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Additional Experimental

ZIF-67, HKUST-1 and Ni-HITP hybrid aerogels were obtained in a similar way 

as ZIF-8 hybrid aerogels. For example, ZIF-67 hybrid aerogels were acquired with 4.9 

mg/mL of cobalt nitrate and 5.5 mg/mL of 2-methylimidazole at 80 °C for 12 h in 

methanol, HKUST-1 decorated aerogels were acquired with 4.1 mg/mL of copper 

nitrate and 4.1 mg/mL of trimesic acid at 25 °C for 12 h in ethanol, while Ni-HITP 

hybrid aerogels were acquired with 2.2 mg/mL of nickel nitrate, 3.3 mg/mL of HITP 

and 1.3 M of NH3·H2O in H2O at 70 °C for 12 h (ref: ACS Nano 2019, 13 (8), 9578-

9586).
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Figure S1. Photographs and SEM images of the MOFs hybrid aerogels. (A) Ni-HITP, 
(B) HKUST-1, and (C) ZIF-67 hybrid aerogels.

Figure S2. (A-B) Photographs of MOFs hybrid aerogels under (A) dry condition and 
immersing in H2O for 24 h. From left to right: ZIF-8, HKUST-1, ZIF-67 and Ni-HITP 
hybrid aerogels. (C-E) XRD patterns of MOFs hybrid aerogels before and after 
immersing in H2O for 24 h.
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Figure S3. SEM images of ZIF-8 hybrid aerogels with different ZIF-8 contents: (A) 19 
wt.%, (B) 36 wt.%, (C) 54 wt.%, (D) 61 wt.%, (E) 77 wt.%, and (F) 84 wt.%.

Figure S4. (A) Nitrogen adsorption−desorption analysis and (B) specific surface area 
of ZIF-8 hybrid aerogels.
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Figure S5. Pseudo second-order plots fitted with the data from Figure 3B (based on the 
mass of aerogels). t/qt=1/(kqe

2)+t/qe, where t referred to the contact time (h), k referred 
to the second-order rate constant (g/(mg·h)), qe referred to the equilibrium uptake 
amount of dyes (mg/g), qt referred to the adsorption capacity at different times.

Figure S6. (A) Adsorption of rhodamine B versus its initial concentration, using ZIF-8 
hybrid aerogels with 54 wt.% ZIF-8 content. (B-C) Effect of (B) the amount of ZIF-8 
aerogels and (C) pH on the adsorption of methyl violet. (D) The reusability of ZIF-8 
aerogels.
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Figure S7. Molecular structures of dyes used.

Figure S8. Photographs of (A) ZIF-8 (54 wt.%) hybrid aerogel and (B) folded aerogel 
showing flexibility.

Figure S9. Effect of (A) pH and (B) the concentration of methyl violet on its rejection, 
under a pressure of 0.5 bar and aerogel thickness of ~0.87 mm. The concentration of 
methyl violet was 10 mg/L in (A).
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Figure S10. Photograph of ANFs aerogel with thickness of ~0.87 mm. It was fragile 
with lots cracks after the freeze-drying.

Figure S11. (A, C) Uv-vis spectra of mixed dyes before and after passing through the 
ZIF-8 (54 wt.%) hybrid aerogels. (B) Photographs of the upper and nether sides of ZIF-
8 hybrid aerogels after filtration. Mixed dyes: (A) 1 mg/L methyl blue + 1 mg/L 
rhodamine 6G + 1 mg/L methyl orange; (C) 1 mg/L methylene blue + 1 mg/L methyl 

violet + 1 mg/L rhodamine B + 1 mg/L methyl orange + 1 mg/L malachite green. 
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Table S1. Detailed synthesis conditions for ZIF-8 hybrid aerogels (Reactions were 
conducted in methanol at 25 °C).

Sample ID
CANFs gels 

(mg/mL)
CZn2+ 

(mg/mL)
Cligand 

(mg/mL)

19 wt. % ZIF-8 aerogels 0.8 0.2 0.44

36 wt. % ZIF-8 aerogels 0.8 0.5 1.1

54 wt. % ZIF-8 aerogels 0.8 5 11

61 wt. % ZIF-8 aerogels 0.8 10 22

77 wt. % ZIF-8 aerogels 0.8 30 65.7

84 wt. % ZIF-8 aerogels 0.8 50 110

Table S2. Adsorption capacity of ZIF-8 hybrid aerogels for methyl violet compared 

with other reported MOFs-based systems.

Adsorbent
Dye 

concentration 
(mg/L)

Kinetics
Second-order 
rate constant 
(g· mg-1·h-1)

Experimental 
adsorption 
capacity 
(mg/g)

Refere
nces

ZIF-8 hybrid aerogels 100
pseudo-
second-
order

0.55 113.7 This 
work

ZIF-8 templated with
nanocellulose 

aerogels
10

pseudo-
second-
order

~27 1

Multi-walled carbon 
nanotubes/Mn0.8Zn0.2F

e2O4 nanoparticles
5

pseudo-
second-
order

0.028 5 2

Reduced graphene 
oxide/ZIF-67 aerogel 500

pseudo-
second-
order

1714.2 3

Reduced graphene 
oxide/ZIF-67 aerogel 100

pseudo-
second-
order

~200 3

Activated carbon-
HKUST-1-MOF 

hybrid
10

pseudo-
second-
order

0.69 18.25 4

Copper coordination 
polymer with 
dithiooxamide 

(H2dtoaCu)

100
pseudo-
second-
order

0.222 68.01 5

Anionic zeolite-like 
metal–organic 

framework 
[(CH3)2NH2]6[Sr13(O)

1000 184 6
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Table S3. Flux and rejection of ZIF-8 hybrid aerogels during the filtration of dyes 

compared with other reported MOFs-based systems.

Samples Dyes Dye 
concentration

Flux 
(L· m−2·h−1·bar-1) Rejection Referenc

es
ZIF-8 hybrid 

aerogels methyl violet 10 mg/L 650 > 97 % This 
work

Cellulose 
nanofibrous 

membrane with 
ZIF-8

janus green B 10 mg/L 85.8 L∙m−2h−1 >97 % 8

Partial reduction 
graphene oxide 

membrane

methylene 
blue

0.01-0.05 
mM 98.5 99.3 % 9

UiO-66-(COOH)2/ 
partial reduction 
graphene oxide 

membrane

rhodamine B 0.01-0.05 
mM 93.0-95.0 9

UiO-66 on 
alumina membrane humic acid 1000 mg/L 34 99 % 10

Hydrophilic 
regenerated 

cellulose support 
membrane with 

UiO-66 
nanoparticles

methylene 
blue 1.0 μmol 785.8 100 % 11

MOF/GO 
membrane

methyl 
orange, 

direct red 80
200 mg/L ~16 kg∙m−2h−1 ~97 % 12

NH2-UiO-66 PE 
MMM-86% orange G 100 mg/L 115.9 99 % 13

NH2-UiO-66 PE 
MMM-86% fuchsine acid 100 mg/L 111.4 99.1% 13
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