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1. Experimental section
1.1 Materials.
Divinylbezene (DVB), N,N'-Dimethyl-1,3-propanediamine (DMAPA), Phenol (PHE), Benzoic acid (BA) and Salicylic acid (SA) were both purchased from Shanghai Maclin Biochemical Technology Co. LTD. Maleic anhydride (MAH), Methyl isobutyl ketone (MIBK), Benzoyl peroxide (BPO), Gallic acid (GA), Caffeine, Sodium sulfate, Isopropanol ,Toluene, Gelatin, Methanol, Chloroform (TCE), Anhydrous ethanol, HCl, AgNO3, NH4SCN, KNO3, NH4Fe(SO4)2·12H2O, KBr were both purchased from Sinopharm Chemical Reagent Co. LTD and the above reagents were all analytical pure agents without further purification before use. 

1.2 Synthesis of DMH and DMD.
Scheme 1 illustrated the precise synthesis route of DMH and DMD resins. Synthesis of DMH: Foremost, DVB and MAH (according to the quantity in Table S1) needed to be added to a 1000 mL three-necked flask containing 1 % gelatin and 10 % NaCl. Additionally, methyl isobutyl ketone (MIBK) and toluene served as pore-making agents, while benzoyl peroxide (BPO) used as an initiator, both of which also were added into the flask. Then the compound was stirred until MA was completely dissolved in the organic phase which was later poured into the aqueous phase of a 1 L three-necked round-bottomed flask heated in the water-bath until the temperature was raised to 85℃ at the speed of rising by 1℃ per 2min. With continuously reacting under this condition for 4 h, the mixture kept on raising the temperature to 90℃ for 6 h at a constant stirring speed of 250 r/min. After reaction, the product was filtered, washed with hot distilled water, put into a Soxhlet extractor, and finally extracted by acetone for 24 h in order to obtain the raw material resin DVB-MAH. Four resins (DMH1, DMH2, DMH3, and DMH4) were synthesized owing to the difference in the molar ratios of DVB and MA, respectively.
Synthesis of DMD: 20 g of DVB-MAH raw resin was weighed in a 500 mL three-necked flask, and 200 mL of DMAPA was added which was stirred at 140℃ for 12 h. Following the ammonolysis reaction, the resin was extracted with anhydrous ethanol for 24 h. Then the product was taken out, and rinsed with deionized water, 5 % HCl, deionized water, 5 % NaOH, and deionized water in sequence afterwards until the pH of the eluate was neutral. Ultimately, the product resin DMD was acquired by drying the resin (DVB-MAH-DMAPA) at 60℃ for 8 h.
1.3 Characterization.
The Fourier transform infrared spectroscopy (FT−IR) of polymers was subjected to measurement by KBr disk method using Nicolet 510P Fourier transform infrared spectroscopy (Thermo Nicolet Corporation, USA) in the range of 500-4000 cm−1. Its resolution is 1.0 cm-1. The pore structure of the polymer was determined by a nitrogen adsorption-desorption isotherm (77 K) using a Micromeritics ASAP 2460 Surface Area and Porosity Analyzer (Micromeritics Instrument Corporation, USA). Prior to measurement, a degassing process was carried out for 300 min at a nitrogen purge and degassing pretreatment temperature of 363 K. The BET surface area (SBET) was calculated by the BET model including P/P0=0.05-0.30, and the total pore volume was calculated (Vtotal) at P/P0=0.99. The micropore area (Smicro) and micropore volume (Vmicro) were determined by the Barrett−Joyner−Halenda (BJH) model, while the pore size distribution (PSD) was calculated by the non-local density functional theory (NLDFT) model. The X−ray photoelectron spectroscopy (XPS) of the samples was investigated on a Thermo ESCALAB 250Xi (ThermoFisher−VG Scientific, China) spectrometer with an Al K−alpha source. The concentration of salicylic acid , benzoic acid, gallic acid, phenol and caffeine in aqueous solution as well as salicylic acid in an isopropanol solution were determined using a UV−2450 spectrophotometer.
1.4 Adsorption isotherm and adsorption kinetics.
