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Unlike electrostatic spinning to prepare nanofibers, ANF was produced from “Kevlar
fibers” (poly-p-phenylene terephthamide, PPTA, aramid) by a chemical splitting
method on a large scale and can even be obtained from discarded aramid products.
Macroscale Kevlar fibers (Figure Sla) were split into nanofiber (ANF) in a
DMSO/KOH/H,0 system that H,O acted as a role for proton donor-assisted
deprotonation. The split macroscale fibers dispersion showed homogeneous and
brownish red. The as-prepared dispersion leaded to an evident Tyndall effect,
demonstrating that the Kevlar fibers were not dissolved simply, as the inset shown in
Figure S1b. The ANF precipitated when deionized water was added into the dispersion
and then the precipitated ANF was washed (Figure S1b). The split mechanism is
explained that hydrogen bonds of molecule chains of PPTA reduced and the
electrostatic repulsions increased (Figure S1d). ! The TEM image showed nanofiber
scale of the ANF around 50 nm diameters matching those of nanowires and nanotubes,

2 as shown in Figure Slc.
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Figure S1. (a) Kevlar macro fibers. (b) ANF dispersion digital image (inset, an evident Tyndall

effect of ANF dispersion). (c) TEM images of the ANF, (d) the hydrogen bonds to be weakened

among molecule chains.



Adjusting suitable emissivity The stage temperature is 180 °C

Figure S2. The adjusting process about the emissivity of the FLIR-E75. The raw materials of the
ANEF/PI aerogel was heating to 180 °C, and then we constantly adjust the radiation coefficient until
the FTIR-E75 can show the closest temperature to 180 °C. This value (0.85) is the approximate

value of the emissivity of the material.
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Figure S3. The chemical structures of the ANF, PAC and PI, hydrogen bond interaction between

ANF and PAC, and the imidization process.



0.01229/0.01304=0.942 < 0.01309/0.01320=0.992 < 1

Figure S4. The uniformity of the A5P0 aerogel and A5P5 aerogel. We cut the A5P0 aerogel and
ASPS5 aerogel in halves down the middle, weighing them respectively, as shown in Figure S4.
According to the images of cross profile of the two aerogels, the ASP0 aerogel was more rough
cross profile than that of ASP5 aerogel because of the severe aggregation of pure ANF. Furthermore,
the weight ratio of two pieces of the aerogel was calculated. Generally, the closer that this ratio
value is to 1, the more uniform the aerogel is. Obviously, the value of the weight ratio of the A5P5

aerogel is closer to 1.
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Figure S5. The shear curves of PAC solution, ANF dispersion, and ANF/PAC mixture.
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Figure S6. The thermal insulation of these aerogel with same thickness (white dotted line) recorded

by an infrared camera.



Supplementary Note 1. The thermal conductivity of the aerogel.
The total thermal conductivity of aerogel is calculated as following eq. (1): 3
Aoa= A T At A4, (1)
where 4s is the solid thermal conductivity, Ag is the gas thermal conductivity, Ac is
the convective heat transfer coefficient, and Ar is the radiative heat transfer coefficient.
The thermal conductivity of the gas (4,) is considered to be the main contributor
to the total thermal conductivity of aerogels and obeys the following eq. (2). *
According to equation (2), a smaller pore size is associated with a lower thermal

conductivity.
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where 4,7 is the thermal conductivity of the free air, « is a constant with a value of
approximately 2 for air, /,,; is the mean free path of a gas molecule (70 nm), and /. is
the average pore diameter.
The solid thermal conductivity (A;) is the product of the thermal conductivity of
the compact solid material and the volume fraction, demonstrating that the low density

is very important for the low thermal conductivity. The low density will lead to high

porosity (P), according to the eq. (3): 3
P=(1-22)x100% 3
Yo,
where p, is the bulk density, p* is the true density of the material.

Thus, both low density and high porosity are helpful for realizing the excellent thermal

insulation.
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