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Figure S1 XRD pattern of Dots-300 powder.



Figure S2 XRD analysis of nanodots. (a) full survey. (b) C1s spectra. (c) N1s spectra. (d) O1s 
spectra.



Figure S3 (Upper) Chromatograms for the elution of Dots-180 monitored by PDA at 254 nm. 
(Lower) Representative MS spectra from LC/MS analysis of the fraction in Dots-180. The 
presence of an ion with m/z = 224.1 correlates to the molecular formula of C10H14N3O3

+.



Figure S4 Optimized geometries of AEIOP coupled with DETA@5CA at the B3LYP-D3/6-31G 
level.

Table S1 Atomic coordinates of optimized geometries of AEIOP coupled with DETA@5CA.

C                 -0.09366600    1.97804700    1.26178300

 C                 -0.07945500    0.46871500    0.99223200

 H                 -0.98421200    2.24892400    1.83322700

 H                  0.78690400    2.27097100    1.83636700

 H                 -0.91200000    0.22451700    0.31462700

 H                  0.83762400    0.19315800    0.46169000

 N                 -0.11176300    2.75990300   -0.03520900

 H                 -1.09408600    2.92912100   -0.32895900

 H                  0.40146900    3.65723300    0.05665200

 N                 -0.17363200   -0.27663200    2.25562700

 H                  0.58717300   -0.94967800    2.35314400

 C                 -1.47753400   -0.91164700    2.53287700

 C                 -1.64352700   -2.25182200    1.79429700

 H                 -2.27524800   -0.22810300    2.22173900

 H                 -1.57667000   -1.06386100    3.61495700

 H                 -1.38155000   -2.09226600    0.74227900

 H                 -0.90552000   -2.97178800    2.17611900

 N                 -3.03637700   -2.73207300    1.86387000

 H                 -3.27171500   -3.40456800    1.13673000

 H                 -3.29639100   -3.11234500    2.77203100

 C                 -7.18504100    4.36153200   -0.75093300

 C                 -5.94051000    3.46610200   -0.97573300

 H                 -7.79692300    4.32076900   -1.66002800



 H                 -6.88375600    5.39617500   -0.59022300

 C                 -5.05469000    3.48262000    0.30728400

 H                 -4.80163300    4.52587500    0.51813100

 C                 -8.03173300    3.90250000    0.42789300

 O                 -8.50085000    4.62126200    1.29684100

 O                 -8.25461000    2.52511500    0.44277100

 H                 -7.72612900    2.08115300   -0.31320000

 C                 -5.13305700    3.99647200   -2.15928800

 O                 -4.95934400    5.19155700   -2.38934500

 O                 -4.59885500    2.97797000   -2.89508900

 H                 -3.99646600    3.31264900   -3.59376400

 O                 -6.47362400    2.14764700   -1.24512400

 H                 -5.84532600    1.43606100   -1.53731400

 C                 -3.73978300    2.73967500    0.17805400

 O                 -2.79937400    3.22030600   -0.47698200

 O                 -3.58269100    1.56517100    0.82100500

 H                 -4.39527900    1.20641600    1.27323200

 H                 -5.64533000    3.08293300    1.13201400

 C                  3.88372300    0.52869900   -1.68796400

 C                  3.45788100    1.98488200   -1.96015900

 H                  4.04836300    0.02143900   -2.64704300

 H                  3.07573900    0.00590100   -1.17288100

 C                  3.28734800    2.78699400   -0.66424800

 H                  2.59640300    2.26331500   -0.00430100

 C                  5.16334600    0.39844300   -0.88341700

 O                  5.29061400   -0.40290400    0.05138200

 O                  6.19062000    1.20229300   -1.25176100

 H                  5.93573600    1.81807800   -1.98834200

 C                  2.19554700    1.92328900   -2.83981700

 O                  2.32706300    2.08270000   -4.07332400

 O                  1.09049400    1.60949400   -2.19556100

 H                  0.23379000    0.71087100   -2.70909900

 O                  4.50836500    2.65870300   -2.76474200

 H                  4.22667700    2.55479700   -3.71246700

