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Fig. S1. Schematic of the fixed bed system for toluene adsorption
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Fig. S2. The yields of prepared carbon with the addition of different nitrogen-

containing phosphates
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Fig. S3. SEM images of C-600 ((a) and (b)), and AP-600 ((c) and (d))
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Fig. S4. Nitrogen adsorption-desorption isotherms of prepared carbon at 600 °C (a) and

900 °C (b)
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Fig. S5. Pore size distribution of the prepared carbon
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Fig. S6. High resolution XPS spectra for C 1s of the prepared carbon
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Fig. S7. High resolution XPS spectra for N 1s of prepared carbon
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Fig. S8. High resolution XPS spectra for P 2p of prepared carbon
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Fig. S9. TG analysis of pristine stillage, mixture of tillage and APP (a) and UP (b) (TG

curve (1), DTG curve (2))

Table S1 Characteristics of nitrogen-containing phosphates

e Formula N (%) P (%) Structural formula
P
0
AP (NH4);PO, 281 208 NH4LO—L0' NH,*
NH;*

NH,

NH4" N : 4
AP (NH),oPOsi 170 310 A\ § o

P
NH '™ 07 Ng o NH,*
4

0
UP CO(NH;), H3PO4 17.7 19.5 HO—P—O0H
OH HN NH,
Table S2 Bulk density of the prepared carbon
Sample Bulk density (g/cm?) Sample Bulk density (g/cm?)
AP-600 0.48 AP-900 0.32
APP-600 0.36 APP-900 0.28

UP-600 0.56 UP-900 0.45