First, the initial solution concentration variation intervals of PHE, BA, SA, GA and caffeine solutions were set to 100-500 mg/L. 0.05 g of the resin in the wet state was weighed in a 50 mL stoppered conical flask into which 25 mL of aromatic acid solution or caffeine solution was accurately pipetted. Then the conical flask was placed in a thermostatic water bath oscillator at 288 K, 298 K, and 308 K temperatures for 24 h at a constant speed of 150 r/min, respectively. After the adsorption equilibrium was established, the upper layer of clarified solution from each conical flask was taken to determine the adsorption equilibrium concentrations of PHE, BA, SA, GA and caffeine at the maximum adsorption wavelength (SA: λmax = 296 nm, BA: λmax =224 nm, PHE: λmax = 269 nm, GA: λmax =266 nm, Caffeine: λmax =273 nm), then calculated the equilibrium adsorption capacity of the polymer on the adsorbate qe (mg/g) according to the equation,
qe = (C0-Ce)V/(W(1-x))                    (Eq.1)
where qe is the equilibrium capacity (mg/g), Ce and C0 are the equilibrium and initial concentration (mg/L), V is the solution volume (L), W and x (%) were the mass of wet polymer (g) and water content of the polymers, respectively. 
The kinetic adsorption was performed with a similar way to the isotherm adsorption. 0.125 g of resin in wet state was weighed in a 150 mL conical flask where 100 mL aromatic acid solution with the concentration of 500 mg/L was introduced later. Then the flask was placed in a constant temperature water bath oscillator at 298 K at 150 r/min. At a predetermined time point, 0.5 mL of the supernatant in the conical flask was sampled to determine the adsorption equilibrium concentration, and the sampling time was recorded simultaneously. The amount of adsorption was calculated according to (Eq.1) and the data were fitted with pseudo-first-order (PFO) and pseudo-second-order (PSO) kinetic models.
1.5 Effect of initial pH on the adsorption capacity.
[bookmark: _Hlk120489554]0.05 g of resin in wet state was weighed in a 50 mL conical flask where 25 mL of aromatic acid solution with different pH was also added. The pH of 500 mg/L aromatic acid solution was adjusted to 1, 3, 5, 7, 9, 11 using 0.1 mol/L NaOH solution, and 0.1 mol/L HCl solution, respectively. The conical flask was placed into a thermostatic water bath oscillator and shaken at 288 K, and a constant speed of 150 r/min. Once the adsorption equilibrium was achieved, the absorbance of aromatic acid was measured by extracting the top layer of the transparent solution, allowing for the subsequent calculation of the adsorption quantity.
1.6 Effect of electrolyte on the adsorption capacity.
0.05 g of resin in wet state was added into a conical flask and 25 mL aromatic acid solution with the concentration of 500 mg/L which also contained different concentrations of NaCl or Na2SO4 was pipetted. The concentration of NaCl or Na2SO4 was set at 0.01-0.05 mol/L. Then the conical flask was placed in a thermostatic water-bath oscillator at 288 K and constant speed of 150 r/min. After having reached the adsorption equilibrium, the absorbance of aromatic acid was determined by taking the upper clear liquid, and thereby the adsorption equilibrium concentration and adsorption amount were calculated.
1.7 Repeated adsorption and desorption experiments.
0.05 g of resin in wet state was added into a 50 mL conical flask containing 25 mL aromatic acid with the concentration of 500 mg/L. Next the conical flask was put into a constant temperature water bath shaker at 288 K, and a speed of 150 r/min until the state of adsorption equilibrium was attained. Subsequently, the absorbance of aromatic acid was measured by taking the upper layer of the clear solution, and the amount of adsorption was calculated. The adsorbed resin was required to be washed for several times with deionized water and desorbed by adding 0.1 mol/L NaOH ethanol solution. The above adsorption operation was repeated five times. Eventually, the adsorption experiments were conducted with the regenerated resin to examine the variation of the adsorption performance on aromatic acid after multiple regenerations.
1.8 Effect of distilled water and non-aqueous solvent on adsorption capacity.
The experimental process was similar to that in 1.4. Replace distilled water with non-aqueous solvent.

