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1 Full geometry optimizations in aqueous solution were performed to locate all the 

2 stationary points, using the B3LYP method,1 with the 6-31+G(d,p) basis set for all the 

3 atoms,2-3 namely B3LYP/6-31+G(d,p). Dispersion corrections were computed with 

4 Grimme's D3(BJ)4 method in optimization. The intrinsic reaction coordinate path was 

5 traced to check the energy profiles connecting each transition state to two associated 

6 minima of the proposed mechanism.5 All geometry calculations were run with the 

7 Gaussian 09 program.6 ESP analysis7 was performed on the molecular van der Waals 

8 surface.

9

10 Ionophore 1: 1H NMR (500 MHz, CD3CN): δ [ppm] 8.00 (s, 4H), 7.93 (s, 2H), 5.90 (m, 

11 4H), 5.81 (m, 4H), 4.16 (q, J = 7.0 Hz, 4H), 2.69 (q, J = 7.5 Hz, 4H), 1.85 (s, 6H), 1.65 (s, 

12 6H), 1.62 (s, 6H), 1.51 (s, 6H), 1.23 (t, J = 7.0 Hz, 6H), 1.07 (t, J = 7.5 Hz, 6H).  13C 

13 NMR (125 MHz, CD3CN): δ[ppm] 161.51 140.30, 138.60, 135.61, 135.25, 116.86, 

14 115.80, 106.06, 104.05, 60.27, 41.61, 35.69, 30.41, 27.40, 25.45, 18.67, 15.38, 14.65, 

15 9.44.

16 Ionophore 2: 1H NMR (300 MHz, CD3CN): δ [ppm] 11.80 (s, 2H), 9.68 (s, 4H), 7.51 (t, 

17 J = 6.63 Hz, 2H), 7.41 (d, J = 6.58 Hz, 4H), 7.12 (m, 4H), 5.75 (t, J = 2.90 Hz, 4H), 5.66 

18 (t, J = 2.00 Hz, 4H), 2.04 (s, 6H), 1.61 (s, 6H), 1.52 (s, 6H). 13C NMR (100 MHz, 

19 CD3CN): δ[ppm] 160.18, 140.84, 136.08, 123.99, 119.12, 105.99, 104.72, 42.34, 36.36, 

20 29.68, 25.59.

21 Ionophore 3: 1H NMR (300 MHz, CD3CN): δ [ppm] 10.41 (s, 4H), 7.60 (m, 4H), 

22 7.56 (m, 4H), 6.03 (m, 4H), 5.89 (m, 4H), 3.42 (s, 12H), 2.23 (s, 6H), 1.78 (s, 6H), 

23 1.61 (s, 6H). 13C NMR (100 MHz, (CD3)2CO): δ [ppm] 156.74, 142.42, 134.41, 

24 133.18, 128.90 114.55, 107.56, 107.20, 42.99, 37.28, 33.60, 32.99, 23.57.

25

26 EXPERIMENTAL SECTION

27   The ion chromatography experiments were performed on an ICS-5000 system 

28 (Thermo Scientific Dionex, Sunnyvale, CA, USA) equipped with two pumps. IC 

29 separation was performed using a capillary column (Optimix C18/SCX, 2.1 mm×30 
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1 mm×3 um, Agela Technologies) and conductivity detection; the flow rate of MSA 

2 eluent was 0.2 mL/min at 30°C; the injection volume was 50 μL8.

3   The three mineral water samples are obtained from our lab, Coke and Sprite 

4 samples are bought from a local supermarket. After sampled, the detection was 

5 conducted in a sealed cup within 3 minutes to decrease the influence from the air.

6

7

8 Figure S1. The geometries (A ionophore 1-HCO3
-, B ionophore 2-HCO3

-, C 

9 ionophore 3-HCO3
-) and ESP (D ionophore 1-HCO3

-, E ionophore 2-HCO3
-, F 

10 ionophore 3-HCO3
-) of ionophores-HCO3

- complexes. The white, gray, red and blue 

11 balls denote H, C, O and N atoms. 
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1

2 Figure S2. Effects of pH on the potential responses of the proposed ISEs in 1 mM 

3 HCO3
− aqueous solutions.

4

5  
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1

2 Figure S3 Potential trace of the proposed ISE VII in a period of 72 h.

3
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Table S1. Data (ISE VII) for the slopes, detection limits (DL) and selectivity 

coefficients in a period of 3 months.

LogKpot
, bicarbonate X-

ISEs Day
Slope

mV/decade
DL (M)

Sal- SCN- NO3
- Br- Cl- H2PO4

-

1 59.2 5 × 10-7 3.5 -1.0 -1.5 -3.1 -2.8 -4.0

20 59.0 5 × 10-7 3.5 -1.0 -1.5 -3.1 -2.8 -4.0

50 59.0 5 × 10-7 3.5 -1.0 -1.5 -3.0 -2.8 -4.0

70 58.5 5 × 10-7 3.5 -1.0 -1.5 -3.0 -2.8 -3.9

XVII

90 58.0 5 × 10-7 3.5 -1.0 -1.5 -3.0 -2.8 -3.9

Table S2 Statistical analysis of the results from our sensors and Chromatography

Samples
Levene's Test for 

Equality of Variances

t-test for Equality 

of Means
/

Mineral water 1 0.609 0.138 No significant difference

Mineral water 2 0.422 0.055 No significant difference

Mineral water 3 0.192 0.057 No significant difference

Coke 0.751 0.188 No significant difference

Sprite 0.770 0.109 No significant difference
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