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1. Characterizations of MAX (TisAlC2), MXene (TisC2), and O-Ti:C:2

Figure S1 shows the atomic force microscopy (AFM) image of TisCz2 nanosheets,
with a thickness of ~1.6 nm, indicating single-layer nanosheets.
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Figure S1. AFM image of TisCz dropcast dispersion (inset shows the thickness of the TisC2 nanosheet
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in Figure S2. It can be observed that the additional Ti-OH (3369 cm™), C-F (1142 cm™),
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Figure S2. FTIR patterns of MAX TisAlC2 and MXene TisC2Tx

2. Dispersion of O-TisCz in DMF

It has been reported that once the positively charged head (-N(CHzs)s) interacts with
the electronegative oxygen atoms in the Ti—-O-Ti groups on TisC2 monolayer, the hydro-
phobicity of the resulting MXene-organic hybrids is expected to increase. We can observe
(Figure S3) after 24 h: 1) the MXene nanosheets can form a good dispersion in DI water;
2) the dispersion is poor in DMF which could cause a poor dispersion in PS nanocompo-
sites and therefore influence the flame retardancy; 3) the modified MXene-organic hybrids
is not dispersed in DI water due to its charged head; 4) and the dispersion in DMF is
homogeneous and stable, which could lead to a better dispersion in PS nanocomposite
synthesis.
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Figure S3. Dispersion of MXene nanosheets and MXene-organic hybrids in water and DMF (from
left to right: MXene/DI water, MXene/DMF, O-MXene/DI water, O-MXene/DMF) for (a) 0 h, (b) 24
h.
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3. O-Ti3C2 TGA Result Calculation

The thermal stability of OTAB was studied by TGA and DTG curves, and the results are
shown in Figure S4. The initial degradation temperatures for OTAB at 5 wt% was 230 °C, and the
OTAB cationic surfactant was completely degraded at around 280 °C. For the modified O-Ti3C,,
the initial degradation onset temperature at 5 wt% was also 230 °C, which indicates the major
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thermal degradation is due to the grafting of cationic surfactant OTAB. As mentioned in the exper-
imental section, 5.25 mL of organic cationic modifier OTAB/deionized water (DI) solution (1 wt%)
was added to 150 mL MXene dispersion (1 mg/mL). Theoretically, 74.1 wt% of the O-T1i3C, should
be thermally stable Ti3C,. Considering the mass loss due to water and surface functional groups,
the final 75.6 wt% residue indicates OTAB is successfully attached to the surface of TizC
nanosheets.
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Figure S4. TGA and DTG curves of OTAB under nitrogen conditions

4. PS/O-TisCz (2 wt%) EDS Result Calculation

The detailed electron distribution spectroscopy (EDS) results were shown in Table S1 and
Figure S5. Except for the C from the carbon bones of PS and the carbon layer of MXene, the Ti
element is a characteristic signal in EDS. The theoretical weight% of the Ti element in the nano-
composite is around 1.2%. The observed Ti element in our nanocomposites (0.89%) indicates the
successful synthesis of PS/O-Ti;C, nanocomposite.

Table S1. Electron distribution spectroscopy EDS result for weight%.

Element Weight% Atomic%
C 99.11 99.78
Ti 0.89 0.22
Total 100.00
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Figure S5. EDS element distribution and signal intensity



