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Section I
Chemicals and instruments
[bookmark: _Hlk109982362][bookmark: _Hlk109982481][bookmark: _Hlk109982498][bookmark: _Hlk109982508][bookmark: _Hlk109982407][bookmark: _Hlk109983653]Reagents required include 1, 3, 5-triformylphloroglucinol (TP, 98%) ethanol, p-phenylenediamine (Pa，99%), acetic acid(CH3COOH, ≥99.5%), dioxane(≥99.5%), anhydrous THF(≥99.5%), anhydrous acetone(≥99.5%), and anhydrous CH2Cl2(≥99.5%), anhydrous CH3OH(≥99.5%), mesitylene (99%) CH3CH2OH (≥99.7%), 1,3,5-benzenetricarboxylic acid (H3BTC, 98%), malachite green (MG), which were supplied by Sinopharm Chemical Regent Co., Ltd. Copper nitrate hydrate (Cu(NO3)2·3H2O, 99%), which was supplied by Shanghai Aladdin Biochemical Technology Co., Ltd. All chemicals selected for this work are not purified in any way. 
The N2 adsorption isotherms at -196 oC were calculated using the physical adsorption device (ASAP 2020), and the total surface area and pore size of the prepared adsorbents were calculated. Isotherms were measured using samples heated for 6 hours in a vacuum at 120 oC. SEM images were obtained by electron microscope (SEM, Gemini 300). XRD (D2 Phaser, Bruker, Cu Kα radiation) was used to analyze the crystal phase of the samples. FT-IR data of potassium bromide particles were recorded by Nicolet Nexus 470 spectrometer. Thermogravimetric analysis (TG-DSC) is performed on a NETZSCH STA-449C thermal analyzer in the atmosphere of nitrogen. Elemental analysis was performed by heating the Elementar vario elcube instrument to 1150 oC。
[image: ]
Scheme S1 Structure of malachite green
Characterization and adsorption performance tests.
The Nitrogen adsorption isotherms were recorded at -196 °C with a surface area and porosity analyzer (Micromeritics, ASAP2020) after evacuation of the adsorbents at 150 °C for 12 h. The specific surface areas were calculated using the Brunauer-Emmett-Teller (BET) equation by assuming a section area of nitrogen molecule to be 0.162 nm 2 . The total pore volume was estimated to be the liquid N2 volume at a relative pressure of 0.99. The sample phases were determined using X-ray diffraction (XRD, D2 Phaser, Bruker, Cu K αradiation). The compositions of the samples were examined using field-emission scanning electron microscopy (SEM, Hitachi S-4800). FT-IR spectra were recorded on a Bio-Rad FTS 155 FTIR spectrometer at room temperature in KBr pellets under atmospheric conditions. Thermo-gravimetric analysis was performed using a Net- zsch STA 449 C instrument and experiments were conducted with a constant heating rate of 5 °C/min in nitrogen atmosphere. 
Adsorption performance evaluation
Prior to the adsorption test, the adsorbents were dried at 150 °C in vacuum for 24 h to remove the organic solvent and organic ligand residues. For the adsorption test of malachite green (MG), the dosage of different adsorbents was 10 mg dispersed in 50 mL solution with the required initial concentration of MG (0-60 mg/L). All experiments were carried out in a set of 250 mL glass flakers containing different adsorbents. Put in the constant temperature shaker 150 r/min at 25 oC. At the end of the reaction, the supernatant of the solution was taken after standing for 5 min and centrifuged at 9000 r/min for 3 min in a centrifuge (TAS-990PlusII, Beijing Puxi Co., Ltd). The obtained solution was filtered through a 0.22 µm filter membrane and the maximum absorbance was recorded at 617 nm using a UV spectrophotometer. The tests were rerun at least three times and averaged for data recording and analysis. The equilibrium time of adsorption kinetics experiment was 2 h. The regeneration of the adsorbent was achieved by using absolute ethanol as the eluent.
The MG absorption capacity qe (mg/g) at equilibrium was calculated by the following equation (1) 
[image: ]                (1)
The adsorption capacity of MG by the adsorbent was obtained. Where C0 and Ce (mg/L) are the initial and equilibrium concentrations of MG, V(L) is the volume of MG, and W(g) is the mass of adsorbent added.
Section II
Table S1 Textural properties of different materials, respectively
	[bookmark: _Hlk99548716]Sample
	SBET (m2/g)
	Vtotal (cm3/g)
	Average pore diameter (nm)

