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Fig.S1 The standard curve of methyl orange in water.
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Fig.S2 The standard curve of methylene blue trihydrate in water.

I
(mg before filtration | after filtration
50. 00 3.526 3.530

Table. S1 The absorbances of MO solution before and after filtration.

(mg/L.) before filtration | after filtration

16.00 25307 2557

Table. S2 The absorbances of MB solution before and after filtration.



Fig. S4 The optimized structure of BCmodel with negative surface.
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Micropore Shrface Total Micropore | mesopore | Pore

(i]::;) Area . Volume Volusme Volt;me Size
v A
(m¥g) (m/g) (cm¥/g) (cm?g) (cm?g) (A)

Son sl 1635 58757 488.61 98.96 0.32 0.25 0.07  21.66
S sl 1448 149076 115252 33823 0.80 0.59 0.21 21.59
Sl 1420 226310 117044 109266 121 0.63 058 2133

e SN 12.88 2184.50 676.68 1507.82 1.17 0.38 0.80 21.51

Table. S3 The yield, BET surface areas, micropore areas, external surface areas, total volumes,
micropore volumes, mesopore volumes and pore sizes of BC-4-500, BC-4-600, BC-4-700 and

BC-4-800 samples.



External Total

Micropore mesopore Pore
Surface Volume

Volume Volume Size

Micropore
Area

(m?/g) (:;/:) (cm¥g) | (cm¥/g) (em¥g) | (&)

AT SN 4.62 222.17 162.36 59.80 0.16 0.08 0.08 29.55

Table. S4 The yield, BET surface area, micropore area, external surface area, total volume,
micropore volume, mesopore volume and pore size of WS-4-700 sample. For the name of WS-4-

700, WS represents wheat straw powder, 4 represents that the mass ratio between KOH and WS

is 4:1, 700 represents that the activation temperature is 700 °C.
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Fig. S5 FTIR spectra of BC-4-700 and BC450 samples.
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Fig. S6 The surface charge of BC-4-700 at different pH values
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Fig. S7 The kinetic sorption of MO by BC-4-700, which was fitted by (a) pseudo-first-order
model and (b) pseudo-second-order model, respectively.

Table S5 Kinetic parameters for MO sorption by BC-4-700.
| Model | Parameters | Values

k; (1/min) 0.2719
Pseudo-first-order q. (mg/g) 1007
R? 0.9772

k, (g/ (mg*min) 0.0006
Pseudo-second-order q. (mg/g) 1040
R? 0.9999
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Fig. S8 The kinetic sorption of MB by BC-4-700, which were fitted by (a) pseudo-first-order
model and (b) pseudo-second-order model, respectively.



| Model | Paramefers | ____ Values _

k, (1/min) 0.4704
Pseudo-first-order q. (mg/g) 700.2
R 0.9704

k, (g/ (mg*min) 0.0013
Pseudo-second-order q. (mg/g) 724.6
R2 0.9997

Table S6 Kinetic parameters for MB sorption by BC-4-700.
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Fig. S9 The isotherm sorption of MO by BC-4-700, which were fitted by (a) Langmuir model
and (b) Freundlich model, respectively.

| Model | Parameters | _____ Values ____

Qy(mg/g) 1109
Langmuir K; (L/'mg) 0.0381
R? 0.9996

K; (mg/g) (L/mg) 450 7

1/n
Freundlich = 10.05
R 0.9339

Table. S7 Isotherm parameters for MO sorption by BC-4-700.



The concentrations of the prepared MB solution | The detected concentrations of MB solution four
(mg/L) hours later (mg/L)

456.9 (1.22 mmol/L) 456.4 (1.22 mmol/L)
571.1 (1.53 mmol/L) 538.5 (1.44 mmol/L)
685.4 (1.83 mmol/L) 667.3 (1.78 mmol/L)
799.6 (2.14 mmol/L) 799.1 (2.14 mmol/L)
913.8 (2.44 mmol/L) 913.4 (2.44 mmol/L)
1028 (2.75 mmol/L) 1029 (2.75 mmol/L)
1142 (3.06 mmol/L) 1121 (3.00 mmol/L)
1256 (3.36 mmol/L) 1217 (3.25 mmol/L)
1370 (3.67 mmol/L) 1311 (3.51 mmol/L)

Table.S8 The concentrations of the prepared MB solutions and the detected concentrations of
MB solutions four hours later.
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Fig. S10 The isotherm sorption of MB by BC-4-700 with the concentrations ranging from 1.22
mmol/L to 3.06 mmol/L, which was fitted by (a) Langmuir method and (b) Freundlich method,
respectively.

Qo(mg/g) 885.0
- K; (L/mg) 0.0186
LantuLe R? 0.9763
R, 0.0450

L
S ELE
Freundlich = 1121
R2 0.5458

Table S9 Isotherm parameters for MB sorption by BC-4-700 with the concentrations ranging
from 1.22 mmol/L to 3.06 mmol/L.



(a) (b)
Fig. S11 The optimized structures of (a) BCmodel-MO- complex formed via hydrogen
bonding interaction; (b) BCmodel-MB" complex formed via hydrogen bonding
interaction.
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Fig. S12 The calculated sizes of (a) MO anion and (b) MB cation.

MO W

concentration pH before pH after concentration pH before pH after

(mg/L) sorption sorption (mg/L) sorption sorption
(122 oot i I oo G 3.56
(1.5323&?01@ itk & (1.535;1;'.:01&) 5.15 354
(183 mmol) 674 GG 155 i 496 3.53
(2.1473(1.[?0“) 6.82 675 (2.1:1913:0%) 481 353
(244 maoi) e ST (244 et S 3.54
(2‘75901“01‘1?01 o 691 6.95 (2.7512121:01 ) 480 353
(.08 mamolL) LB 59 (306 mmolt) 465 352
(3.3611:20%) 734 s (3.361311-1’31&) 471 3.53
(367 mamalt) 720 i) | 404 3.53

Table.S10 the pH values of MO and MB solutions with different concentrations before and after
isotherm sorption.
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Fig. S13 The Uv absorption peaks of MO, MB and the solution containing MO and MB
with the same molar concentration. The concentrations of MO and MB are 800.0 mg/L
(2.44 mmol/L) and 913.8mg/L (2.44 mmol/L).



