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Detection Limit [1]. The detection limit was calculated on the basis of the UV-Vis 

titration. The UV-Vis spectrum of SQM (7.5 μM) in MeCN-H2O (V : V = 90 : 10) 

was measured 12 times, and the standard deviation of blank measurement was 

achieved. To gain the slope, the absorbance at 627 nm versus amount of pure CO2 gas 

was plotted. The detection limit was calculated using the following equation:

Detection limit = 3σ/k                        (1)

    Where σ is the standard deviation of blank measurement, and k is the slope 

between the absorbance versus the volume of pure CO2 gas (VCO2).
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Captions:

Fig. S1 UV-Vis spectral changes obtained during the course of titrating sensor SQM 

(7.5 μM) with 50-fold weak base EA, DEA, TEA and Py in MeCN respectively.

Fig. S2 UV-Vis spectral changes obtained during the course of titrating sensor SQM 

(7.5 μM) with DBU in MeCN. Inset: The corresponding plots of absorbance at 

indicated wavelengths versus additional DBU.

Fig. S3 UV-Vis spectral changes obtained during the course of titrating sensor SQM 

(7.5 μM) with TMG in MeCN. Inset: The corresponding plots of absorbance at 

indicated wavelengths versus additional TMG.

Fig. S4 UV-Vis spectral changes obtained during the course of titrating sensor SQM 

(7.5 μM) with [NBu4]F in MeCN. Inset: The corresponding plots of absorbance at 

indicated wavelengths versus additional [NBu4]F.

Fig. S5 UV-Vis spectral changes obtained during the course of titrating sensor SQM 

(7.5 μM) with (a) 2-fold TBD; (b) 5-fold DBU in MeCN then bubbled with different 

volumes of CO2 gas in a sealed cuvette.

Fig. S6 (a) UV-Vis spectral changes obtained during the course of titrating sensor 

SQM (7.5 μM) with DBU in MeCN-H2O (V : V = 90 : 10); (b) then bubbled with 

different volumes of CO2 gas in a sealed cuvette. Inset: The corresponding plots of 

absorbance at indicated wavelengths versus additional DBU or volume of CO2 gas.

Fig. S7 UV-Vis spectrum of precursor SQ (7.5 μM) in MeCN-H2O (V : V = 90 : 10).

Fig. S8 The absorbance of SQM (7.5 μM) at 627 nm in MeCN-H2O with different 

volume fractions of H2O after addition of 20 eq TBD (the black bar) followed by 

bubbling 5 mL CO2 gas (the green bar) in a sealed cuvette.

Fig. S9 The absorbance of SQM (7.5 μM) at 627 nm with the addition of TBD (20 eq) 

versus the volume of pure CO2 gas in MeCN-H2O (V : V = 90 : 10).

Fig. S10 The absorbance of SQM (7.5 μM) at 627 nm with the addition of DBU (20 

eq) versus the volume of pure CO2 gas in MeCN-H2O (V : V = 90 : 10).

Fig. S11 The mass spectrometry analysis of SQM in MeCN with addition of TBD in 

positive mode.

Fig. S12 The mass spectrometry analysis of SQM in MeCN-H2O (V : V = 90 : 10) 



with addition of TBD in positive mode.

Fig. S13 The mass spectrometry analysis of SQM in MeCN-H2O (V : V = 90 : 10) 

with addition of TBD followed by CO2 gas in positive mode.

Fig. S14 The mass spectrometry analysis of SQM in MeCN-H2O (V : V = 90 : 10) 

with addition of NaOH in positive mode.

Fig. S15 The mass spectrometry analysis of SQM in MeCN-H2O (V : V = 90 : 10) 

with addition of NaOH followed by CO2 gas in positive mode.

Fig. S16 The absorbance of SQM (7.5 μM) at 627 nm with the addition of NaOH 

(300 eq) versus the volume of pure CO2 gas in MeCN-H2O (V : V = 90 : 10).

Fig. S17 The mass spectrometry analysis of SQM in MeCN-H2O (V : V = 90 : 10) 

with addition of TBD followed by CO2 gas in negative mode.

Fig. S18 Partial 1H-NMR spectra obtained during the course of titrating sensor SQM 

(5.0 mM) with NaOH followed by CO2 in DMSO-d6.

Fig. S19 1H NMR spectrum of SQM

Fig. S20 13C NMR spectrum of SQM

Fig. S21 The mass spectrometry analysis of SQM in MeCN in positive mode.
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Fig. S1 UV-Vis spectral changes obtained during the course of titrating sensor SQM 

(7.5 μM) with 50-fold weak base EA, DEA, TEA and Py in MeCN respectively.
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Fig. S2 UV-Vis spectral changes obtained during the course of titrating sensor SQM 

(7.5 μM) with DBU in MeCN. Inset: The corresponding plots of absorbance at 

indicated wavelengths versus additional DBU.
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Fig. S3 UV-Vis spectral changes obtained during the course of titrating sensor SQM 

(7.5 μM) with TMG in MeCN. Inset: The corresponding plots of absorbance at 

indicated wavelengths versus additional TMG.
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Fig. S4 UV-Vis spectral changes obtained during the course of titrating sensor SQM 

(7.5 μM) with [NBu4]F in MeCN. Inset: The corresponding plots of absorbance at 

indicated wavelengths versus additional [NBu4]F.
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Fig. S5 UV-Vis spectral changes obtained during the course of titrating sensor SQM 