	Cu-BTC
	1356.45
	0.581
	1.712

	TpPa-1
	104.89
	0.136
	7.015

	Cu-BTC@ TpPa-1(12)
	1030.77
	0.582
	2.441

	Cu-BTC@ TpPa-1(24)
	961.29
	0.571
	2.571

	Cu-BTC@ TpPa-1(36)
	411.49
	0.444
	4.646




Table S2. The content of elements in different materials
	Sample
	N (%)
	C (%)
	H (%)
	C/N

	Cu-BTC
	0.05
	26.02
	4.43
	530.55

	TpPa-1
	10.93
	60.72
	5.13
	5.557

	Cu-BTC@ TpPa-1(12)
	0.99
	33.46
	3.78
	33.94

	Cu-BTC@ TpPa-1(24)
	1.59
	32.76
	3.45
	20.63

	Cu-BTC@ TpPa-1(36)
	3.42
	40.62
	4.11
	11.89









[bookmark: _Hlk509305005][bookmark: _Hlk86737609]Table S3 MG uptake capacities of different adsorbents
	Adsorbents
	Uptake capacities (mg/g)
	References

	C–HA–CO2
	26
	(Jedynak and Repelewicz, 2017)

	Cellulose
	 2
	(Goswami et al., 2023)

	UiO-66-NH2 nanocrystals
	 1
	(Yao et al., 2016)

	M3 nanocomposite adsorbent
	42
	(Sekhar et al., 2009)

	Carbon nanotubes
	 31
	(Wu, 2007)

	(Zn0.24Cu0.76)O particles 
	32
	(Jacob et al., 2013)

	SHU-1
	19
	(Li et al., 2017)

	SHU-1a
	15
	(Li et al., 2017)

	 SHU-1b
	35
	(Li et al., 2017)

	AFLP
	52
	(Gebreslassie, 2020)

	γ-Fe2O3/MWCNTs/Cellulose
	48
	(khalatbary et al., 2022)

	GO
	27
	(Robati et al., 2016)

	rGO
	14
	(Robati et al., 2016)

	CuFe2O4
	22
	(Vergis et al., 2017)

	MMT/PVDF/PEO membrane
	 33
	(Ali and Ismail, 2021)

	Cu-BTC
	48
	This work

	TpPa-1
	26
	This work

	Cu-BTC@TpPa-1
	64
	This work
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[bookmark: _Hlk110011790]Table S4. Adsorption isotherm models used in this study and their linear forms
	Isotherm
	Nonlinear form
	Linear form
	Plot

	Langmuir-I
	
	

	
 versus Ce

	Freundlich
	

	

	

 versus 

	D–R
	

	

	lnqe versus ε2


Where qe is the maximum capacity of adsorption in mg/g; KL is a constant related to the affinity of the binding sites in L/mg; ‘Kf’ and ‘n’ are the measures of adsorption capacity and intensity of adsorption; qs is the D-R isotherm constant in mg/g; KD stands for the constant that is relevant with the adsorption energy in mol2/kJ2; ε represents the Polanyi potential constant in kJ/mol;  


[bookmark: _Hlk110012098][bookmark: _Hlk110005592]Table S5. Adsorption isothermal model fitting parameters of Cu-BTC, TpPa-1, Cu-BTC@TpPa-1(12), Cu-BTC@TpPa-1(24), and Cu-BTC@TpPa-1(36)
	[bookmark: _Hlk110008052]Samples
	Langmuir Model
	Freundlich Model
	D-R Model

	
	qL
(mg/g)
	KL
(L/mg)
	R2
	Kf
(L/g)
	n
	R2
	qs
(mg/g)
	KD
(mol2/kJ2)
	R2

	Cu-BTC
	47.77
	0.0196
	0.9911
	7.1751
	2.01
	0.9111
	41.51
	10.6414
	0.9216

	TpPa-1
	25.94
	0.0025
	0.9993
	7.2569
	2.73
	0.7298
	26.95
	9.5765
	0.9663

	Cu-BTC@ TpPa-1(12)
	54.69
	0.0376
	0.9963
	10.5157
	2.34
	0.9141
	47.33
	8.0022
	0.9192

