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1. Characterization 

The powder X-ray diffraction (PXRD) patterns of MOF-235 were obtained with Stoe 

Stadi-P using Cu Kα radiation (λ = 1.54060 Å) in the range of 5° ≤ 2θ≤ 50°. The 

morphologies of the as-prepared materials were characterized by scanning electron 

microscope (SEM, JSM-6701F, Japan) and BET analyzer (ASAP 2010, Micromeritics, 

U.S.A). An IFS120HR Fourier transform infrared (FT-IR) spectrometer (Thermo Fisher 

Scientific, USA) was employed to collect the FTIR spectra with KBr particles at room 
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temperature. The thermogravimetric analysis (TGA) curves were determined with a 

thermal gravimetric analyzer (STA449C, Germany) over a temperature range from 

room temperature to 800 ºC at a heating rate of 10 ºC·min-1 under an N2 atmosphere.  

2: HPLC conditions 

The concentrations of two dyes were determined by an Agilent 1100 Series modular 

HPLC system (Agilent Technologies, USA) with a high pressure quaternary pump, a 

20 μL sample loop and a UV–vis detector. Separation of the analytes was performed 

on a C18 column (Hypersil ODS2, 250 mm length × 4.6 mm i.d., 5 μm). The mobile 

phase was methanol and water with 0.2% ammonium acetate. The gradient elution 

condition was 0–3 min, 15–35% methanol, 3–10 min, 35–80% methanol, 10–12 min, 

80% methanol, 12–12.1 min, 80–15% methanol, 12.1–17 min, 15% methanol. Flow 

rate was set at 1.0 mL/min while the detection wavelength was 500 nm.  

3: Chemical structures 

 
Fig. S1. Chemical structures of two dyes. Congo red (CR) and lemon yellow (LY) 

 

4: Dye adsorption experiment 

For equilibrium isotherm, 2 mg of MOF-235 was added to 20 mL glass bottles 

containing 10 mL of CR solution with initial concentration of 10.0-340.0 mg/L  



(pH=3.0) or LY solution with initial concentration of 10-80.0 mg/L (pH=7.0). The 

resulting mixture was placed into a thermostatic shaker water bath at 25 ºC /250 rpm 

until equilibrium was reached. Thereafter, the solution was centrifuged and analyzed 

by a HPLC system at the wavelength of 500 nm. 

The kinetic experiments for the CR and LY adsorption were carried out by adding 2 

mg MOF-235 into 10 mL solution with initial concentration of 240 mg/L (pH=7.0), 80 

mg/L (pH=3.0) for CR and LY, respectively. After pretreatment in a thermostatic shaker 

water bath at 25 ºC/250 rpm at a pre-fixed time interval and centrifugal separation 

process, the concentration in the supernatant, Ct (mg/L), was examined by a HPLC 

system at the wavelength of 500 nm. The adsorption capacity of CR and LY was 

calculated by the following equation (2):  

                                         qt =
(Co−Ct)V

m
                            (2)                                                   

where qe is the adsorbed amount of dyes per unit mass of the adsorbent (mg/g), C0 

(mg/L) and Ct (mg/L) are the initial and equilibrium concentrations of the dye solution, 

respectively; V (L) is the initial volume of the dye solution; m (g) is the mass of MOF-

235.  

5: Characterization of the prepared materials  

 

Fig. S2. Characterization of the prepared materials: (a) XRD spectra of as-prepared 

MOF-235 (a) and MOF-235 (b) in the literature; (b) TGA and DSC curves of MOF-



235 materials; (c) The N2 adsorption-desorption isotherms of MOF-235. 

6: X-ray photoelectron spectroscopy (XPS) 

 

Fig. S3. XPS spectra of the full survey scans of MOF-235 (a) and Fe 2p (b) C 1s (c) 

O1s (d) regions corresponding to the spectra of MOF-235. 

7: intraparticle diffusion kinetic 

 

Fig. S4 The linear fitting of intraparticle diffusion kinetic. 

