Supplementary Materials

Core-Shell Nanofiber Containing Large Amount of Flame Retardants via Coaxial Dual-Nozzle Electrospinning as Battery Separators
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Figure S1. The morphology of the as-prepared TPP@PVDF-HFP when the Taylor cone was unstable. 

[image: TPP隔膜照片]
Figure S2. The test of the flexibility of TPP@PVDF-HFP fiber network by (a) rolling up on a pen or (b) after folding several times.
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Figure S3. The calculation of dimensions for a single fiber of TPP@PVDF-HFP fiber network. 
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Figure S4. The XPS data of the TPP@PVDF-HFP fiber network after thermal stimuli.
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Figure S5. The theoretical calculation of overall TPP mass fraction in the TPP@PVDF-HFP fiber network. 
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Figure S6. The SEM image of electrospun nanofibers on the commercial Celgard 2320 separator denoted as TPP@PVDF-HFP@commercial separator.
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Movie. S1
Full process of ignition experiments on TPP@PVDF-HFP fibers.

Movie. S2
Full process of ignition experiments on TPP@PVDF-HFP@commercial separators fibers.

Movie. S3
Full process of ignition experiments on commercial separator type I (Celgard 2320).

Movie. S4
Full process of ignition experiments on commercial separator type II (Celgard 2500).
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image3.jpeg
Inner nozzle: TPP solution

flow rate V, = 0.54 mL h!

concentration ®; = 66.7 wt.%

solution density p,

TPP density prpp = 1.21 g cm?

TPP mass mppp

Outer nozzle: PVDF-HFP solution

flow rate V, = 1.08 mL h!

concentration ®, = 18 wt.%

solution density p,= p;

PVDF-HFP density ppypp.prp = 1.77 g cm?3
PVDF-HFP mass Mpype.prp

when forming fibers with core-shell structure, the core radius is R, and the
shell radius is R,.

at the same time, for example 1h:

Mppp=V; X ThX 0, X p; =R ZX Th X prpp X py

Mpypp.grp — Y2 X Th X @, X py = 7R,2X 1Th X ppypp.pep X P2
Hence, R, =1.17R,
ifR, = 180 nm, R, = 153 nm
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Inner nozzle: TPP solution

flow rate V, = 0.54 mL h!

concentration ®; = 66.7 wt.%, 50 wt.%, 33.3 wt.%
solution density p,

Outer nozzle: PVDF-HFP solution

flow rate V, = 1.08 mL h!

concentration ®, = 18 wt.%

solution density p,= p;

at the same time, for example 1h:

mppp= V; X ThX ©; X p;
Mpyppgrp — Y2 X Th X @, X p,

®rpp = Mypp/(Mypp+ Mpypp.prp)

ifo, = 66.7 Wt.%

the opp = 65.0 wt.%
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