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Figure S1. (a) Different inorganic activator on the release curves of CO during the preparation pro-
cess of NSC materials. The activation conditions were set to be 700 °C, and inorganic activator,
KSCN and biomass with weight ratio of 1:1:1.



Figure S2. (a) N2 adsorption-desorption isotherms of NSC materials, (b) XRD patterns of the un-
washed NSC materials. The activation conditions were set to be 700 °C, KSCN and biomass with
mass ratio of 1:1, various mass ratio between K2COs and biomass.

Figure S3. (a) Relative ratio of pyridinic N (N1) and pyrrolic N (N2) for NSC materials, (b) Raman
spectrum of NSC materials was fitted using the five Gaussian peaks (color lines). The activation
conditions were set to be 700 °C, KSCN and biomass with weight ratio of 1:1, various weight ratio
between K2COs and biomass.



Figure S4. (a) S 2p XPS spectra for different KSCN loading content induced NSC materials, (b) Ra-
man spectrum of NSC materials was fitted using the five Gaussian peaks (color lines) The activation
conditions were set to be 700 °C, K2COs and biomass with weight ratio of 1:1, various weight ratio
between KSCN and biomass.



Figure S5. (a) Adsorption kinetics of CAP onto selected NSC, (b) Correlations of the resultant NSC
between maximum adsorption capacity (qm) and BET surface area, (c) Adsorption isotherms of CAP
for selected NSC in aqueous solution (the adsorption isotherms were fitted with the Langmuir
model).
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Figure S6. (a) Adsorption isotherms of Pb?* for selected NSC in aqueous solution (the adsorption
isotherms were fitted with the Langmuir model).



Table S1. Elemental compositions and textural properties of NSC samples. The activation condi-
tions were set to be 700 °C, KSCN and biomass with weight ratio of 1:1, various weight ratio between
K2COs and biomass.

m(K2COs) Yield C O N S SBET4 Smict Vre Vsuper 4 Vltra ©
fmbiomass) () (%) (%) () (%) (m¥g)  (m¥g)  (cm¥p) (cm¥g) (cmg)
0 38.7 65.7 10.03 5.03 10.01 1403 1040 (74) 1.17 0.29 0.18
0.5 28.2 6415 1042 3.76 11.8 2113 1723 (82) 1.1 0.52 0.2
1 26.3 71.44 9.66 2.98 9.75 2397 1970 (82) 1.24 0.63 0.13
17.4 81.56 591 2.11 4.04 2900 1820 (63) 1.63 0.68 0.12

* BET surface area, * micropore surface area, the values in parenthesis was the Smic/ Sser and the unit
was %, ¢ total pore volume, and ¢ supermicropore volume (0.7 nm< pore-size < 2nm) and ¢ ultrami-
cropore volume (< 0.7 nm).

Table S2. Elemental compositions and textural properties of NSC samples. The activation condi-
tions were set to be 700 °C, K2COs and biomass with weight ratio of 1:1, various weight ratio between

KSCN and biomass.
m(KSCN) Yield C O N S SBET? Smic? Ve Vsuper Vuitra ¢
/m(biomass) (%) (%) (%) (h) (%) (mfg) (m¥Yg)  (cm¥g) (em¥/g) (cmifg)
0 334 83.23 12.57 0.01 0 1159 975 (84) 0.58 0.13 0.29
0.5 255 76.57 7.83 1.42 6.74 2230 1926 (87) 1.11 0.63 0.12
1 26.3 71.44 9.66 2.98 9.75 2397 1970 (82) 1.24 0.63 0.13
315 68.13 10.47 4.15 10.3 1926 1539 (80) 1.04 0.49 0.11

*BET surface area, » micropore surface area, the values in parenthesis was the Smic/ Sser and the unit
was %, ¢ total pore volume, ¢ supermicropore volume (> 0.7 and < 2 nm), ¢ ultramicropore volume (<
0.7 nm).

Table S3. Porosity, preparation condition, and elemental compositions of selected NSC materials.
The activation conditions were set to be 700 °C.

m(K2CO:s) N S SeEeT
Sample /m(KSCN) o o

/m(Biomass) (%) (%) (m?/g)

Al 0/1/1 5.03 10.01 1403
A2 1/2/1 4.15 10.8 1926
A3 1/0.5/1 142 6.74 2230
A4 1/1/1 2.98 9.75 2397
A5 2/1/1 211 4.04 2900

Table S4. The isothermal parameters and kinetic parameters of selected NSC materials for CAP

adsorption.
Langmuir pseudo-second-order model
m k
Sample q R2 : - R2
mg/g g/mg/min
Al 417 0.99 0.0003 0.99
A2 588 0.99 - -
A3 625 0.99 - -
A4 714 0.99 0.0002 0.99

A5 833 0.99 - -




Table S5. The isothermal parameters of selected NSC materials for Pb* adsorption.

Langmuir
fJm
Sample me/s R2
Al 294 0.97
A2 303 0.99
A3 222 0.99
A4 285 0.99

A5 100 0.99




