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Section 1: Proposed mechanism

Figure S1. Reaction route for the dehydration of fructose to HMF over SiO2-DCDA-SO3H.



Section 2: HPLC chromatography

Figure S2.1. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 100 oC, 10 min.



Figure S2.2. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 100 oC,  30 min.



Figure S2.3. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 100 oC,  60 min.



Figure S2.4. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 100 oC,  120 min.



Figure S2.5. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 100 oC,  300 min.



Figure S2.6. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 120 oC,  10 min.



Figure S2.7. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 120 oC,  30 min.



Figure S2.8. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 120 oC,  60 min.



Figure S2.9. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 120 oC,  120 min.



Figure S2.10. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 120 oC,  300 min.



Figure S2.11. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 140 oC,  10 min.



Figure S2.12. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 140 oC,  30 min.



Figure S2.13. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 140 oC,  120 min.



Figure S2.14. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 140 oC,  300 min.



Figure S2.15. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  10 min.



Figure S2.16. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  20 min.



Figure S2.17. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  30 min.



Figure S2.18. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  40 min.



Figure S2.19. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  50 min.



Figure S2.20. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  60 min.



Figure S2.21. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  120 min.



Figure S2.22. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  180 min.



.

Figure S2.23. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  300 min.



Figure S2.24. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (5 mg), DMSO (3 mL), 160 oC,  120 min.



Figure S2.25. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (10 mg), DMSO (3 mL), 160 oC,  120 min.



Figure S2.26. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (50 mg), DMSO (3 mL), 160 oC,  120 min.



Figure S2.27. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMF (3 mL), 160 oC,  120 min.



Figure S2.28. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), Sulfolane (3 mL), 160 oC,  120 min.



Figure S2.29. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), Nitrobenzene (3 mL), 160 oC,  120 min.



Figure S2.30. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO: H2O (1:2) (3 mL), 160 oC,  120 min.



Figure S2.31. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO: H2O (1:1) (3 mL), 160 oC,  120 min.



Figure S2.32. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (1 mL), 160 oC,  120 min.



Figure S2.33. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (5 mL), 160 oC,  120 min.



Figure S2.34. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (7 mL), 160 oC,  120 min.



Figure S2.35: HPLC chromatography of HMF. Reaction condition: fructose (0.5 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  120 min.



Figure S2.36: HPLC chromatography of HMF. Reaction condition: fructose (2 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  120 min.



Figure S2.37. HPLC chromatography of HMF. Reaction condition: glucose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  120 min.



Figure S2.38. HPLC chromatography of HMF. Reaction condition: sucrose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  120 min.



Figure S2.39. HPLC chromatography of HMF. Reaction condition: maltose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  120 min.



Figure S2.40. HPLC chromatography of HMF. Reaction condition: cellulose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  120 min.



Figure S2.41. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  120 min. Reusability (fresh). 



Figure S2.42. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  120 min. Reusability (run 1). 



Figure S2.43. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  120 min. Reusability (run 2). 



Figure S2.44. HPLC chromatography of HMF. Reaction condition: fructose (1 mmol), 

SiO2-DCDA-SO3H (20 mg), DMSO (3 mL), 160 oC,  120 min. Reusability (run 3). 


