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Fig. S1. TEM images of a. ZIF-67 and b. CCN. The scale bar is 500 nm. 
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Fig. S2. N 1s core-level XPS spectrum of CCN.
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Fig. S3. Thermogravimetric analyses of ZIF-67 and CCN in air or N2.
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Fig. S4. a. N2 sorption and desorption isotherms and b. the pore size distribution of 

the precursor of CCN, ZIF-67.
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Fig. S5. a. N2 sorption and desorption isotherms and b. the pore size distribution of 

CCN.
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Fig. S6. Elimination of caffeine using CCN-activated Oxone: a. UV-Vis spectral 

variation; b. total organic carbon (TOC) change during the degradation. 
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Fig. S7. Illustrations showing a. the activation of PMS by CCN to generate PMS and 

sulfate radicals; b. the formation of sulfate radicals derived from the self-reaction of 

PMS radicals. 
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Fig. S8. A plot for determining the activation energy Ea and the temperature-independent 

factor k



m/z
100 150 200 250 300

In
te

ns
ity

0

5e+5

1e+6

2e+6

2e+6
207.03

m/z
100 150 200 250 300

In
te

ns
ity

0

2000

4000

6000

8000

10000

12000

198.39

m/z
100 150 200 250 300

In
te

ns
ity

0

5e+5

1e+6

2e+6

2e+6

143.52

m/z
100 150 200 250 300

In
te

ns
ity

0.0

2.0e+6

4.0e+6

6.0e+6

8.0e+6

1.0e+7

1.2e+7

1.4e+7 129.06

m/z
100 150 200 250 300

In
te

ns
ity

0.0

2.0e+6

4.0e+6

6.0e+6

8.0e+6

1.0e+7

1.2e+7

1.4e+7

109.06

Fig. S9. GC-MS spectrograms of identified intermediates during the caffeine 

degradation: a. P1, b. P2, c. P3, d. P4 and e. P5-1 and P5-2. 
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