(7.5 μM) with (a) 2-fold TBD; (b) 5-fold DBU in MeCN then bubbled with different 

volumes of CO2 gas in a sealed cuvette.
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Fig. S6 (a) UV-Vis spectral changes obtained during the course of titrating sensor 

SQM (7.5 μM) with DBU in MeCN-H2O (V : V = 90 : 10); (b) then bubbled with 

different volumes of CO2 gas in a sealed cuvette. Inset: The corresponding plots of 

absorbance at indicated wavelengths versus additional DBU or volume of CO2 gas.
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Fig. S7 UV-Vis spectrum of precursor SQ (7.5 μM) in MeCN-H2O (V : V = 90 : 10).
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Fig. S8 The absorbance of SQM (7.5 μM) at 627 nm in MeCN-H2O with different 
volume fractions of H2O after addition of 20 eq TBD (the black bar) followed by 
bubbling 5 mL CO2 gas (the green bar) in a sealed cuvette.
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Fig. S9 The absorbance of SQM (7.5 μM) at 627 nm with the addition of DBT (20 eq) 

versus the volume of pure CO2 gas in MeCN-H2O (V : V = 90 : 10).

The detection limit in MeCN-H2O (V : V = 90 : 10) (3.0 ml) was calculated to be 

about 1.59*10-6 M (ca. 39.0 ppm, 1atm, 25°C)
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Fig. S10 The absorbance of SQM (7.5 μM) at 627 nm with the addition of DBU (20 

eq) versus the volume of pure CO2 gas in MeCN-H2O (V : V = 90 : 10).

The detection limit in MeCN-H2O (V : V = 90 : 10) (3.0 ml) was calculated to be 

about 2.0*10-6 M (ca. 49.1 ppm, 1atm, 25°C)



SQ-OCH3+TBD #23-76 RT: 0.09-0.24 AV: 54 NL: 4.69E3
T: ITMS + c ESI Full ms [100.00-1000.00]
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Fig. S11 The mass spectrometry analysis of SQM with addition of TBD in MeCN in 

positive mode.



SQ-OCH3+TBD+CH3CN-H2O #187-266 RT: 0.57-0.80 AV: 80 NL: 2.06E4
T: ITMS + c ESI Full ms [100.00-1000.00]
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Fig. S12 The mass spectrometry analysis of SQM in MeCN-H2O (V : V = 90 : 10) 

with addition of TBD in positive mode.

 



SQ-OCH3+TBD+CO2+CH3CN+H2O #75-180 RT: 0.25-0.55 AV: 106 NL: 2.91E4
T: ITMS + c ESI Full ms [100.00-1000.00]
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Fig. S13 The mass spectrometry analysis of SQM in MeCN-H2O (V : V = 90 : 10) 

with addition of TBD followed by CO2 gas in positive mode.



SO-OCH3+NaOH+CH3CN-H2O #33-231 RT: 0.12-0.66 AV: 199 NL: 6.49E3
T: ITMS + c ESI Full ms [100.00-1000.00]

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
el

at
iv

e 
A

bu
nd

an
ce

871.03

872.06

140.07

727.60
683.58 771.58 815.59

639.56

859.60 903.48

595.55
369.14

986.69942.99793.34
855.06

728.65 985.56551.52 705.41
904.67 947.68640.65

447.28
926.64 948.71661.42507.53 596.61

969.21
428.90 552.57 617.38370.20 479.17141.09 508.58 586.21313.19 362.69 419.44202.20 294.74226.98180.15138.18

Fig. S14 The mass spectrometry analysis of SQM in MeCN-H2O (V : V = 90 : 10) 

with addition of NaOH in positive mode.



SQ-OCH3+NaOH+CO2+CH3CN+H2O #50-225 RT: 0.17-0.65 AV: 176 NL: 1.56E4
T: ITMS + c ESI Full ms [100.00-1000.00]
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Fig. S15 The mass spectrometry analysis of SQM in MeCN-H2O (V : V = 90 : 10) 

with addition of NaOH followed by bubbling CO2 gas in positive mode.
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Fig. S16 The absorbance of SQM (7.5 μM) at 627 nm with the addition of NaOH 

(300 eq) versus the volume of pure CO2 gas in MeCN-H2O (V : V = 90 : 10).

The detection limit in MeCN-H2O (V : V = 90 : 10) (3.0 ml) was calculated to be 

about 1.20*10-6 M (ca. 29.4 ppm, 1atm, 25°C)



SQ-OCH3+TBD+CH3CN+H2O- #16 RT: 0.09 AV: 1 NL: 1.23E1
T: ITMS - c ESI Full ms [100.00-1000.00]
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Fig. S17 The mass spectrometry analysis of SQM in MeCN-H2O (V : V = 90 : 10) 

with addition of TBD followed by CO2 gas in negative mode.
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Fig. S18 Partial 1H-NMR spectra obtained during the course of titrating sensor SQM 

(5.0 mM) with NaOH followed by CO2 in DMSO-d6.



Fig. S19 1H NMR spectrum of SQM
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Fig. 20 13C NMR spectrum of SQM
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SQ-OCH3 #85-161 RT: 0.25-0.44 AV: 77 NL: 1.27E5
T: ITMS + c ESI Full ms [200.00-1000.00]
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Fig. 21 The mass spectrometry analysis of SQM in MeCN in positive mode.


