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Figure S1. Geometry of the two-electrode LIG sensor. The grey section between the two electrodes is

residual paper.

Figure S2. SEM morphological images of the LIG samples showing (a) 1F, (b) 2F (c¢) flame-retardant
treated Whatman filter paper prior to lasing.
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Peak assignment (at.%)

Samples C-B sp? sp? C-0 C=0 0-C=0 n-m*
1D 13.64 41.16 19.36 19.03 4.29 2.51 -
1F 9.14 47.51 17.03 19.83 4.38 2.1 -
1D1F 0.9 50.15 14.13 15.29 12.55 3.93 3.06
2F 0.74 31.88 28.61 23.34 7.64 7.79 -

Table S1: Deconvoluted C 1s spectra for (a) 1D, (b) 1D, (c¢) 1D1F and (d) 2F.
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Figure S3. Deconvoluted Raman spectra using the 5 peak fitting model for (a) 1F, (b) 1D and (c¢) 2F
samples, respectively.
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Figure S4. a-b) Pyrolysis curves of the FR-treated Whatman paper sample and the 1D1F samples. c)

Releasing profile of NH; and d) Releasing profile of SO, as a function of temperature for both samples.

CH, was detected for both the samples within the higher temperature range of 400 — 700 °C. Similar
trend was observed in case of the release of sulphur dioxide, where the peak temperature was increased
by 6 °C for 1D1F (~260 °C for paper and ~266 °C for 1D1F). The higher relative absorbance of ammonia

and sulphur dioxide for the 1D1F samples are in accordance with the obtained XPS results and is already

discussed in the main manuscript.
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Figure S5. CV scans, from 5 to 100 mv/sec scan rate, for a) pristine paper, b) 1D, ¢)1F, d) 1DI1F and e)

2F LIG samples, respectively.
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Figure S6. The anodic and cathodic peak currents, against inverse square root of scan rate, for a) pristine

paper, b) 1D, ¢)1F, d) 1DI1F, and e) 2F LIG samples, respectively.
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Figure S7. The anodic and cathodic peak current vs. logarithm of the scan rate plots for a) 1D,

b)1F, c¢) ID1F, and d) 2F LIG samples respectively.
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Figure S8. The parameter 1 for each sample, which is used to calculate the k, rate constant for a)

pristine, b) 1D, c)1F, d) 1D1F, and e) 2F LIG samples, respectively.



