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Supplementary Methods 

 

Materials: 1H-pyrazole-3,5-dicarboxylic acid (H3PDC, ≥98%) and aluminum 

chloride hexahydrate (AlCl3·6H2O, ≥99%) were purchased from Thermal 

Scientific. Sodium hydroxide (NaOH, ≥98%), methyl red (MR, MW 269.3), 

acetone, azobenzene (≥98%, 182.22), ethanol (absolute, >99.8%), 1-butanol 

(≥98.5%), N-methyl-2-pyrrolidone (NMP, anhydrous 99.5%), and poly(methyl 

methacrylate) (PMMA) were obtained from VWR. Protoporphyrin IX (PPh-IX, 

≥99.5%, MW 562.66) and α-alumina powder (0.5-1 μm) were obtained from 

Inframat Advanced Materials. Arlacel P135 (polyethyleneglycol 30-

dipolyhydroxystearate) was purchased from Uniqema. All chemicals were used as 

received without further purification. 

 

Preparation of alumina support: alumina HFs were prepared based on a phase-

inversion process by spinning a suspension containing Al2O3 (53.54 wt%), NMP 

(38.24 wt%), dispersant (0.57 wt%) and PMMA (7.65 wt%) followed by a sintering 

process at a temperature of up to 1450 °C1. The sintered HFs with the diameter of 

2.23 mm were cut into 4 cm or 8 cm pieces and then washed with acetone and 

ethanol to remove impurities. The alumina disc used for measurements of contact 

angles was fabricated by casting the same suspension on a flat module, followed 

by the same sintering and washing process. 

 

Synthesis of MOF-303 powder: MOF-303 powder was collected after membrane 

fabrication through the precipitation of one-step growth and secondary growth via 

the RS and DS methods via centrifugation. The collected powder was then washed 

with methanol three times and dried at 100 °C for further characterization. 

 

Synthesis of the MOF-303 membrane by a liquid contact in situ growth 

method: MOF-303 synthesized by this method is illustrated in Supplementary Fig. 

8. Briefly, 145 mg of H3PDC and 67 mg of NaOH were dissolved in 27 mL of 

deionized water and sonicated for 15 min. The metal solution was prepared by 

mixing 100 mg of AlCl3·6H2O in 3 mL of deionized water in a separate container. 

The ligand and the metal solutions were simultaneously added to an autoclave with 



2  

HFs, which were sealed and placed vertically inside. Gentle stirring was required 

to obtain a homogenous solution. Then, the synthesis proceeded at 100 °C for 48 

hours. 

 

Synthesis of the MOF-303 membrane by a secondary growth method with a 

vacuum coating process for seeding: MOF-303 synthesized by this method is 

illustrated in Supplementary Fig. 9. MOF-303 seeds were dispersed in DI water via 

sonication at a concentration of 1 mg/mL. The dispersed MOF-303 suspension was 

coated on the outer surface of HFs using a vacuum filtration system. Two types of 

seeding layers with different thicknesses were formed by coating times of 10 s and 

60 s, respectively. To improve the attachment between the coated seeding layer and 

the HF substrate, the mixture was kept under vacuum for 1 minute in air after the 

HFs were removed from the coating suspension and then dried in a vacuum oven 

at 40 °C for 4 hours. The secondary growth step of the vacuum-coated MOF-303 

seeds was the same as that of the RS and DS processes. 

 

Large-scale Synthesis of the MOF-303 membrane with DS method: The DS 

method was adapted for the large-scale synthesis of MOF-303 membranes with 

four 4 cm HF membranes in a single autoclave, and two 8 cm HF membranes in a 

larger autoclave with 2.5 times the volume (Supplementary Fig. 13). 
 

