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S1. Supplementary Figures, Graphs, Tables and Analyses
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Figure S1. X-ray diffractions spectroscopy of MXene, GnR, MX@GnR.
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Figure S2. Fiber size distribution histograms taken from 100 fibers in each sample.
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Figure S3- O1s XPS spectra of (A) MX and (B) MX@GnR samples.



Table S1. Electrical Conductivity Values in XYZ Direction®.

Sample Name Electrical Conductivity at Various Directions
X (S/m) Y (S/m) Z (S/m)
Neat SBS Membrane N/A NA 10-12
MXene Film 95.61 98.63 104
GnR Film 24.32 26.22 103
MX 10.96 10.68 10!
GnR 8.12 8.91 1
MX@GnR 12.21 11.75 10
MX@GnR-U 13.52 12.53 10
MX@GnR-P 2.63 2.75 10-1!

*: MXene Film and GnR Film samples in the above table, represent neat MXene and GnR
powders compacted as films, as identical to MXene and GnR samples in the UPS and UV-vis
data. Next, MX and GnR samples represent sensors containing solely MXene or GnR as the
conductive coating.
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Figure S4. Comparison of gas sensing performance on MX, GnR, MX@GnR, M@GnR-U and
Mx@GnR-P sensors.

Table S2- Group-Selectivity Performance of MX@GnR



Group-Selectivity Criteria Mechanism of Performance Analytes Performance in the Criteria

Surface polarity More polarity: more interactions: stronger  Polarity range:
response [1-3] acetone>ammonia>cthanol>methanol>NO,
H-bonding formation More H-bonding: formation: more charge ~ H-bonding formation capability (measured by
transfer: stronger response [4—7] DFT studies and VED and BE measurements):

ammonia>acetone>ethanol>methanol>NO,>CO,

Oxidation/reduction Due to the formation of electron depleted  Reducing analytes:
interactions heterostructures, reducing analytes can
produce stronger signals, compared with
than oxidizing species [5,8,9]

ammonia>acetone>ethanol>methanol (based on
electron donating capability and molecular
geometry and size)

Oxidizing analytes:

NO,<CO; (acidic analytes)
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Figure S7. (A) Uv-Vis spectroscopy spectra, (B) Tauc Plots and bandgap values and (C) Ultraviolet
photoelectron spectroscopy (UPS) of MXene, GnR and MX@GnR.
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Figure S8. Interfacial heterostructures formed between MXene and GnR and the ox/redox interactions at
the depletion layer in the presence of (A) ammonia, (B) acetone, and (C) ethanol.
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