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Figure S1. FT-IR spectra of BN, C-BN-0.001, C-BN-0.005, and C-BN-0.01.
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Figure S2. The SEM images of BN (A, B) and C-BN-0.005 (C, D).
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Figure S3. The TEM images of C-BN-0.01.
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Figure S4. The adsorption capacity of different BN samples of BN-15, C-BN-15-0.001, C-BN-15-
0.005, and C-BN-15-0.01.
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Figure S5. The plots of pseudo-first-order kinetic model for DBT adsorption on the BN, C-BN-
0.001, C-BN-0.005, and C-BN-0.01. 
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Figure S6. The plots of pseudo-second-order kinetic model for DBT adsorption on the C-BN-
0.005 at different temperature. 
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Figure S7. The plots of pseudo-second-order kinetic model for DBT adsorption on the C-BN-
0.005 at different initial sulfur concentration.
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Figure S8. The adsorption capacity of C-BN-0.005 samples for DBT when adding naphthalene or 

para-xylene.

Experimental conditions: 500 ppm initial sulfur concentration, V (oil) = 20 mL, m (adsorbent) = 

0.05 g, T = 298 K, atmospheric pressure.
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Figure S9. The recycle times of the DBT removal with C-BN-0.005 as adsorbent. 

Experimental conditions: 500 ppm initial sulfur concentration, V (oil) = 20 mL, m (adsorbent) = 
0.05 g, T = 298 K, atmospheric pressure.
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Table S1. Adsorptive capacities of different adsorbents for DBT.
Entry Adsorbent Initial 

concentration
(ppm(S))/System

T (K) Adsorptive 
capacity 
(mg S/g 

adsorbent)

Ref.

1 UMCM-150 300/fixed bed room 
temperature

25.1 1

2 Ag-MSN. 500/ batch room 
temperature

12.7 2

3 CMK-5 654.8/ batch 298 21.75 3
4 porous glass beads 500/ batch 303 8.58 4
5 PTA@MIL-101(Cr) 500/batch 293 11.34 5
6 MOF-derived porous carbon   <160/batch   298 26.7 6
7 IFMC-16 1500/ batch 298 50 7
8 C-BN-0.005 500/ batch 298 49.75 This 
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Table S2. Pseudo-second-ordered kinetic parameters for adsorption DBT on C-BN-0.005 at 
different temperature and initial sulfur concentration.

Condition qe (mg S/g 
adsorbent)

k2 (g mg-1 min-1) h (mg g-1 min-1) R2

298 K 35.39 23.44×10-3 29.36 0.9996
313 K 30.82 27.91×10-3 26.51 0.9999
333 K 29.94 16.16×10-3 14.49 0.9992
353 K 26.98 17.16×10-3 12.49 0.9996

100 ppm 14.43 93.53×10-3 19.48 0.9999
300 ppm 23.71 41.26×10-3 23.19 0.9999
500 ppm 35.39 23.44×10-3 29.36 0.9996
800 ppm 40.05 25.48×10-3 40.87 0.9998


