Facile synthesis and multiple application of ultralong-afterglow room temperature phosphorescence aggregate carbon dots from simple raw materials
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DFT calculations details：
[bookmark: _Hlk134263014]Density functional theory (DFT) calculations were carried out with the B3LYP2 functional with the combination of Grimme’s D3BJ3 version of dispersion correction. The basis set of 6-31G (d, p) was adopted for the geometry optimization and frequency calculations. The geometries were fully optimized without any structural constraints. The harmonic frequency calculations were carried out at the same level of theory to verify that all structures have no imaginary frequency. The single-point energies were calculated at the level of B3LYP-D3BJ/6-311+(d,p). The binding energy (Eb) was calculated by the following equation:
Eb = EComplx - (EM1 + EM2)                
where EComplx, EM1, and EM2 represent the energies of the complex, and energies of the interacting molecules (trimesic acid and boric acid), respectively. The combined conformation search using xtb4 and molclus5 software.1-5
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Figure S1. The SEM image of the aggregate CDs
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Figure S2. The solid-state 1HNMR spectrum of aggregate CDs 
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Figure S3. The solid-state 13CNMR spectrum of aggregate CDs
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Figure S4. The solid-state 11BNMR spectrum of aggregate CDs 
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Figure S5. The XPS spectrum of C1s, O1s and B1s from the aggregate CDs 
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Figure S6. The RTP spectra with 254 nm excitation under different temperature (80 K, 120 K, 160 K, 200 K, 240 K, 280 K, 320 K)
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[bookmark: _Hlk138412545]Figure S7. The RTP spectra with 365 nm excitation under different temperature (80 K, 120 K, 160 K, 200 K, 240 K, 280 K, 320 K)
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