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Figure S1: Cross-sectional SEM images, acquired with a mirror detector, enabling to

visualize the TiO: layers infiltrated within (A) PAN fibers and (B) CFs.

Figure S1 shows the cross-sectional SEM images of PAN fibers and CFs fibers infiltrated with
TiO: layers using a mirror detector. This particular mirror detector enhances the material
contrast and allows the TiO; to be distinguished from the fiber core. The TiO, appears as a
uniform layer surrounding the fiber surface, supporting the idea that the TiO, coating is a
conformal nanocrystalline layer rather than a nanoparticulate layer. The presence of the coating
around the fiber surface is an indication that the deposition process was effective at producing

continuous layers of TiO,.

Figure S2 shows XRD patterns of neat PAN fibers and PAN fibers infiltrated with TiO,
(PAN@Ti0,) using various VPI cycles ranging from 40c to 160c. PAN shows reflections at ~
20 = 17° (100) and near 29-30° (110). For all PAN@TiO, samples, the signature of PAN is
maintained. There are no observable reflections associated with the crystalline TiO, (e.g.

anatase (101) ~25.7°).
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Figure S2: XRD patterns of PAN@TiO, (prepared using 40c, 80c and 160c VPI cycles to

incorporate TiO, into PAN.

XPS analyses

The survey XPS spectrum of CFs@TiO, (sample -160c) contains signals from Cls, N1s, Ti2p
and Ols (Figure S3). Figure S4 shows high-resolution XPS spectra around C Is, N 1s, O 1s,
and Ti 2p. The binding energy of all XPS spectra was calibrated by referencing the C-C
component of the adventitious carbon C 1s peak to 284.8 eV. Color coding remains the same
for clarity: red = experimental raw spectrum; blue = best-fit envelope from peak deconvolution;

black = background function that was used for fitting. Color coding allows for easy distinction
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between the measured signal, model, and baseline. Figure S4a displays the Cls spectra for
(sample-160c). The curve fitting revealed four peak contributions at 284.6 eV, 285.6 eV, 287
eV, and 289 eV, which were attributed to C-C [1], C-O/C-N [2], C-O [3], and C=0 [4]. Figure
S4b shows the N1s spectra for (sample-160c). The curve fitting showed three peak components
at 396 eV, 396.6 eV, and 399.8 eV. Several studies revealed XPS peaks in the region (396-403
eV), which are typical of N-doped TiO; [2],[5], [6], [7]. The nitrogen peaks at 396.0-397.0 eV
are ascribed to substitutional nitrogen (B-N state), with the typical binding energy (BE) for Ti
in TiN [5], [8]. Typically, peaks at 399.0-403.0 eV are attributed to chemisorbed nitrogen or
interstitial nitrogen (y-N state) [2], [6]. Therefore, the XPS results can be used to infer that
nitrogen is not only effectively implanted in the structure, but it is also present in a chemically
bonded state, as indicated by this form of nitrogen being the active doping species. The Ols
spectra for sample (160c) are shown in Figure S4c. The curve fitting provided three
components: 530.2 eV, 532.5 eV, and 534.1 eV. The Ti—O bond in the TiO, lattice is
responsible for the most significant oxygen peak at 530.2 eV [2]. Other peaks at 532.5 eV and
534.1 eV were ascribed to C=0 [9] and C-O [10], [11] bonds, respectively. Figure S4d shows
the high-resolution XPS spectra of Ti2p, which have been deconvoluted into four peaks at
457.4, 458.9, 462.6, and 464.5 eV, respectively. The peaks at 457.4 eV (2ps,) and 462.6 eV
(2p1/2) could be attributed to Ti(IIT). The peaks at 458.9 eV (2ps3,) and 464.5 eV (2p,,) have

been correlated to Ti(IV) (TiO,) [12].
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Figure S3: XPS survey spectrum of CFs@TiO,-160c.
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Figure S4: High-resolution XPS spectra of CFs@TiO,-160c: a) C 1s, b) N 1s, ¢) O 1s, d) Ti

2p peaks.
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Figure S5: Photocatalytic degradation kinetics curves of MB for CFs@TiO, (test 3)

-0.1 S

-0.2

In(C/C,)

-0.4

{—*—80c, k =0.00313 min'!, R?=0.995
| —~—160c, k = 0.00403 min™, R?=0.995

Test 4

—a— 40c, k = 0.00214 min™', R?=0.994

' I ! I
20 40 60 80 100 120
Time (mins)

Figure S6: Photocatalytic degradation kinetics curves of MB for CFs@TiO, (test 4).
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Figure S7: Cross-sectional SEM image of CFs@TiO, fibers -160c after photocatalysis.
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Table S1: Carbon-based TiO: photocatalysts prepared by various synthesis routes
with their pseudo-first-order reaction rate constants

Synthesis route Photocatalyst Highest rate constant | References
(Kapp)

Sol-gel spin coating TiO,/CNT 0.0097 min! [13]
Electrospinning + high Ti0,-CNF 0.012 min’! [14]
temperature treatment

Solvothermal method C-TiO, 0.01205 min™! [15]
ALD Pt@TiO@CNTs 0.0158 min™! [16]

Sol gel TiO,/PAC 0.01682 min™! [17]
hydrothermal method C-TiO, 0.0183 min! [18]
hydrothermal treatment TiO,/AC 0.0191 min™! [19]

Sol gel + calcination TiO,/CF 0.03289 min! [20]

hydrothermal method TiO,NRs0.3/CC 0.0332 min! [21]
Dip coating CFs@TiO,- 0.025M 0.20931 min’! [22]
VPI CFs@Ti0,-160c¢ 0.00424 min-! Our study
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