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Figure S1. XPS survey spectra of a) SLG, b) FLG
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Figure S2. Raman spectra of FLG before and after exposure to pH
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Figure S3. Raman spectrum of 8h annealed FLG
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Figure S4. pH response of 8h annealed FLG
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Table S1. Summary of information on Pyrene concentrations and their corresponding relative

surface coverage obtained from literature [1-3]

Pyrene derivatives Relative Surface coverage (%) Surface density
concentration (mM) (#/cm?)
0.3 90 4.82x 104
Py-COOH 0.15 40 2.14x 10%
0.1 25 1.34x 10%
0.05 10 5.35x 10%3
1.4 90 4.82x 104
Py-NH, 0.7 50 2.68x 10%
0.35 28 1.05x 10
0.1 10 5.35x 10%3
1.6 90 4.82x 104
Py-OH 0.8 25 1.87x 10%
0.4 20 1.07x 10%
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Figure S5. Calibration curve of the pH response of 8h annealed FLG

Table S2. Average + Standard deviation of Py-COOH functionalized sensors to pH range 3-8 (3 sensors

each)
Concentration/pH 3 4 5 6 7
0.30 mM 55.6+1.21 37.2+3.2 12.27+2 8.09+0.7 -1.33+0.9
0.15 mM 31.96 +0.84 21.12+1.26 7.33+0.24 2.68+0.3 -1.16 £ 0.01
0.10 mM 492+04 1.9+0.62 0.69 +0.02 0.02 +0.003 13+11
0.05 mM 0.75 +0.089 0.84 +0.044 1.16+0.1 1.04+0.1 0.28 +0.64

S6




Table S3. Average + Standard deviation of Maximum response of pyrene derivative functionalized
sensors as a functional surface density (3 sensors each).

-COOH

-NH;

-OH

Surface density

Max. response

Surface density

Max. response

Surface density

Max. response

4.82E+14

56.1+8.31 4.82E+14 3.1+0.63 4.82E+14 -75.1+4.4
2.14E+14 324+7.21 2.68E+14 2.6+0.32 1.87E+14 -16.2+1.3
1.34E+14 5.1+3.79 1.50E+14 6.66+1.2 1.07E+14 -9.21+1.8
5.35E+13 2.05+3.26 5.35E+13 -4+019 | @ - |

Table S4. Average + Standard deviation of Py-NH; functionalized sensors to pH range 3-8 (3 sensors

each).
Concentration/pH 3 4 5 6 7 8
1.4 mM 3.1+£0.63 1.35+£0.21 0.14+0.2 0.34+£0.08 | 0.04+£0.008 | 0.24t0.1
0.7 mM 26+0.32 |0.21£0.023 | 0.36+0.091| 0.32%0.1 0.36+0.2 0.39+£0.32
0.35 mM 6.66+1.2 442 +£0.78 2.32+£0.93 2.53+1.05 2.19+£0.63 2.23+£0.32
0.1 mM -4.05+0.17 | 2.77+£0.168 | 2.75+0.39 1.09+0.65 | 0.20+£0.126 | 0.78 £0.46

Table S5. Average + Standard deviation of Py-OH functionalized sensors to pH range 3-9 (3 sensors

each).
Concentration 3 4 5 6 7 8 9
/pH

1.6 mM -21.21+23 -15+1.2 -1.21+0.2 -11+2.1 -19+5.2 | -41.3+3.1 -75.1+4.4

0.8 mM -59+1.2 -5+0.8 -5.2+0.61 -6.11£0.22 6.68 + -13.3+1.6 -149+1.3
0.9

0.4 mM -0.52+1 -0.53+24 | -8.81+0.25 | -4.34+0.11 -3.15+ -8.02 £ -9.21+1.8
0.08 0.42
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Figure S6. The Lorentzian deconvolution of GO Raman spectrum
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