Chemiluminescent carbon nanodots as sensors for hydrogen peroxide and glucose
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Fig. S1 The High-resolution XPS spectra of the N1s (a) and O1s (b).
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Fig. S2 The PL and CL spectra of the CDs.
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Fig. S3 The measurement principle for the Eg of the CDs.
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Fig. S4 The measurement principle for the HOMO levels of the CDs.

Note: The HOMO levels of the CDs was measured by the valence band XPS.[1, 2]The valence band potentials (EHOMONHE) of the three CDs were obtained through fitting the cut-off edge of the low-energy XPS. The obtained EHOMONHE is the VB potential vs. NHE. As the NHE is equal to -4.5 eV, so EHOMO =-EHOMONHE - 4.5eV.As shown in Fig. S5, the EVB of the CDs could be fitted with the valence band XPS data as 2.07 eV. So the energy level of HOMO for the CDs were thought as -6.57 eV. With the the energy level of HOMO, the energy level of LUMO could be calculated with ELUMO = EHOMO + Eg = -4.67 eV.
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Fig. S5 Schematic illustration of the efficient CIEEL principle between the CDs and the intermediate from the peroxlate.
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Fig. S6 The CL curves after mixing the lucigenin and H2O2 in the CL analysis system
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Fig. S7 The CL curves the lucigenin after mixing the CDs into the mixture of TCPO and H2O2 in the CL analysis system.
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Fig. S8 The SEM images of the CDs at low magnifications.
Notes:
As shown in Fig. S8, scanning electron microscope (SEM) image of CDs have been measured by depositing the CDs powder on clean silicon wafer, in which the black spots are the agglomerate of the individual CDs. 
Note: The CL QYs of the CDs were measured using lucigenin (5.8×10-5 M) with H2O2 as oxidant with a known QY of 8.3×10-3 at PH = 11 according to the previous literatures. [9] According to the CL kinetic curves in the CL analysis instrument, the CL QYs were calculated according to the following equations:

                                           (1)

                                          (2)

                                      (3)
Where φluc and φCDs is the CL QYs of the lucigenin and CDs, Q is the light emission integration obtained by the CL analysis instrument. n is the number of moles of lucigenin or the number of moles of TCPO. 
Note: The detection limit of the nanoprobe has been determined to be 11.7 μM using the method suggested by IUPAC (A. G. Casado, et al, J. Chromatogr. A, 1996, 726, 133-139; G. L. Long, et al, Anal. Chem., 1983, 712A-724A). The computational formulas of the detection limit (LOD) for this nanoprobe are showed as follows:
      XL = Xb + K*Sb   ……………………………………………………… (1)
      CL = XL - b / a = K*Sb / a  ……..……………………………………….. (2)
XL means the response signal of the sample;
b means the mean of the blank signal value at multiple measurements;
Sb means the standard deviation of the blank signal value at multiple measurements;
K means a constant associated with confidence;
a means calibration curve slope;
CL means the detection limit (LOD) of the sensor.
Firstly, the CL intensity of the sensor without H2O2/glucose was obtained by 30 tests as the blank signal value. We can calculate the mean (b) and the standard deviation (Sb) of the 20 times blank signal. Secondly, the calibration curve slope (a) of the sensor was obtained. And the detection limit (LOD) of the sensor was calculated by the formula. In this work, the IFFS-A is conducted by Ruimai Electronic Science Co., China and the PMT (~1000 A/Lm) is not the best instrument at present. On the condition, the better CL analysis instrument with better PMT (such as Promega) with higher sensitivity than 1000 A/Lm can decrease the error from instrument (Sb) and decrease the LOD of chemiluminescent sensor in this work. Therefore, a better instrument can push down the LOD (Tab. S1).



Table S1. The CL property of different materials in previous reports.
	CL emitter
	CL system
	sensing
	LOD
	Instrument
	Ref

	CDs
	[bookmark: _GoBack]TCPO-H2O2
	H2O2
	11.7 μM
	IFFS-A

	This work

	CDs
	TCPO-H2O2
	glucose
	12.6 μM
	IFFS-A

	This work

	SPNR1
	CLsubstrate-O2•−

	O2•−
	1.38 nM
	Promega, USA

	[4]

	SPNR2
	CLsubstrate-O2•−

	O2•−
	 1.13 nM
	Promega, USA
	[4]

	SPNR3
	CLsubstrate-O2•−

	O2•−
	1.18 nM
	Promega, USA
	[4]

	SPN-PFO
	TCPO-H2O2
	---
	---
	Promega, USA
	[5]

	SPN-PFPV
	TCPO-H2O2
	H2O2
	5 nM
	Promega, USA
	[5]

	SPN-PFBT
	TCPO-H2O2
	---
	---
	Promega, USA
	[5]

	SPN-PFODBT
	TCPO-H2O2
	---
	---
	Promega, USA
	[5]

	Au NPs
	TCPO-H2O2
	---
	---
	Promega, USA
	[6]

	Perylene
	TCPO-H2O2
	H2O2
	6 nM
	Home-made
luminometer
	[7]

	Perylene
	TCPO-H2O2
	glucose
	10 nM
	Photomultiplier
	[8]
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