aluminum particle. The obtained aluminum powder with thicken alumina passivation layer (t-Al) was firstly embedded into epoxy resin and then cut into ultrathin flakes for Transmission electron microscope (TEM) investigation. Related structure analysis is stated in Suppl. 2 and Suppl. 3.
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Suppl. 2 The morphology of the t-Al 


Suppl. 3 The TEM image and composition analysis of the t-Al 
Suppl. 2 shows the morphology of the t-Al, it can be seen that the particle keeps spherical, which means the heat-treatment under 600°C in O2 flow did not destroy the surface alumina passivation layer.
Suppl. 3 shows the TEM image and composition analysis of the t-Al. It shows an obvious boundary (dash line) of inner aluminum and alumina passivation layer, the corresponding EDX element analysis would corroborate their composition. The thickness of the alumina passivation layer turned to be about 30 nm, which is thicker than that in normal aluminum (about 5-10 nm). This result demonstrates that the heat-treatment under 600°C in O2 did thicken the alumina passivation layer of aluminum particles.
Next, the t-Al was mixed with the organic fluoride (OF) as the mass ratio equals to mAl:mOF=18:3. The mixture was loaded into the tube furnace with sufficient Ar flow, then the temperature was heated to 600°C for 30 min again. The heat-treated t-Al/OF mixture sample was obtained after the tube furnace cooled down. The morphology of obtained sample was characterized by Scanning electron microscope (SEM).
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Suppl. 4 The morphology of the heat-treated (in Ar) t-Al/OF mixture sample
Suppl. 4 presents the morphology of the heat-treated (in Ar) t-Al/OF mixture sample, it is clear that the alumina passivation layer was severely destroyed, and there are some obvious openings on the surface of the particles. This erosion effect is attributed to the fluoridation of fluorocarbon from the decomposition of OF as stated in the manuscript. Considering even the t-Al consisting of thicker alumina passivation layer was severely destroyed, let alone the normal Al particles under combustion conditions. So, it is reasonable to speculate that the similar erosion effect could work on the burning surface of propellant containing normal Al particles.

III. Ignition record of OF/Al mixture bulk (580℃) 
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Suppl. 5. Record of the ignition process of OF/Al mixture bulk at 580℃ in O2 flow (3L/min)
[bookmark: _GoBack]The OF mass fraction is controlled as 14.3% (equals to 3:21 as shown the aluminum and OF content stated in Table 1). The record indicated that OF/Al mixture could be ignited in O2 flow at the temperature below the melting point of Al, which means the OF promoted the ignition properties of Al, while pure Al powder can’t be ignited even the temperature reached 900℃.
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