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1. The treatment process of wastewater. 

The ammonium molybdate wastewater mentioned in the article was prepared according to the ratio 

shown in Fig. 1, using raw material (NH4)2MoO4 (2.5 g), CuCl2 (0.176 g), KCl (0.042 g), NaCl 

(0.042 g), CaCl2 (0.044 g), FeCl3 (0.068 g), and deionized water (50 mL). The treatment process of 

ammonium molybdate wastewater includes four key steps: purification, acid precipitation, filtration, 

and drying. Purification: First, accurately measure 100 mL of the dark green transparent 

ammonium molybdate wastewater and pour it into a clean beaker. Adjust the pH to 6 by adding an 

appropriate amount of NaHCO3. Then, place the beaker in a 50°C water bath and stir the solution 

continuously for 1 hour. After stirring, naturally filter the solution through a double-layer filter paper 

to obtain a clear purified liquid. Acid precipitation: Slowly add dilute hydrochloric acid to the 

purified liquid, reducing the pH to 1. The solvent was stirred at 70°C for 2 hours, then a white solid 

formed. Filtration: Cool the reaction mixture to room temperature and naturally filter it through a 

double-layer filter paper three times to ensure complete separation. Drying: Place the filtered solid 

in a vacuum drying oven and dry it for 4 hours at 80℃ to obtain the desired crude molybdic acid 

product. 

  



 
2. NMR spectra of the products and ionic liquid 

All the products and ionic liquid mentioned below have already been characterized by 1H NMR and 

13C NMR. The obtained data were matched with the previous reported publications of other 

researchers.  

 
 

2a: 1H NMR (500 MHz, DMSO-d6) δ 5.22 (s, 1H), 2.16 (s, 3H), 1.18 (s, 6H) ppm. 13C NMR (126 

MHz, DMSO-d6) δ 214.25, 76.20, 26.63, 24.66 ppm. These data are matched with the reported 

publication.1 

1H NMR of 2a in DMSO-d6 

 
 
 
13C NMR of 2a in DMSO-d6 



 
2b: 1H NMR (500 MHz, DMSO-d6) δ 5.04 (s, 1H), 2.14 (s, 3H), 1.64-1.44 (m, 2H), 1.13 (s, 3H), 

0.76 (t, J = 7.5 Hz, 3H) ppm. 13C NMR (126 MHz, DMSO-d6) δ 214.52, 78.92, 32.16, 25.49, 24.53, 

8.28 ppm. These data are matched with the reported publication.1 

1H NMR of 2b in DMSO-d6 

 
13C NMR of 2b in DMSO-d6 



 

2c: 1H NMR (500 MHz, DMSO-d6) δ 4.77 (s, 1H), 2.12 (s, 3H), 1.65-1.46 (m, 4H), 0.73 (t, J = 7.5 

Hz, 6H) ppm. 13C NMR (126 MHz, DMSO-d6) δ 214.48, 81.94, 30.87, 26.45, 8.13 ppm. These data 

are matched with the reported publication.1 

 

 

 

1H NMR of 2c in DMSO-d6 



 
 
13C NMR of 2c in DMSO-d6 

 
 

2d: 1H NMR (500 MHz, DMSO-d6) δ 5.00 (s, 1H), 2.17 (s, 3H), 1.69-1.56 (m, 2H), 1.42 (dd, J = 

13.9, 5.6 Hz, 1H), 1.15 (s, 3H), 0.87 (d, J = 6.6 Hz, 3H), 0.79 (d, J = 6.6 Hz, 3H) ppm. 13C NMR 



(126 MHz, DMSO) δ 214.30, 78.49, 47.57, 25.94, 25.08, 24.24, 23.71 ppm. These data are matched 

with the reported publication.1 

 
1H NMR of 2d in DMSO-d6 

 
 
13C NMR of 2d in DMSO-d6 

 



 
 

2e: 1H NMR (500 MHz, CDCl3) δ 5.06 (t, J = 7.6 Hz, 1H), 3.87 (s, 1H), 2.23 (s, 3H), 2.13-2.06 (m 

1H), 1.84-1.74 (m, 3H), 1.68 (s,3H), 1.59 (s, 3H), 1.37 (s, 3H) ppm. 13C NMR (126 MHz, CDCl3) δ 

212.03, 132.42, 123.37, 78.61, 39.41, 25.50, 23.53, 22.13, 17.51 ppm. These data are matched with 

the reported publication.2 

 
1H NMR of 2e in CDCl3 

 

 
13C NMR of 2e in CDCl3 

 
 

 



 

2f: 1H NMR (500 MHz, DMSO-d6) δ 4.87 (s, 1H), 2.12 (s, 3H), 1.87 (dt, J = 13.6, 6.8 Hz, 1H), 1.07 

(s, 3H), 0.77 (dd, J = 24.3, 6.8 Hz, 6H). 13C NMR (126 MHz, DMSO) δ 214.84, 80.79, 34.53, 25.82, 

2.05, 17.31, 16.77. These data are matched with the reported publication.3 

1H NMR of 2f in DMSO-d6 

 



13C NMR of 2f in DMSO-d6 

 

2g: 1H NMR (500 MHz, DMSO-d6) δ 5.08 (s, 1H), 2.17 (s, 3H), 1.61-1.16 (m, 10H) ppm. 13C NMR 

(126 MHz, DMSO-d6) δ 214.51, 77.27, 33.27, 25.46, 24.82, 21.22 ppm. These data are matched 

with the reported publication.1 

1H NMR of 2g in DMSO-d6 



 

 
13C NMR of 2g in DMSO-d6 

 

2h: 1H NMR (500 MHz, DMSO-d6) δ 7.37 (dd, J = 8.4, 1.3 Hz, 2H), 7.29 (t, J = 7.7 Hz, 2H), 7.27-

7.20 (m, 1H), 5.97 (s, 1H), 1.96 (s, 3H), 1.45 (s, 3H) ppm. 13C NMR (126 MHz, DMSO-d6) δ 210.17, 



143.21, 128.10, 127.05, 124.92, 79.62, 25.97, 24.15 ppm. These data are matched with the reported 

publication.1 

 

1H NMR of 2h in DMSO-d6 

 

 
13C NMR of 2h in DMSO-d6 



 
 

[N4444]2MoO4: 1H NMR (500 MHz, CDCl3) δ (ppm): 3.44-3.40 (m, 8H), 1.73-1.66 (m, 8H), 1.51-

1.44 (m, 16H), 1.00 (t, J = 7.4 Hz, 12H) ppm. 13C NMR (126 MHz, CDCl3) δ 58.83, 24.09, 19.78, 

13.74 ppm. These data are matched with the reported publication.4 

 
1H NMR of [N4444]2MoO4 in CDCl3 



 
 
13C NMR of [N4444]2MoO4 in CDCl3 
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