 



3  

Supplementary Figures 

 
 

Supplementary Fig. 1 Schematic illustration of MOF-303 membranes synthesized by the 

conventional RS method. The alumina HF is placed vertically in an autoclave filled with ligand solution 

containing NaOH. The ligand reacts with the OH group on the surface alumina HF support to form the 

seed layer (seeding step), followed by a secondary growth for the final MOF-303 membranes named RS 

membrane. 
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Supplementary Fig. 2 The schematic illustration of MOF-303 membranes synthesized by the 

conventional one-step method. In this method, the HF substrate is vertically put into the reaction 

solution including ligand, metal salt and NaOH to form the resultant MOF membrane. The metal source 

with sufficient stochiometric ratio in the reaction solution is readily available to react with ligand and 

instantly form crystals. 
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Supplementary Fig. 3 Sketchy view of the cross-section of membrane fabricated by DS method after a, 

48 hours growth, and b, 1 hour growth, obtained by processing the original SEM image in Photoshop to 

highlight the outline of the crystals. 
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Supplementary Fig. 4 SEM images and XRD patterns of MOF-303 membranes fabricated by 

conventional one-step method. a XRD patterns and corresponding CPO ratio of membrane. The 

patterns match those of MOF-303 powder. The SEM images of the membrane after b, c 1-hour synthesis 

and d, e 48-hour synthesis. The red circles in e display the intercrystalline gaps and interfacial voids 

between the substrate and MOF-303 layer. Red lines are to distinguish the MOF-303 layer from the 

alumina substrate. 
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Supplementary Fig. 5 XRD patterns of simulated MOF-303 and the MOF-303 powder collected during 
the growth.  
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Supplementary Fig. 6 BET analysis of MOF-303. a N

2
 sorption isotherms of MOF-303 powder and b 

corresponding pore size distribution. The MOF-303 crystals contain pores with the size of 0.6-0.8 nm.  
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Supplementary Fig. 7 Schematic illustration of the transport of water/ethanol and water/1-butanol 
mixture in the MOF-303 membrane. 
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Supplementary Fig. 8 Concentration changes during long-term MR rejection tests of DS 
membranes.  
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Supplementary Fig. 9 The schematic illustration of MOF-303 membranes synthesized by the liquid 

contact method. In the liquid contact method, the ligand with NaOH and metal salt dissolved separately 

before adding to the autoclave. The instant reaction formed a membrane with an amorphous structure in 

the bottom part and poor attachment with  the substrate. 
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Supplementary Fig. 10 The schematic illustration of MOF-303 membranes synthesized by the 

secondary growth of vacuum-coated seeding layer. The MOF-303 crystals was dispersed in water 

and vacuum-coated onto HF substrate to form the seeding layer. The thickness of the seeding layer was 

adjusted by varying the coating time. This formed a a 5.7 μm seeding layer by10 seconds coating, and b 

a 21 μm seeding layer by 60 seconds coating. These seeding layers subsequently grew into final 

membranes with thicknesses of c 7 μm, and d 23 μm, respectively. 
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Supplementary Fig. 11 Pure water permeance of MOF-303 membranes prepared by different 
methods. Comparison of pure water permeance and MR (269.3 g mol-1) rejection of one-step, DS, and 
RS MOF-303 membranes with those fabricated by liquid contact (tested at 5 bar) and vacuum-coated 
seeded growth techniques (tested at 10 bar). Error bars represent the standard deviation (n=3). 
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Supplementary Fig. 12 Pure water permeance of MOF-303 membranes measured at different pressures 
by dead-end filtration system. 
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Supplementary Fig. 13 Samples fabricated at a larger scale. a HFs were cut into lengths of 4 cm and 

8 cm for the fabrication of DS membranes in autoclaves of different sizes. b, c and d Cross-sectional 

views of the DS membrane observed at random positions in samples fabricated in the larger autoclave. e 

PWP and MR rejection of five samples fabricated in different autoclaves, Among them, DS_#1-4 are 4 cm 

samples synthesized in a single autoclave, while DS_#5 and DS_#6 are 8 cm samples synthesized in a 

larger volume autoclave. Red lines are to distinguish the MOF-303 layer from the alumina substrate. 

.  
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Supplementary Tables 

 

Supplementary Table 1 Mass flux and water/EtOH separation factor of pristine 

MOF and other state-of-the-art membranes for pervaporation. 

