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Figure S1. The Raman spectra of MCDs.




% C-C/C=C | C-O0-C | C= -COOH | pyridinic N | pyrrolic N | graphitic N | N-H
B-CDs 60.65 11.65 | 5.72 1.42 2.03 7.91 0.80 0.50
Y-CDs 43.27 20.74 | 2.80 9.24 8.73 6.89 1.22 1.49
R-CDs 45.61 4.22 9.75 17.78 7.711 5.48 1.94 1.52

Table S1. The content of specific groups in XPS results of MCDs.
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Figure S2. The XPS scan spectra of MCDs.
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Figure S3. The fluorescence emission spectra of R-CDs with different (a) reaction temperatures,

(b) reaction times and (c) proportions of precursors excited by 520 nm.
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Figure S4. The UV-vis absorption spectra and fluorescence emission spectra of (a)

o-phenylenediamine,

(b)

[1,1°-binaphthalene]-2,2’-diamine.

aniline,

(©)

1,8-diaminonaphthalene,

(d)
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Figure S5. PL dynamics of MCDs.
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Table S2. The computational process of T of the MCDs.

1=Bi*11+Bo* 12+ Bs*13+...

B T1 T
B-CDs
5.08 ns 100% 5.08 ns
Bi B2 B3 T1 (W) 13 T
Y-CDs
1.36 ns 4.03 ns 9.72 ns 13.25% 60.57% 26.18% 5.17 ns
Bi B2 Tl (W) T
R-CDs
0.94 ns 7.20 ns 24.81% 75.19% 5.65 ns

According to the below equation and related parameters in Table S2.

R(t) = B;et/™) + B,e(-t/7) 4 Bye(-t/7s)

The fitted equation and y? of B-CDs, Y-CDs, and R-CDs are as follows:

B-CDs: R(t) = 3067.4211e("t/5:0797) | 42 — 11867

Y-CDs: R(t) = 1105.7166e(~t/13629 4 1707.7139¢(-t/40340) 4 306.4238(~¢/97184),
x¥2 =1.2222

R-CDs: R(t) = 2346.7903e(~t/09449) 4 9327779 (-t/7:2042) »2 — 12186
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Figure S6. The variation of fluorescence intensity for MCDs with irradiation time.



Figure S7. The TEM image of R-CDs/PVA film.