 C                  2.81149800    4.20986800   -0.86899700

 O                  1.86269600    4.71267500   -0.24540500

 O                  3.49816900    4.93596300   -1.78464100



 H                  4.16105900    4.36031300   -2.25750600

 H                  4.25397100    2.83317600   -0.14751700

 C                  5.40912100   -3.35352400   -1.08733900

 C                  4.27887900   -3.83991900   -0.14057700

 H                  6.10156700   -4.18850500   -1.25471200

 H                  5.95333800   -2.52496600   -0.63164500

 C                  3.20596100   -2.74939400    0.02700900

 H                  3.68414300   -1.86211100    0.43902900

 C                  4.87938900   -2.86817000   -2.43471900

 O                  5.32018500   -1.85077700   -2.97836200

 O                  3.89347900   -3.59263400   -3.02856100

 H                  3.53367600   -4.34176300   -2.48276700

 C                  4.91734100   -4.21673300    1.19144600

 O                  5.19623200   -3.44575000    2.10459000

 O                  5.22238800   -5.56291700    1.22277000

 H                  5.66846000   -5.81870100    2.05786300

 O                  3.63844500   -5.00939300   -0.74082800

 H                  4.07657500   -5.83483100   -0.44710600

 C                  2.01535500   -3.11243300    0.88644600

 O                  1.72162400   -2.48702800    1.91563100

 O                  1.23132900   -4.13721700    0.46192900

 H                  1.50961000   -4.53937800   -0.40878000

 H                  2.81858500   -2.50354400   -0.96654000

 C                 -6.26554300   -1.92666900    3.20943500

 C                 -6.75452700   -1.35141200    1.86564700

 H                 -6.99017700   -1.67473500    3.99536500

 H                 -5.30511900   -1.47513900    3.46428000

 C                 -5.79561600   -1.71267100    0.71340300

 H                 -4.75158900   -1.60432600    1.03054100

 C                 -6.07103300   -3.44398400    3.19094000

 O                 -5.11442600   -3.99101700    3.73614900

 O                 -7.03754200   -4.17233700    2.55891900

 H                 -7.71844400   -3.59878200    2.12148900

 C                 -6.91286800    0.16462900    1.95360100

 O                 -5.93486100    0.93582400    1.93705100

 O                 -8.18702900    0.56573600    2.00705800

 H                 -8.34459400    1.51495800    1.63524400



 O                 -8.07615700   -1.93386800    1.51224600

 H                 -8.79254700   -1.37217200    1.88689600

 C                 -6.07232900   -0.88101200   -0.51198900

 O                 -5.22227600   -0.21592500   -1.12440200

 O                 -7.38339000   -0.79512500   -0.88934600

 H                 -7.96157300   -1.36924700   -0.32463500

 H                 -5.92580700   -2.77168000    0.47165800

 C                 -2.65870500   -1.89396000   -1.88382800

 C                 -1.32259200   -2.28130300   -2.55278400

 H                 -2.97065200   -0.90701600   -2.24355800

 H                 -2.54190500   -1.81577800   -0.80346300

 C                 -0.86631700   -3.69225600   -2.17101700

 H                 -0.71764000   -3.73620500   -1.09051100

 C                 -3.76703400   -2.89975600   -2.16032700

 O                 -4.51443400   -3.33944200   -1.28284000

 O                 -3.90555300   -3.30090700   -3.45577400

 H                 -3.19000300   -2.92418800   -4.03435300

 C                 -0.25057400   -1.23028700   -2.23330300

 O                  0.65604300   -1.43287400   -1.40666000

 O                 -0.45540500   -0.11813100   -2.93738700

 H                  0.37932500    2.24865400   -0.81045300

 O                 -1.53090200   -2.24386100   -4.03733700

 H                 -1.38213500   -1.31008300   -4.32327800

 C                  0.42502900   -4.14184300   -2.83571400

 O                  1.31854300   -4.73829000   -2.21885700

 O                  0.53987200   -3.91240000   -4.16307500

 H                 -0.21678700   -3.36537800   -4.50556700