Material Feed solution 
Temperature 

(K) 

Flux 

(kg m-2 h-1) 

Separation 

factor (-) 

Reference 

number in the 

main text 

MOF-303(RS) 95 wt% EtOH 343 6.1 ± 0.47 188 ± 3.52 This work 

MOF-303(DS) 95 wt% EtOH 343 17.9 ± 2.85 44 ± 1.50 This work 

CAU-10-H 90 wt% EtOH 338 0.6 148 2 

Sm-DOBDC 92 wt% EtOH 298 0.6 997 3 

UiO-66 90 wt% EtOH 343 3.7 55 4 

UiO-66 10 wt% EtOH 323 1.5 4.9 5 

Ni2(L-asp)2bipy 90 wt% EtOH 333 0.6 0.1 6 

MOF-303 PDC-

TDC 
90 wt% EtOH  1 8,500 7 

MOF-303-Urea 90 wt% EtOH 343 0.2 1,874 8 

ZIF-71 5 wt% EtOH 323 6.1 5.0 9 

ZIF-71 5 wt% EtOH 298 0.3 6.1 10 

SIM-1 50 wt% EtOH 298 0.5 ∞ 11 

NU-906 90 wt% EtOH 353 0.1 244 12 

LTA 90 wt% EtOH 343 1.2 18,000 13 

LTA 90 wt% EtOH 348 3.7 >10,000 14 

HLTA 90 wt% EtOH 348 4.5 >10,000 14 

ERI 90 wt% EtOH  343 0.9 1,000 13 

MFI 95 wt% EtOH 298 2.9 160 15 

MFI 95 wt% EtOH 333 9.8 58 16 

MFI 95 wt% EtOH 333 1.9 64 17 



17  

ZSM-5 90 wt% EtOH 323 0.7 200 18 

SSZ-13 90 wt% EtOH 333 1.3 >10,000 19 

NaA 90 wt/% EtOH 343 2.8 >10,000 20 

NaA 90 wt/% EtOH 348 8.5 >10,000 21 

NaA 90 wt/% EtOH 348 12.8 10,000 22 

NaA 90 wt/% EtOH 348 3.8 73,800 23 

NaA 90 wt% EtOH 348 11.1 >10,000 24 

CHA 90 wt/% EtOH 348 14 >10,000 25 

CHA 90 wt% EtOH 348 1.2 >10,000 26 

CHA 90 wt% EtOH 348 1.2 5,400 27 

CHA 90 wt% EtOH 355 14.5 15,000 25 

FAU 92 wt% EtOH 338 1.7 10,000 28 

NaX 90 wt% EtOH 338 3.4 296 29 

MOR 90 wt% EtOH 298 9.1 990 30 

GIS 90 wt% EtOH 348 0.3 200,000 31 

Zeolite T 90 wt% EtOH 348 1.2 >10,000 32 

Zeolite T 90 wt% EtOH 348 1.3 2,100 33 

Zeolite T 90 wt% EtOH 348 1.4 3,100 34 

Zeolite T 90 wt% EtOH 348 2.3 1,348 35 

GO 90 wt% EtOH 363 0.3 299 36 

Graphene oxide 

framework 
90 wt% EtOH 323 0.6 10,000 37 

Graphene oxide 

framework 
85 wt% EtOH 333 0.8 56.6 38 

GO/cellulose 

acetate 
90 wt% EtOH 353 2.3 2,241 39 

rGO/Sodium 

alginate 
90 wt% EtOH 349 1.4 1,500 40 

rGO/polyvinyl 

alcohol 
90 wt%EtOH 323 0.4 12,000 41 
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GO/polyvinyl 

