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Experimental Section

Synthesis ZIF-8 by Mixing method

To prepare the ZIF-8 sample, First, 3 g zinc nitrate hexahydrate (Zn (NO3)2) and 6.6 g 2-methylimidazole 
(HMIM) were separately dissolved in 50 ml solvent (methanol, DMF, water) and stir until a clear solution 
was obtained. Then two solutions were stirred for 6 h at ambient temperature and pressure on the 
magnetic stirrer to give a milky solution. The resulting slurry solution was separated by centrifugation 
and washed 3 times with methanol to remove unreacted raw materials and impurities. Finally, to dry the 
resulting product, it was placed in the oven at 120 oC for 12 hours.

Synthesis ZIF-8 by Solvothermal method

To prepare the ZIF-8 sample, First, 3 g zinc nitrate hexahydrate (Zn (NO3)2) and 6.6 g 2-methylimidazole 
(HMIM) were separately dissolved in 50 ml solvent (methanol, DMF, water) and stir until a clear solution 
was obtained. Then the two solutions were loaded in 80ml Teflon lined stainless steel autoclave and 
autoclave was placed in convection oven at 140 °C for 24 hours. The resulting slurry solution was 
separated by centrifugation and washed 3 times with methanol to remove unreacted raw materials and 
impurities. Finally, to dry the resulting product, it was placed in the oven at 120 oC for 12 hours.

Synthesis ZIF-8 by Sonochemical method

To prepare the ZIF-8 sample, First, 3 g zinc nitrate hexahydrate (Zn (NO3)2) and 6.6 g 2-methylimidazole 
(HMIM) were separately dissolved in 50 ml solvent (methanol, DMF, water) and stir until a clear solution 
was obtained. Then the two solutions were blended and it was held under ultrasonic waves with 
frequency of 50 Hz and voltage of 200 V with 100% ultrasonic power intensity for one-hour period. Also, 
the synthesis temperature was maintained by placing the solution in a bath water. The resulting slurry 
solution was separated by centrifugation and washed 3 times with methanol to remove unreacted raw 
materials and impurities. Finally, to dry the resulting product, it was placed in the oven at 120 oC for 12 
hours.
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Fig. S1. Sem image, XRD pattern and particle size distribution of ZIF-8 sample synthesized in methanol at mixing method.
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Fig. S2. Sem image, XRD pattern and particle size distribution of ZIF-8 sample synthesized in methanol at solvothermal method.
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Fig. S3. Sem image, XRD pattern and particle size distribution of ZIF-8 sample synthesized in methanol at sonochemical method.
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Fig. S4. Sem image, XRD pattern and particle size distribution of ZIF-8 sample synthesized in DMF at mixing method.
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Fig. S5. Sem image, XRD pattern and particle size distribution of ZIF-8 sample synthesized in DMF at solvothermal method.
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Fig. S6. Sem image, XRD pattern and particle size distribution of ZIF-8 sample synthesized in DMF at sonochemical method.
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Fig. S7. Sem image, XRD pattern and particle size distribution of ZIF-8 sample synthesized in water at mixing method.
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Fig. S8. Sem image, XRD pattern and particle size distribution of ZIF-8 sample synthesized in water at solvothermal method.
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Fig. S9. Sem image, XRD pattern and particle size distribution of ZIF-8 sample synthesized in water at sonochemical method.
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Table S1. Dielectric constant, dipole moment, and van der Waals volume for solvents[1].

Solvent Dielectric constant Dipole moment(D) Van der waals volume (cm3 mol-1)
MeOH 33 1.70 21.71
DMF 38 3.82 47.67

Water 80 1.85 11.44

Product yield calculation

The product yield is the ratio of the amount of product obtained from experiment to the amount of 
reactants, according to the following equation:

𝑝𝑒𝑟𝑐𝑒𝑛𝑡 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑦𝑖𝑒𝑙𝑑 =
𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡

𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠
× 100
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Communications, vol. 47, no. 21, pp. 5958-5972, 2011.


