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Supporting Figures and Tables

Fig. S1 Elemental mapping of C and O for RCF.

Fig.S2 Cross-sectional view of CAF after cyclic washing.
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Fig. S3 XRD pattern of AF.
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Fig. S4 C 1s XPS spectrum of AF.
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Fig. S5 O 1s XPS spectrum of RCF.
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Fig. S6 O 1s XPS spectrum of CAF.
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Fig. S7 O 1s XPS spectrum of CAF carbon residue.



Tables

Table S1 Comparison with the reported strengths of coaxial/uniaxial composite fibers.

Strain Stress

Sample Components (%) (MPa) Ref.
Shell: chit cs
CS/RO-CNC ell: chitosan (CS) .
. Core: cellulose nanocrystals (CNCs) after modifi- 7.8 82 [26]
(coaxial) )
cation
Shell: cellulose
CNF1.5/PW
(coaxia{) Core: cellulose nanofibrils (CNFs) 132 13.5 [27]
paraffin wax (PW)
CNT@MXene Shell: carbon. nanotubes (CNTs)
(coaxial) thermoplastic polyurethane (TPU) 513 10.1 [28]
Core: MXene/TPU
CGF Cellulose 20 71.8 [29]
CNF/SA CNF/sodium alginate (SA) 13 2.8 [30]
HS/O;/C@C Shell: hollow silica (HSiO,) 29 57 [31]
(coaxial) Core: cellulose
MX MnO,-RC
en.e/ ntz Cellulose/MnO,/MXene 9 145.8 [32]
(coaxial)
Shell: poly(p-phenylene benzobisoxazole) nano-
fibers (PNFs)/montmorillonite (MMT)
TTF-60 protecting
13.8 12.3 33
(coaxial) Core: poly(3,4-ethylenedioxythiophene)- [33]
poly(sty-rene sulfonate) (PEDOT:PSS)
single-walled carbon nanotube (SWCNT-COOH)
Shell: SA
multi-walled carbon nanotubes (MWCNT)
SA/MWCNT Core: SA/MWCNT 10 111.8 [34]
The core and shell have different MWCNT
concent.rations.
MLM Shell: waterborne polyurethane (WPU)/SA 230 32 [35]

Core: magnetic liquid metal (MLM)/WPU

This work shell: cellulose 205  137.4
Core: SA




Table S2 Calcium ion concentrations in CAF with different shell layer concentrations.

Sample CAF-1 CAF-2 CAF-3

Ca?* (mg L) 4.55x10™* 7.089x1074 8.035x107*

Table $3 Comparison of APHRR and ATHR for cellulose fibers/fabrics.

Sample Flame retardants APHRR ATHR Ref.
Trivinylphosphine
S1 40.2 69.2 41
oxide (TVPO) [41]
CS/LS/cotton Lignosulfonate/ CS 71.8 52.8 [42]
Aspartic acid/
L II@PPCA 66.2 44.8 43
yocell@ protocatechualdehyde [43]
FRLF Fabricate phosphorylated cellulose 50.9 42.6 [3]
A sulfur-free polymeric flame
VF/PPSPB20 60.0 60.0 44
/ retardant (PPSPB) [44]
CF-8 Graphene oxide (GO), phytic acid 60.1 475 (45]
(PA)
3%CH/7%SA CS/SA 48.2 44.6 [46]
G-Lyocell-Na Sodium glycinate (glycine-Na) 36.5 36.3 [47]
A-Lyocell-Na Sodium aspartate (aspartate-Na). 49.8 34.5 [47]
C/L10/PA Hdimethyl phosphite lysine (LP)/PA 73.8 20.8 [48]

CAF SA 76.1 75




Table 5S4 TG data of RCF and CAF.

Tse Tsecond Tmax Residue at 800 °C
S I
ame’e (°c) (°c) (°c) (wt%)
RCF 76.01 - 317.78 12.13
CAF-1 70.77 233.46 303.76 24.68
CAF-2 57.15 232.44 300.70 22.70
CAF-3 53.71 226.45 299.69 21.85
Table S5 LOI values of CAF after cyclic washing?.
Washing Lol (%)
cycles CAF-1 CAF-2 CAF-3
0 29.54+0.5 30.5+0.5 32.0+0.4
5 28.610.3 29.840.4 31.140.6
10 28.0+0.5 29.240.3 30.7+0.5
20 27.540.4 28.8+0.5 30.3#0.3
30 27.3+0.5 28.7+0.6 30.2+0.5
Before combustion After combustion
Element
(at.%) (at.%)
C 72.56 59.68
25.58 31.15
Ca 1.86 7.47
Na - 1.7

Table S6 Atomic percent in the XPS full spectrum before and after CAF combustion.
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