Fig. S1 Adsorption capacity of DMH and DMD resins for PHE in aqueous solution at 288K.
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Fig. S2 Adsorption isotherms of DMH4 resin for SA (a), BA (b), PHE (c) at different temperatures.
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Fig. S3 lnCevs1000/T for SA adsorption on DMH4 and DMD4.
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Fig. S4 lnCevs1000/T for BA adsorption on DMH4 and DMD4.
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Fig. S5 lnCevs1000/T for GA adsorption on DMD4.
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Fig. S6 lnCevs1000/T for PHE adsorption on DMH4 and DMD4.
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Fig. S7 lnCevs1000/T for SA adsorption in isopropanol solution on DMD4.
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Fig. S8 Adsorption isotherms of DMD4 resin for caffeine in aqueous solution at different temperatures.
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Table S1 The polymerization conditions of the hyper-cross-linked resins.
	DVB (mol)
	MAH (mol)
	Resin
	DMAPA (ml)
	Resin

	0.4
	0.2
	DMH1
	200
	DMD1

	0.4
	0.4
	DMH2
	200
	DMD2

	0.4
	0.6
	DMH3
	200
	DMD3

	0.4
	0.8
	DMH4
	200
	DMD4





Table S2 Isothermal parameters of resin adsorption for SA at different temperatures.
	Resin
	T(K)
	Langmuir model
	Freundlich model

	
	
	Qm(mmol/g)
	KL(L/mmol)
	R2
	KF
	1/n
	R2

	DMH4
	288
	127.6
	0.21×10-2
	0.993
	1.16
	0.65
	0.996

	
	298
	115.1
	0.14×10-2
	0.996
	0.70
	0.69
	0.998

	
	308
	103.7
	0.13×10-2
	0.998
	0.62
	0.73
	0.998

	DMD4
	288
	193.7
	2.93×10-2
	0.967
	38.29
	0.26
	0.994

	
	298
	185.5
	2.69×10-2
	0.961
	35.32
	0.27
	0.993

	
	308
	178.7
	2.30×10-2
	0.951
	30.73
	0.29
	0.996





Table S3 Isothermal parameters of resin adsorption for BA at different temperatures.
	Resin
	T(K)
	Langmuir model
	Freundlich model

	
	
	Qm(mmol/g)
	KL(L/mmol)
	R2
	KF
	1/n
	R2

	DMH4
	288
	93.42
	0.58×10-2
	0.981
	1.16
	0.65
	0.996

	
	298
	87.78
	0.52×10-2
	0.988
	0.70
	0.69
	0.998

	
	308
	83.06
	0.30×10-2
	0.991
	0.62
	0.73
	0.998

	DMD4
	288
	147.5
	4.58×10-2
	0.951
	46.36
	0.20
	0.993

	
	298
	137.3
	2.89×10-2
	0.949
	32.55
	0.23
	0.998

	
	308
	135.4
	1.95×10-2
	0.957
	23.98
	0.25
	0.992





Table S4 Isothermal parameters of resin adsorption for GA at different temperatures.
	Resin
	T(K)
	Langmuir model
	Freundlich model

	
	
	Qm(mmol/g)
	KL(L/mmol)
	R2
	KF
	1/n
	R2

	DMD4
	288
	140.9
	7.52×10-2
	0.905
	49.99
	0.17
	0.997

	
	298
	130.1
	6.17×10-2
	0.894
	44.09
	0.18
	0.996

	
	308
	122.7
	4.64×10-2
	0.907
	37.09
	0.20
	0.994





Table S5 Isothermal parameters of resin adsorption for PHE at different temperatures.
	Resin
	T(K)
	Langmuir model
	Freundlich model