	Cu-BTC@ TpPa-1(24)
	58.93
	0.0163
	0.9984
	12.6362
	2.32
	0.8287
	56.6503
	7.7706
	0.9801

	Cu-BTC@ TpPa-1(36)
	68.17
	0.0298
	0.9918
	14.6415
	2.31
	0.8419
	62.71
	5.3532
	0.9394



[bookmark: _Hlk488220373]Table S6. Kinetic isotherm models used in this study and their linear forms
	Name 
	equations

	Pseudo-first order model
	


	Pseudo-second order model
	


	[bookmark: _Hlk110012666]Intra-particle diffusion model
	


	Normalized standard deviation
	



Where qe and qt (mg/g) are the uptakes of thiophene at equilibrium and at time t (min), respectively, K1 (1/min) is the adsorption rate constant, K2 (g/mg.min) is the rate constant for the second-order equation, and K3 (mg/g.min1/2) is the intra-particle diffusion rate constant.
[bookmark: _Hlk487874871]Where qe,exp and qe,cal are the experimental and calculation uptakes of MG, respectively. 

[bookmark: _Hlk76717116][bookmark: _Hlk110011828][bookmark: _Hlk110012692]Table S7. Kinetic parameters of MG adsorbed onto Cu-BTC, TpPa-1, Cu-BTC@TpPa-1(12), Cu-BTC@TpPa-1(24), and Cu-BTC@TpPa-1(36)
	Samples
	Pseudo-first-order rate equation
	Pseudo-second-order rate equation
	Intra-particle diffusion model

	
	qe,exp (mg/g)
	qe,cal
(mg/g)
	K1 (1/min)
	R2
	△q
(mg/g)
	△q
(%)
	qe,exp (mg/g)
	qe,cal
(mg/g)
	K2
(g·mg-1·min-1)
	R2
	△q
(mg/g)
	△q
(%)
	C (mg/g)
	K3
(mg·g-1·min-1/2)
	R2

	Cu-BTC
	43.19
	42.28
	0.0492
	0.9862
	0.91
	2.11
	43.19
	50.80
	0.0011
	0.9981
	-7.61
	-17.61
	8.23
	3.7097
	0.3901

	TpPa-1
	25.26
	14.64
	0.0439
	0.9235
	10.62
	42.04
	25.26
	28.71
	0.0035
	0.9903
	--3.45
	-13.66
	10.66
	1.6779
	0.7374

	Cu-BTC@ TpPa-1(12)
	49.11
	59.29
	0.0551
	0.8710
	-10.18
	-20.72
	49.11
	54.12
	0.0014
	0.9938
	-5.01
	-10.20
	13.53
	3.8807
	0.8312

	Cu-BTC@ TpPa-1(24)
	64.28
	74.00
	0.0692
	0.8183
	-9.72
	-15.12
	64.28
	68.14
	0.0015
	0.9909
	-3.86
	-5.66
	27.37
	4.9728
	0.7887

	Cu-BTC@ TpPa-1(36)
	56.22
	70.94
	0.0623
	0.9171
	-14.72
	-26.18
	56.22
	60.32
	0.0017
	0.9939
	-4.10
	-7.29
	18.24
	4.2483
	0.8246




Table S8. Diffusion coefficients of RhB adsorbed onto Cu-BTC and Cu-BTC@SPC
	[bookmark: _Hlk101256747]Samples
	K (s-1)
	Diq (cm2/s)

	TpPa-1
	0.1422
	1.4233E-08

	Cu-BTC
	0.0122
	[bookmark: _Hlk101256946]4.1221E-11

	Cu-BTC@TpPa-1(24)
	0.0214
	[bookmark: _Hlk101256877]1.6324E-10




[image: ]


Fig. S1 Intra-particle diffusion model for MG adsorption onto Cu-BTC, TpPa-1, Cu-BTC@TpPa-1(12), Cu-BTC@TpPa-1(24), Cu-BTC@TpPa-1(36)
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