alcohol 
90 wt% EtOH 323 0.3 115.5 42 

GO/polyvinyl 
alcohol 

90 wt% EtOH 313 0.1 263 43 

GO-carbon 

nanotubr/polyvinyl 

alchol 

90 wt% EtOH 296 0.9 523 44 

GO/polyethylenei

mine 
98 wt% EtOH 333 1.8 77 45 

GO/Sodium 

alginate/polyethyle

neimine 
90 wt% EtOH 295 0.2 8,991 46 

Carbon 

nanotube/polyviny

l alcohol 

70 wt% EtOH 298 0.9 4,464 47 

UiO-66/GO 98 wt% EtOH 323 3.2 6,951 48 

ZIF-8@GO 
/polydimethylsilo
xane 

5 wt% EtOH 313 0.4 22.2 49 

ZIF-8/sodium 

alginate 
90 wt% EtOH 349 2.5 1,884 50 

ZIF-8/sodium 

alginate 
90 wt% EtOH 349 0.9 678 51 

ZIF-L/sodium 

alginate 
90 wt% EtOH 349 1.2 1,840 51 

Zn/Co-

ZIF/polymer of 

intrinsic 

microporosity-1 

5 wt% EtOH 338 1.2 6.4 52 

CAU-10/chitosan 90 wt% EtOH 298 0.6 1,369 53 

MAF-6/poly 

(ether-block-

amide) 

5 wt% EtOH 333 4.4 5.6 54 

UiO-66-

NH2/polyimide 
85 wt% EtOH 333 0.7 142 55 

Co-MOF/sodium 

alginate 
90 wt% EtOH - 1.9 800 56 

HKUST-

1/polyimide 

90 wt% EtOH 315 0.2 200 57 

MOF-

801/polyvinyl 

alcohol 

90 wt% EtOH 343 3.6 283 58 

MO-801/chitosan 90 wt% EtOH 323 1.9 2,156 59 

NU-906/chitosan 90 wt% EtOH 349 1.1 2,651 60 

LZU-

8/polydimethylsilo

xane 

95 wt% EtOH - 5 11 61 
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SUZ-4/polyamide 90 wt%EtOH 333 3.2 1,056 62 
ZSM-5/polyvinyl 

alcohol 
80 wt% EtOH 323 1 660 63 

Zeolite/polyvinyl 

alcohol 
80 wt% EtOH 333 1.7 360 64 

COF 

TpHZ/poly(ether 

sulfone) 

90 wt% EtOH 349 2.5 1,430 65 

COF 

TpEB/sodium 

alginate 

90 wt% EtOH 349 2.5 2,110 66 

TpBD COF 90 wt% EtOH 349 2.2 2,099 67 

Ti3C2TxMXene 95 wt% EtOH 343 0.3 135 68 

MXene/cellulose 

acetate 

90 wt% EtOH 313 1.4 1,421 69 

MXene/chitosan 98 wt% EtOH 323 1.2 906 70 

MXene/polyvinyl 

alcohol 

95 wt% EtOH 303 1.2 1,577 71 

MXene/sodium 

alginate 

90 wt% EtOH 343 1.4 1,650 72 

MXene/sodium 90 wt% EtOH 343 0.5 9,946 73 

MoS2/sodium 

alligate 

50 wt% EtOH 349 1.8 1,229 74 

C3N4/poly(vinyl 

alcohol) 

90 wt% EtOH 348 6.7 30.7 75 

Carbon nanotubes/ 

poly(vinyl alcohol) 

/polyethersulfone  

90 wt% EtOH 303 0.5 805 76 

Polyvinyl 

alcohol/sodium 

alginate/polyacrylo

nitrile 

90 wt% EtOH  342 1.2 5,164 77 

Sodium 

alginate/polyvinylid

ene fluoride 

90 wt% EtOH 298 1 2,638 78 

Sodium 

alginate/polyamide 

85 wt% EtOH 343 2 525.1 79 

Sodium 

alginate/polyamide 

85 wt% EtOH 333 1.5 297 80 

Chitosan/Fe3+-

phytic acid 

85 wt% EtOH 328 2.9 1,128 81 

Polydimethylsiloxa

ne 

95 wt% EtOH 323 1.1 8.2 82 

Siloxane/chitosan 90 wt% EtOH 298 0.5 2,182 83 

Poly(allylamine 

hydrochloride) 

/polyvinyl alcohol 

/trimesic acid  

90 wt% EtOH 343 1.3 5,285 84 
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Poly(4-

styrenesulfonic 

acid)/chitosan 

90 wt% EtOH 343 0.5 904 85 

Polyamide 90 wt% EtOH 349 4.4 3870 86 

Sodium alginate 75 wt% EtOH 348 1.3 187 87 

Carbon molecular 

sieve 

90 wt/% EtOH 343 0.5 1,946 88 
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Supplementary Table 2 Mass flux and water/1-butanol separation factor of 

pristine MOF and other state-of-the-art membranes for pervaporation. 

