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Abstract: In this study, natural biomass Peristrophe baphica Bremk was used as the carbon source, and biomass-
derived carbon dots (HCDs) with dual-emission properties were prepared via pyrolysis. Their fluorescent response
performance in wide-range pH detection scenarios was systematically investigated. Under excitation at 440 nm,
HCDs exhibit dual emission at 510 nm (green light) and 610 nm (red light). Within the wide range covering the full
pH scale of 0—14, the intensity ratio of the dual emission peaks (Fg,o/Fs,o) shows a high linear relationship with pH
value in both pH 0-3 and pH 4-14 ranges. The correlation coefficients (R?) are as high as 0. 998 9 and 0. 992 8, re-
spectively, and the detection limits are as low as 0. 08 pH unit and 0. 48 pH unit, respectively, demonstrating excel-
lent sensitivity and selectivity. This radiometric probe has excellent self-calibration ability, which can effectively
overcome the limitation that traditional single-emission probes are susceptible to environmental interference. With the
core advantage of wide-range detection, it has broad application prospects in environmental monitoring, bioimaging and

other fields.
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Fig.1 Morphology of HCDs. (a) TEM image. (b) High-resolution TEM image. (c) Particle size distribution. (d)XRD diffraction
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Fig.2 Structural characterization of HCDs. (a) FT-IR spectrum. (b)XPS spectrum. (¢)High-resolution C 1s spectrum. (d)High-

resolution O 1s spectrum. (e)High-resolution N 1s spectrum
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Fig.3 (a), (¢)Emission spectra of the HCDs solutions at pH 0-3 and 4-14 (excitation wavelength of 440 nm). (b), (d)Varia-

tion trend of Fy,o/Fs;, ratio with pH value
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Fig4 (a)-(b)The solution color diagrams under sunlight
irradiation within pH ranges of 0-3 and 4-14, respec-
tively. (¢)-(d)The sRGB conversion diagrams for
pH ranges of 0-3 and 4-14, respectively
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Tab.3 In solutions with pH values ranging from 0 to 3, the

corresponding (x, y, z) values of HCDs are convert-

ed to sSRGB numerical values

pHAE (%, v, 2) sRGB
0 (0.306,0.496,0. 198) (116,111,68)
0.5 (0.361,0.476,0.163) (117,97,60)
1 (0.401,0. 465,0. 134) (115,93,51)
1.5 (0. 430,0. 455,0.115) (115,89,44)
2 (0.449,0.448,0.103) (114,85,39)
2.5 (0.465,0.439,0.096) (114,81,35)
3 (0.478,0.430,0.092) (113,73,31)

R4 FEpHEN414KFBH HCDs X R (x,y,2) F ik

% sRGB #{&
Tab.4 In solutions with pH values ranging from 4 to 14,
the corresponding (x, y, z) values of HCDs are con-

verted to sSRGB numerical values

pH1H (%,y,2) sRGB
4 (0. 443,0. 447,0. 110) (116,84,35)
5 (0.430,0. 444,0. 126) (119,87,44)
6 (0.417,0. 447,0. 136) (115,89,49)
7 (0.407,0.451,0. 142) (120,90,51)
8 (0.394,0.457,0. 149) (120,92,53)
9 (0.383,0.465,0.151) (118,93,55)
10 (0.372,0.470,0. 157) (117,95,57)
11 (0.361,0.476,0. 162) (116,96,59)
12 (0.351,0.478,0.171) (117,99,61)
13 (0.334,0.480,0. 186) (118,103,66)
14 (0.332,0.510,0.167) (112,106,55)
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Fig.5 (a)The result is from 11 fluorescence measurements at the median value of probe o. (b)The linear relationship of
11 measurements at the same median value
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Tab.5 Perform 11 measurements for the median value within the linear range, corresponding to the F,/F, ratio
pH ,fﬁ F510 FMU Fﬁ]O/FSIO FﬁlO/FSIOSF‘iéJ{ﬁ E{%i&i?ﬁﬁﬁ 30-
7.00 866. 70 1 066. 00 1.2300
7.01 844. 67 1045.82 1.2381
7.02 853.36 1062. 47 1.2450
7.03 759. 14 949. 56 1.2508
7. 04 855. 61 1076. 14 1.2578
7.05 790. 49 997.31 1.2616 1.2625 0.062 36
7.06 787. 43 994.92 1.2635
7.07 810.53 1034.34 1.276 4
7.08 704.70 904. 83 1.2840
7.09 877.03 1127.76 1.2859
7.10 700. 37 906. 32 1.294 1
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Tab. 6 Comparison from four aspects: precursor, detection range, detection limit, and application performance
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