	
	
	Qm(mmol/g)
	KL(L/mmol)
	R2
	KF
	1/n
	R2

	DMH4
	288
	35.85
	0.45×10-2
	0.990
	1.25
	0.48
	0.996

	
	298
	33.32
	0.37×10-2
	0.970
	0.83
	0.52
	0.992

	
	308
	25.76
	0.35×10-2
	0.980
	0.62
	0.55
	0.996

	DMD4
	288
	62.69
	0.52×10-2
	0.977
	2.82
	0.45
	0.997

	
	298
	59.59
	0.50×10-2
	0.981
	2.27
	0.47
	0.995

	
	308
	56.89
	0.42×10-2
	0.982
	1.68
	0.50
	0.994





Table S6 Thermodynamic parameters of resin adsorption of SA at different temperatures.
	Resin
	q
(mg/g)
	∆H (kJ/mol)
	∆G (kJ/mol)
	∆S (J/mol)

	
	
	
	288 K
	298 K
	308 K
	288 K
	298 K
	308 K

	DMH4
	40
	-9.29
	-3.66
	-3.54
	-3.48
	-19.56
	-19.32
	-18.87

	
	30
	-11.11
	-3.66
	-3.54
	-3.48
	-25.84
	-25.39
	-24.74

	
	20
	-13.65
	-3.66
	-3.54
	-3.48
	-34.69
	-34.94
	-33.02

	
	10
	-18.01
	-3.66
	-3.54
	-3.48
	-49.82
	-48.56
	-47.16

	DMD4
	140
	-17.37
	-9.13
	-8.97
	-8.83
	-29.77
	-28.18
	-26.67

	
	130
	-17.97
	-9.13
	-8.97
	-8.83
	-31.86
	-30.20
	-28.63

	
	120
	-18.62
	-9.13
	-8.97
	-8.83
	-34.13
	-32.39
	-30.75

	
	110
	-19.33
	-9.13
	-8.97
	-8.83
	-36.59
	-34.77
	-33.05





Table S7 Thermodynamic parameters of resin adsorption of BA at different temperatures.
	Resin
	q
(mg/g)
	∆H (kJ/mol)
	∆G (kJ/mol)
	∆S (J/mol)

	
	
	
	288 K
	298 K
	308 K
	288 K
	298 K
	288 K

	DMH4
	40
	-26.18
	-5.40
	-5.03
	-4.47
	-72.14
	-70.97
	-70.48

	
	30
	-31.56
	-5.40
	-5.03
	-4.47
	-90.81
	-89.02
	-87.94

	
	20
	-39.14
	-5.40
	-5.03
	-4.47
	-117.1
	-114.4
	-112.5

	
	10
	-52.10
	-5.40
	-5.03
	-4.47
	-162.1
	-157.9
	-154.6

	DMD4
	100
	-44.85
	-11.69
	-10.65
	-9.97
	-115.1
	-114.8
	-113.2

	
	90
	-50.77
	-11.69
	-10.65
	-9.97
	-135.7
	-134.6
	-132.5

	
	80
	-57.38
	-11.69
	-10.65
	-9.97
	-158.7
	-156.8
	-153.9

	
	70
	-64.89
	-11.69
	-10.65
	-9.97
	-184.7
	-182.0
	-178.3





Table S8 Thermodynamic parameters of resin adsorption of GA at different temperatures.
	Resin
	q
(mg/g)
	∆H (kJ/mol)
	∆G (kJ/mol)
	∆S (J/mol)

	
	
