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1. Pretreatment analysis of the flame retardant

The coupling agent KH-550 was used to perform surface treatment on the flame
retardant in a high-speed pulverizer. As shown in SEM images of Dohor-6000A (Figure
Sla) and modified Dohor-6000A (Figure S1b), the agglomeration of the flame retardant
is significantly reduced after modification. The curves of the particle size distribution
before and after modification are shown in Figure Slc and the related data is given in
Table S1i. The particle size curve of the modified Dohor-6000A shifted to the left and
changed from a single peak to a double peak, indicating that a part of the particles with
larger size were transformed into particles with smaller size. The average volume particles
size of the modified Dohor-6000A is reduced from 7.79 um to 6.48 um. This is because
the flame retardant particles were impacted by the crusher blades in the high-speed
crusher to make the particles finer. The reduction in particle size is beneficial to the
dispersion of the flame retardant in the matrix and the reduction of hole blockage and

filament breakage during spinning.
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Figure S1. SEM imags of Dohor-6000A (a) and modified Dohor-6000A (b), the particle
size and its distribution of Dohor-6000A and modified Dohor-6000A (c¢).

Figure S2a is the EDS spectrum of the element content on the surface of modified
Dohor-6000A particles. It is observed that the surface of the modified flame retardant
contents the elements of phosphorus, nitrogen, carbon and silicon. For the unmodified
Dohor-6000A has no silicon element, the silicon element within the modified one belongs
to KH-550. It proves that KH-550 is successfully attached to the surface of the flame
retardant particles. Figure S2b is the distribution diagram of silicon element. It can be
observed that most of the flame retardant particles have silicon element on the surface,
proving the surface modification in a large scale. It may help the dispersion of the flame
retardant in the polypropylene matrix.



Figure S2. SEM images of modified Dohor-6000A and element of its surface (a), the
distribution of silicon on the surface of modified Dohor-6000A as detected by EDS (b).

Table S1. The particle size of the Dohor-6000A before and after modification.

Particle size/um

Sample ] ] ]
Before modification After modification
D10%*? 1.215 0.938
D50% 6.544 5.272
D90% 15.147 13.756
Average 7.787 6.477

*The alphabet D represents the percentage of the number of particles in the cumulative
curve to the total number of particles.

Table S2. The content of elements on the surface of modified Dohor-6000A.

Element Weight percentage/% Atomic percentage/%
N 28.45 33.99
O 54.07 56.54
Si 0.49 0.29
P 16.99 9.18




Table S3. The TG data of a series of fibers under air atmosphere.

Residue/wt%
Sample To/T  Tmad T To/C
500 °C 600 °C 700 °C
mPP 2394 349.9 364.8 0.99 0.36 0.07
mPP-IFR-10 262.1 370.5 402.8 10.88 7.19 4.60
mPP-IFR-20 266.9 377.7 415.7 15.43 10.99 7.05
mPP-IFR-25 271.9 376.2 419.6 18.73 14.02 9.22

2 The To is the temperature of 5 wt% weight loss.

Table S4. Identification of molecule configuration in the evolved products.

Wavenumber/cm! Peak/cm’! Group Vibration Product
3800-3500 3740 O-H Stretch H20O
1580-1480 1506 H—O-H Bending
3150-2600 2932 C—H Stretch Hydrocarbon
3150-2600 3016 =C-H Stretch
1500-1300 1470 C-H Bending
2400-2200 2360, 2320 C=0 Stretch CO2
3500-3300 3336 N-H Stretch NH3
1650-1580 1626 N-H Bending

1000-900 965, 930 N-H Bending
3150-2600 2822,2726 C—H Stretch
3800-3500 3740 O—H Stretch