Material Feed solution 
Temperature 

(K) 

Flux 

(kg m-2 h-1) 

Separation 

factor (-) 

Reference 

number in 

the main 

text 

MOF-303(RS) 95 wt% 1-BuOH 343 2.8 ± 0.76 10,142 This work 

MOF-303(DS) 95 wt% 1-BuOH 343 7.3 ± 1.64 4,636 This work 

UiO-66 90 wt% 1-BuOH 303 5.4 4,280 4 

fum-Zr-MOF 95 wt% 1-BuOH 313 3.6 1,653 89 

NU-906 90 wt% 1-BuOH 353 1.6 2,630 12 

Ni-MOF-74 90 wt% 1-BuOH 333 1.8 1,094 90 

Beta 90 wt% 1-BuOH 348 2.8 17,900 91 

Beta 90 wt% 1-BuOH 348 3 22,000 92 

Beta 1 wt% 1-BuOH 318 1 1.3 93 

NaY 90 wt% 1-BuOH 348 2.6 1,000 94 

NaY 95 wt% 1-BuOH 348 2 1,500 94 

Fe-beta 95 wt% 1-BuOH 303 2.1 6.2 95 

NaA 96 wt% 1-BuOH 393 1.5 200 96 

ZIF-

7/polydimethylsil

oxane 

1 wt% 1-BuOH 333 1.6 44 97 

ZIF-71/ 
polydimethylsiloxa

ne 
2 wt% 1-BuOH 333 - 69.9 98 

ZIF-90/sodium 

alligate 
60 wt% BuOH 313 1.6 1,678 99 

Zn/Co-

ZIF/polymer of 

intrinsic 

microporosity-1 

95 wt% BuOH 338 1.7 21.3 52 
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UiO-66/polyvinyl 

alcohol 
90 wt% 1-BuOH 343 1.2 2,110 100 

UiO-66/polyimide 85 wt% 1-BuOH 333 0.2 12,214 101 

Silicon/1, 2-

bis(triethoxysilyl)

ethane  

90 wt% 1-BuOH 323 1.1 19 102 

Zeolite 

A/polyvinyl 

alcohol/chitosan 

90 wt% 1-BuOH 303 13.7 1,324 103 

ZIF-8/GO 90 wt% BuOH 343 5.3 3,567 104 

COF TpHZ 90 wt% 1-BuOH 353 8.2 1,023 105 

COF  
TpHZ@CTpDHB

D 

90 wt% 1-BuOH 353 14.4 4,464 106 

COF TaPa@Hz 90 wt% 1-BuOH 353 11.4 3,620 107 

COF TaPa-

1/sodium alginate 

90 wt% 1-BuOH 313 1.8 4,687 108 

COF TpTGc1/ 
Cellulose 

nanofibers 

90 wt% 1-BuOH 353 8.5 3,876 109 

COF LZU1/ 
poly(ether-block-

amide) 

3.7 wt% 1-BuOH 307 0.6 22.2 110 

Calcium 

alginate/COF 

TpHZ 

90 wt% 1-BuOH 349 3.6 2,764 111 

Graphene oxide 

framework 

85 wt% 1-BuOH 333 2.6 1,883 38 

GO 90 wt% 1-BuOH 333 4.8 5,705 112 

GO 90 wt% 1-BuOH 353 9.1 2,941 113 

Sulfobutyl-beta-

cyclodextrin/GO 

90 wt% 1-BuOH 353 13 1,299 114 

Vermiculite/GO 10 wt% 1-BuOH 353 9.6 2,678 115 

Carbon quantum 

dots/GO 

90 wt% BuOH 343 5.9 4,470 116 

Carbon 

quantum/GO 

90 wt% BuOH 298 1.6 1,376 117 
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Imidazole-

