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Fig. S1 Characterization of GO. (A) TEM image (inset), (B) zeta potential, (C) FTIR 
spectrum, and (D) Raman spectrum of GO. 
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Fig. S2 Characterization of GO incorporated membranes. (A) ATR-FTIR spectrum, (B) 
micro-Raman spectrum,  (C) zeta potential, and (D) contact angle of the GO incorporated 
membranes.

 

Fig. S3 Photographs of (A) PSf substrate, (B) MPD filtrated PSf substrate, (C) 1.0 mg 

GOQD/MPD aquaeous suspension filtrated PSf substrate, (D) 2.0 mg GOQD/MPD aquaeous 

suspension filtrated PSf substrate, (E) 5.0 mg GOQD/MPD aquaeous suspension filtrated PSf 

substrate, (F) 10.0 mg GOQD/MPD aquaeous suspension filtrated PSf substrate.

PSf MPD GOQD1.0+MPD

GOQD2.0+MPD GOQD5.0+MPD GOQD10.0+MPD

A B C

D E F

A B

D E
600 800 1000 1200 1400 1600 1800

 

In
te

ns
ity

 (a
.u

.)

 

 

G

 

Wave number (cm-1)

 

TFC

TFN-GO5.0

D

0 2 4 6 8 10
-20

-16

-12

-8

-4

0

 

 

Ze
ta

 p
ot

en
tia

l (
m

V)

mGO (mg)

 

 

0 2 4 6 8 10
0

10
20
30
40
50
60
70

 

 

 

 
Co

nt
ac

t a
ng

le
 (°

)

mGO (mg)

4000 3200 1600 1200 800

TFN-GO5.0

TFC

Tr
an

sm
itta

nc
e 

(%
)

Wave number (cm-1)
 

 



3

Fig. S4 SEM top view images and AFM (scan size 1 μm × 1 μm, z-scale 1 μm) images of the 
TFC and TFN-GO5.0 membranes.

Fig. S5 Water flux (J) and salt rejection (R) of the GO incorporated membranes.

Fig. S6 Photographs of the GO incorporated membranes before RO test and after RO test.
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Fig. S7 SEM images of the polyamide layers of TFC (A) and TFN-GOQD5.0 (B) membranes. 

(A1) and (A2) top layer of TFC polyamide, (A3) and (A4) bottom layer of TFC polyamide; 

(B1) and (B2) top layer of TFN-GOQD5.0’s polyamide, (B3) and (B4) bottom layer of TFN-

GOQD5.0’s polyamide. The polyamide layer was separated from the PSf support by 

dissolving PSf using dichloromethane.

Table S1 Comparison of the RO performance of different composite membranes.

Pressure-assisted
TFC

Pressure-assisted 
TFN-GOQD5.5 TFC TFN-GOQD5.0

Jv (LMH) 24.7±0.64 37.5±0.81 24.7± 0.43 26.85±0.56

R (%) 98.5±0.89 98.8±0.82 98.4±0.36 98.7±0.58

(A1) Top of TFC polyamide (A2) Top of TFC polyamide (A3) Bottom of TFC polyamide (A4) Bottom of TFC polyamide

(B1) Top of TFN-GOQD5.0’s
 polyamide

(B2) Top of TFN-GOQD5.0’s
 polyamide

(B3) Bottom of TFN-GOQD5.0’s
 polyamide

A

B
(B4) Bottom of TFN-GOQD5.0’s
 polyamide


