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23 Section S.1 Standard curves of three cationic dyes

24

25 Fig. S1 Standard curve of cationic dyes: (a) Methylene blue; (b) Malachite green; (c) Methyl violet 2B.
26
27 The equation obtained by curve fitting. 
28 Methylene blue: A=0.0652c-0.0027                                                   (1)
29 Malachite green: A=0.055c-0.0234                                                    (2)
30 Methyl vioiet 2B: A=0.0848c-0.0094                                                  (3)
31 A is the absorbance of the solution, and C(mg/L) is the concentration of the solution.
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

58



S3

59  

60

61 Fig. S2. (a) Nitrogen adsorption–desorption isotherm obtained for PCP-IDA adsorbents; (b) Pore 

62 size Distribution of PCP-IDA.
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85

86 Fig. S3. (a) Freundlich fitting curve in isothermal adsorption model. (b)The fitting result of the pseudo-
87 first-order model; (c) The fitting result of the intra-particle diffusion kinetic model.
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110

111 Table S1. Estimated values of parameters for different kinetic models.

Kinetic model Parameters

Qe(mg·g-1) k1(mg·g-1) R2

Pseudo-first-order
99.8 0.776 0.72615

Qe(mg·g-1) k2(g·mg-1·min-1) R2

Pseudo-second-order
101.01 0.1077 0.99988

C(mg·g-1) ki(mg·g-1·min-1/2) R2

Intra-particle diffusion
68.514 4.0339 0.39864
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143

144 Table S2. Isothermal adsorption fitting curve data.

Langmuir Freundlich

Qm(mg/g) KL(L/mg) R2 n KF(L/mg) R2

384.62 0.1354 0.99897 8.7489 200.68 0.88672
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182
183 Table S3. The comparison of the adsorption capacity of PCP-IDA adsorbent with other reported 
184 adsorbents with similar structure or size.

Adsorbent/mass MB
concentration/

volume

pH Temperatur
e

Adsorption 
capacity (mg/g)

Kinetic 
(min)

References

Nanocomposites 
poly(GDMA)/MCM-41/20 
mg

40 mg/L
40 mL

6 Room 
temperature

MB: 111.11 20 1

MAA/GMA‐g‐PET 
fibers/100 mg

40 mg/L
25mL

10 298K MB: 52.1 60 2

Cell-g-AASO3H-co-
GMA/50 mg

20 mg/L
50 mL

7 298K MG: 46.23
MV: 53.53

120 3

Poly GMA/DVB/200 mg 5 mg/L
25 mL

7 Room 
temperature

MG: 13.6 50 4

MCTSms-PMAA/4.5 mg 200 mg/L
40 mL

12 Room 
temperature

MB: 211.11 100 5

ATP@CCS/7.5 mg 200 mg/L
20 mL

10 298.15K MB: 215.73 120 6

PES/GO porous particles/5 
mg

150 μmol/L
20mL

7 303K MB: 62.5 3600 7

UiO-66/MIL-101(Fe)/10 
mg

50 mg/L
20mL

9 298K MB: 448.71 30 8

A/γ-Fe2O3/f-CNT 
composite beads/50 mg

230 mg/L
50 mL

5.2 298K MB: 396.7 2880 9

MPGB biosorbent/50 mg 50 mg/L
100mL

7 293K MB: 231.5 60 10

P(G-E)@IDA/10 mg 100 mg/L
10 mL

7 298K MB: 384.62
MG: 333.33
MV: 322.58

15 In this work
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191

192 Fig. S4. (a) The chemical structure of MG, MV, ARB and MO dyes; (b) Effect of initial PH of dye 

193 solution on adsorption; (c) Rapid adsorption of MG and MV dyes; (d) The equilibrium adsorption 

194 capacity of four dyes by PCP-IDA adsorbent.
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212
213 Section S.2 The related models and parameters of PCP-IDA adsorbent for MG and MV dye adsorption 
214 were fitted.

215

216 Fig. S5. (a) Pseudo-first-order model of MG; (b) Pseudo-second-order model of MG; (c) Intra-particle 

217 diffusion model of MG; (d) Pseudo-first-order model of MV; (e) Pseudo-second-order model of MV; (f) 

218 Intra-particle diffusion model of MV.
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240

241 Table S4. Estimated values of parameters for different kinetic models.

Dye Kinetic model Parameters

Qe(mg·g-1) k1(mg·g-1) R2

Pseudo-first-order
99.32 0.0772 0.68914

Qe(mg·g-1) k2(g·mg-1·min-1) R2

Pseudo-second-order
100 0.025 0.99997

C(mg·g-1) ki(mg·g-1·min-1/2) R2

MG

Intra-particle 

diffusion 78.891 2.6216 0.30598

Qe(mg·g-1) k1(mg·g-1) R2Pseudo-first-order

99.8361 0.1313 0.96142

Qe(mg·g-1) k2(g·mg-1·min-1) R2Pseudo-second-order

101.01 0.0076 0.99979

C(mg·g-1) ki(mg·g-1·min-1/2) R2

MV 2B

Intra-particle 

diffusion 61.408 4.7948 0.52966

242
243
244
245
246
247
248
249
250
251
252
253
254
255
256



S11

257
258 Fig. S6. The fitting model of isothermal adsorption of MG and MV dyes: (a) Langmuir model; (b) 

259 Freundlich models.
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289
290 Fig. S7. Adsorption of mixed dye solution of MB, MG and MV.
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320
321 Fig. S8. The cyclic adsorption performance of PCP-IDA adsorbent for MG and MV dyes.
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