ureido/GO 

80 wt% 1-BuOH 343 3.5 4,454 118 

SiO2/polyimide 85 wt% 1-BuOH 313 0.1 279 119 

SiO2/chitosan 90 wt% BuOH 323 0.7 1,498 120 

Poly(1-

trimethylsilyl-1-

propyne)/silica 

1.5 wt% 1-BuOH 336 0.2 126 121 
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Supplementary Table 3 Comparison of nanofiltration performance of MOFs-based 

membranes 

MOF 
Polymer 

matrix 

Fabrication 

technique 

Permeance 

(L m-2 h-1 bar-1) 
Rejection Ref. 

MOF

-303 
- RS 7.0 

Azobenzene, 80.2% 

Methyl red, 95.7% 

Disperse red, 100% 

Protoporphyrin IX, 

100% 

This work 

MOF

-303 
- DS 15.2 

Azobenzene, 61.2% 

Methyl red, 93.4% 

Disperse red, 97.2% 

Protoporphyrin IX, 

100% 

This work 

MOF

-303 

- In-situ growth 0.7 MgCl2, 93.5% 

Na2SO4, 96.0% 

122 

ZIF-8 - Nanoreactor-

confined 

crystallization 

130 Proanthocyanidin, 

98.5% 

123 

ZIF-8 - In-situ growth on a 

tannic acid (TA) and 

Zn2+ network 

5.1 NaCl, 55.2% 

Na2SO4, 93.6% 

124 

ZIF-8 Polyamide Liquid-liquid 

interfacial 

coordination 

37.5 Rose Bengal, >98% 125 

ZIF-8 Polyamide   

In situ growth with 

substrate 

modification 

>30 Methyl orange, >97% 

Isatin, >97% 

Methyl blue, >99% 

Congo red, >99% 

126 

ZIF-8 Polyamide Layer-by-layer 27 Congo red, >99.8% 127 

ZIF-8 Polyamide Non-solvent 

induced phase 

inversion 

10.4 Rode Bengal, >96.1% 128 

ZIF-8 Polyamide Interfacial 

polymerization 

4.8 SO4
2-, 89.9% 129 

ZIF-8 Polyamide Layer-by-layer 5.5 Acetaminophen, 55% 130 

ZIF-8 Polyethyleni

mine 

Self-assembly and 

interfacial reaction 

33 Methyl blue, 99.6% 131 

ZIF-8 Polyamide Blending interfacial 

polymerization 

7.1 NaCl, 35% 

Xylose, 67% 

132 

ZIF-

300 

- Secondary growth 39.2 Rhodamine B, 99.9% 

Methyl blue, 99.6% 

Methyl orange, 98.89% 

133 
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ZIF-

L 

- Heteroepitaxial 

growth 

51.6 Methyl orange, 80% 

Acid fuchsin, 90% 

134 

UiO-

66 

- In-situ growth 0.2 Ca2+, 86.3% 

Mg2+, 98. 0% 

Al3+, 99.3% 

135 

UiO-

66-

OH2 

- Secondary growth 2.4 Methyl blue, 98.7% 

Na+, 26% 

Zn2+, 42.5% 

Fe3+, 54.7% 

136 

NH2-

UiO-

66@

ZIF-8 

- In-situ growth 36.7 Direct red 80, 100% 

Acid orange, 100% 

Methyl orange, 99.6% 

Methylene blue, 97.0% 

137 

UiO-

66 

GO/polyacry

lonitrile 

Vacuum filtration 

after phase 

inversion 

31.3 Methyl orange, 94.8% 

Methyl blue, 100% 

Congo red, 99.6 

Rhodamine B, 95.5 

Tetracycline 

hydrochloride, 95.5% 

Oxytetracycline, 94.8% 

Ciprofloxacin, 98.6% 

138 

UiO-

66-

NH2 

Polyamide Blending interfacial 

polymerization 

7.2 NaCl, 42% 

Xylose, 65% 

132 

UiO-

66 

Polyamide Dispersion and 

interfacial 