	
	288 K
	298 K
	308 K
	288 K
	298 K
	288 K

	DMD4
	100
	-39.99
	-14.09
	-13.40
	-12.85
	-89.93
	-89.24
	-88.13

	
	90
	-42.08
	-14.09
	-13.40
	-12.85
	-97.19
	-96.26
	-94.92

	
	80
	-44.42
	-14.09
	-13.40
	-12.85
	-158.7
	-104.1
	-102.5

	
	70
	-47.08
	-14.09
	-13.40
	-12.85
	-184.7
	-113.0
	-111.1





Table S9 Thermodynamic parameters of resin adsorption of PHE at different temperatures.
	Resin
	q
(mg/g)
	∆H (kJ/mol)
	∆G (kJ/mol)
	∆S (J/mol)

	
	
	
	288 K
	298 K
	308 K
	288 K
	298 K
	288 K

	DMH4
	10
	-34.93
	-4.91
	-4.68
	-4.64
	-104.2
	-101.5
	-98.31

	
	8
	-36.34
	-4.91
	-4.68
	-4.64
	-109.1
	-106.2
	-102.9

	
	6
	-38.17
	-4.91
	-4.68
	-4.64
	-115.5
	-112.4
	-108.8

	
	4
	-40.74
	-4.91
	-4.68
	-4.64
	-124.4
	-121.0
	-117.2

	DMD4
	25
	-19.09
	-5.23
	-5.16
	-5.02
	-48.11
	-46.71
	-45.67

	
	20
	-20.92
	-5.23
	-5.16
	-5.02
	-54.50
	-52.88
	-51.64

	
	15
	-23.30
	-5.23
	-5.16
	-5.02
	-62.73
	-60.84
	-59.34

	
	10
	-26.64
	-5.23
	-5.16
	-5.02
	-74.34
	-72.06
	-70.19




Table S10 Pseudo-first-order (PFO) model and Pseudo-second-order (PSO) model.
	Adsorbate
	Adsorbent
	Pseudo-first-order
	Pseudo-second-order

	
	
	K1 (10-2)
	R2
	K2 (10-4)
	R2

	Salicylic acid
	DMH4
	1.60
	0.981
	3.67
	0.981

	
	DMD4
	1.01
	0.986
	0.61
	0.987

	Benzoic acid
	DMH4
	6.19
	0.982
	18.6
	0.981

	
	DMD4
	2.83
	0.947
	3.46
	0.974

	Gallic acid
	DMD4
	1.52
	0.983
	1.47
	0.987

	Phenol 
	DMH4
	2.54
	0.964
	15.7
	0.991

	
	DMD4
	2.37
	0.932
	7.92
	0.980





Table S11 Adsorption isothermal parameters of SA in isopropanol by resin at different temperatures.
	Resin
	T(K)
	Langmuir model
	Freundlich model

	
	
	Qm(mmol/g)
	KL(L/mmol)
	R2
	KF
	1/n
	R2

	DMD4
	288
	148.4
	1.60×10-2
	0.958
	19.62
	0.32
	0.998

	
	298
	143.4
	1.22×10-2
	0.949
	14.51
	0.35
	0.998

	
	308
	141.9
	0.91×10-2
	0.960
	10.40
	0.40
	0.997



Table S12 Thermodynamic parameters of resin adsorption of SA in isopropanol at different temperatures.
	Resin
	q
(mg/g)
	∆H (kJ/mol)
	∆G (kJ/mol)
	∆S (J/mol)

	
	
	
	288 K
	298 K
	308 K
	288 K
	298 K
	288 K

	DMD4
	80
	-26.38
	-7.14
	-6.89
	-6.36
	-65.84
	-65.39
	-64.99

	
	70
	-29.39
	-7.14
	-6.89
	-6.36
	-76.32
	-75.51
	-74.78

	
	60
	-32.88
	-7.14
	-6.89
	-6.36
	-88.41
	-87.20
	-86.09

	
	50
	-36.99
	-7.14
	-6.89
	-6.36
	-102.7
	-101.0
	-99.46
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