 H                 -1.65226600   -4.40714100   -2.44479100

 C                  5.63086600    1.56221900    2.45760800

 C                  5.59761900    2.84127800    1.93134100

 C                  6.77654900    3.29890200    1.27496900

 C                  7.92650800    2.54088100    1.20532800

 C                  7.97333500    1.20599300    1.75638700

 C                  6.55808400   -0.57692800    2.85237200

 C                  5.07966400   -0.56086300    3.31473700

 H                  4.73273800    3.47720100    2.02746100

 H                  8.80215600    2.89668600    0.68153100



 H                  6.72824300   -1.27512400    2.03319900

 H                  4.97449500   -0.82642700    4.37079900

 N                  6.76952900    0.79963000    2.36564500

 N                  4.64988000    0.84099600    3.08735700

 C                  3.23718000    1.19004000    3.07909000

 C                  2.53457400    0.92992800    4.43410600

 H                  2.71434600    0.61794800    2.29164300

 H                  3.14017800    2.25430700    2.84253800

 H                  2.56362800   -0.14531500    4.65034700

 H                  3.10894200    1.42944100    5.22378000

 N                  1.15125900    1.37461600    4.46661000

 H                  0.99882300    2.36995600    4.55211300

 H                  0.51255800    0.88135000    3.84271200

 H                  7.26357600   -0.79571600    3.65706200

 H                  4.46306900   -1.24434700    2.72523000

 O                  8.94869900    0.41400900    1.71915300

 C                  6.75615400    4.59620300    0.56195900

 O                  7.72829100    5.21973100    0.12491600

 O                  5.45696500    5.05592500    0.36134800

  H                  5.45497500    5.90354700   -0.13162100



Figure S5 Photographs of nanodots dispersed in various solvents. (a) Dots-180; (b) Dots-250; (c) 
Dots-300.



Figure S6 PL spectra of (a) o-hydroxybenzoic acid, (b) p-hydroxybenzoic acid and (c) phthalic acid as the 

model compounds of QMF. All regents are purchased from the Sinopharm Chemical Reagent Co., Ltd.
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Figure S7 PL spectra of pyrolyzed citric acid. The pyrolysis process of citric acid follows the 
method in this paper in the absence of amines.
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Figure S8 PL spectra of (a) Dots-180, (b) Dots-250 and (c) Dots-300 at different excitation 
wavelengths.



Figure S9 The pH-dependent PL spectra of nanodots.



Figure S10 PL spectra of nanodots in solvents of increasing polarity under 350 nm excitation at 
neutral pH.



Figure S11 Extracted PL spectra at different time delays for (a) Dots-250 and (b) Dots-300.
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Figure S12 Average PL lifetime τave of Dots-250 and Dots-300 as a function of emission 

wavelength. τave = τ1∙f1 + τ2∙f2. PL lifetime of AEIOP are incorporated for comparison.[1]



Quantum Yield Measurements. 

The quantum yield was determined by the slope method.

∅𝑥= ∅𝑥(𝐾𝑥 𝐾𝑠)(𝜂𝑥 𝜂𝑠)2

Where Φ is the relative quantum yield, K is the slope determined by the curves between the 

measured integrated emission intensity and the optical density, η is the refractive index of the 

solvent. For the aqueous solutions, ηx/ηs=1. The subscript "s" refers to quinine sulfate dissolved in 

0.5 M H2SO4 with absolute quantum yield (0.54), and "x" for the sample. To minimize re-absorption 

effects, absorption in the 1.0 cm fluorescence cuvette was kept below 0.10 at the excitation 

wavelength (360 nm). 

0.00 0.02 0.04 0.06 0.08
0

10

20

30

40

50

 

 

                                               QY(%)
 Quinine sulfate     54
 Dots-180                90.21.3
 Dots-250                74.02.7
 Dots-300                23.51.3     

In
te

ns
ity

 (a
. u

.)

Absorbance
Figure S13 Fitting line between fluorescence peak area and absorbance of the nanodots. The 

quinine sulfate solution as a reference is also displayed for QY calculation.
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