polymerization 

11.5 SeO3
2−, 96.5% 

SeO4
2−, 97.4% 

HAsO4
2−, 98.6% 

139 

UiO-

66-

NH2 

Polyamide Blending and 

interfacial 

polymerization 

30 Methyl orange, 92% 

Sunset yellow, 96% 

Congo red, 99.6% 

140 

UiO-

66 

Polyelectroly

tes 

Blending and layer-

by-layer 

14.8 MgSO4, 96.3% 

Congo red, 99.9% 

141 

UiO-

66-

NH2 

Polyacrylonit

rile 

Drop coating and 

vacuum filtration 

14 Congo red, 94% 

Methyl orange, 94%  

Rhodamine B, 94%  

Methylene blue, 94 % 

142 

UiO-

66-

NH2 

Graphene 

oxide 

Crosslinking and 

vacuum filtration 

83.5 Methyl blue, 100% 

Congo red, 99.9% 

Alphazurine A, 97.8% 

Eriochrome Black T, 

99.3 

Crystal violet, 100 

Disperse black 9, 100% 

143 

MIL-

53(Al

) 

Polyamide Blending interfacial 

polymerization 

6.9 NaCl, 40% 

Xylose, 61% 

132 

NH2-

MIL-

101(

Al) 

Chitosan  Blending and 

solvent evaporation 

4 MgCl2,  93.0%  

CaCl2, 86.5% 

144 

BUT-

8(A) 

Polyethyleni

mine 

Blending and 

spinning coating 

 Up to 68.3 Methyl blue, 98.3% 

Congo red, 99.8% 

Acid fuchsin, 89.3% 

145 
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Methyl orange, 82.1% 

BUT-

8(A) 

Polydiallyldi

methylammo

nium 

chloride 

Spinning coating 16.4 Methyl blue, 98.8% 146 

Zn2(b

im)4 

Polyethyleni

mine 

Blending and 

vacuum coating 

290 Methyl red, 98% 

Coomassie brilliant 

blue, 98% 

Methylene blue, 98% 

Ca2+, 66.2% 

Mg2+, 52.7% 

Al3+, 74.3% 

147 

MOF

-1 

Chitosan Blending and 

crosslinking 

20 Metyl blue, 85% 

Rhodamine B, 85% 

Eriochrome black t, 

92% 

CR: 98 

148 

MOF

-801 

- Epitaxial growth >71 Congo red, 99.8% 

Methyl blue, 99.7%  
Malachite green, 99.4% 

149 

MOF

-808 

- In-situ growth 3.6 Congo red, 99.5% 150 

MIP-

202 

GO Blending and 

vacuum filtration  

55.3 Crystal violet, 99.5% 151 

NUS-

8 

- Doctor-blading ~1 Mg2+, 98% 

Al3+, 98% 

Acide fuchsin, ~ 90% 

Methyl blue, ~94% 

152 

CuB

TC 

Polyvinyl 

alcohol 

In-situ growth and 

crosslinking 

12.9 Congo red, 99.5% 153 

Cu-

TCPP 

- Vacuum filtration 840.1 Congo red, 99.8% 

Chrome black T, 93.3% 

Methyl blue, 99.7% 

Crystal violet, 90.1% 

154 

Cu-

TCPP 

- Electrophoretic 

deposition 

16.4 Brilliant blue G, 97% 155 

Cu-

TCPP 

- Vacuum filtration 9.4 Evans blue, 97% 155 

Ag-

MOF 

Polyamide Vacuum assisted 

interfacial 

polymerization 

14.3 Methyl orange, 95.4% 

Methyl blue, 88.7% 

Rhodamine B, 99.3% 

Na2SO4, 84.1% 

MgSO4, 73.1% 

156 

Ni-

MOF 

- Vacuum filtration - Congo red, 97.7% 157 

Pruss

ian 

blue 

- In-situ growth 26.2 Congo red, 99.7% 

Calcein, 99.3% 

Methyl blue, 99% 

158 
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