8: Regeneration studies 



 

Fig. S5 The reusability of the MOF-235 on adsorption of CR and LY. 

 

9: The BET analysis of reused MOF-235. 

 

Fig. S6 The N2 adsorption-desorption isotherms of reused MOF-235. 

 

 

 

 

 

 



10: The XRD spectra of reused MOF-235. 

 

Fig. S7 The XRD spectra of prepared MOF-235 (a), reused MOF-235 (b) and MOF-

235 after CR adsorption (c). 

 

 


	Supplementary Information:
	Word 书签
	OLE_LINK1
	OLE_LINK10
	OLE_LINK481
	OLE_LINK482
	OLE_LINK9
	OLE_LINK498
	OLE_LINK499
	OLE_LINK2
	OLE_LINK21
	OLE_LINK3
	OLE_LINK4
	OLE_LINK359
	OLE_LINK360
	OLE_LINK19
	OLE_LINK20
	OLE_LINK673
	OLE_LINK106
	OLE_LINK12
	OLE_LINK13
	OLE_LINK172
	OLE_LINK173
	OLE_LINK556
	OLE_LINK263
	OLE_LINK175
	OLE_LINK174
	OLE_LINK485
	OLE_LINK356
	OLE_LINK486
	OLE_LINK483
	OLE_LINK484
	OLE_LINK558
	OLE_LINK487
	OLE_LINK509
	OLE_LINK508
	OLE_LINK507
	OLE_LINK565
	OLE_LINK488
	OLE_LINK567
	OLE_LINK489
	OLE_LINK510
	OLE_LINK526
	OLE_LINK571
	OLE_LINK490
	OLE_LINK511
	OLE_LINK491
	OLE_LINK577
	OLE_LINK582
	OLE_LINK590
	OLE_LINK527
	OLE_LINK493
	OLE_LINK535
	OLE_LINK494
	OLE_LINK333
	OLE_LINK77
	OLE_LINK340
	OLE_LINK72
	OLE_LINK73
	OLE_LINK74
	OLE_LINK78
	OLE_LINK79
	OLE_LINK70
	OLE_LINK71
	OLE_LINK75
	OLE_LINK76
	OLE_LINK68
	OLE_LINK69
	OLE_LINK67
	OLE_LINK495
	OLE_LINK536
	OLE_LINK64
	OLE_LINK65
	OLE_LINK51
	OLE_LINK66
	OLE_LINK52
	OLE_LINK53
	OLE_LINK265
	OLE_LINK264
	OLE_LINK108
	OLE_LINK109
	OLE_LINK127
	OLE_LINK129
	OLE_LINK130
	OLE_LINK128
	OLE_LINK49
	OLE_LINK50
	OLE_LINK266
	OLE_LINK579
	OLE_LINK119
	OLE_LINK111
	OLE_LINK116
	OLE_LINK117
	OLE_LINK118
	OLE_LINK247
	OLE_LINK248
	OLE_LINK246
	OLE_LINK93
	OLE_LINK190
	OLE_LINK191
	OLE_LINK176
	OLE_LINK177
	OLE_LINK195
	OLE_LINK194
	OLE_LINK199
	OLE_LINK198
	OLE_LINK205
	OLE_LINK204
	OLE_LINK192
	OLE_LINK193
	OLE_LINK547
	OLE_LINK546
	OLE_LINK268
	OLE_LINK371
	OLE_LINK370
	OLE_LINK569
	OLE_LINK570
	OLE_LINK568
	OLE_LINK379
	OLE_LINK380
	OLE_LINK399
	OLE_LINK404
	OLE_LINK402
	OLE_LINK398
	OLE_LINK200
	OLE_LINK201
	OLE_LINK5
	OLE_LINK472
	OLE_LINK54
	OLE_LINK574
	OLE_LINK573
	OLE_LINK15
	OLE_LINK6
	OLE_LINK7
	OLE_LINK16


