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Fig. S1 Dispersity of 3D-(N)GFs and CuTSPc@3D-(N)GFs



Fig. S2 AFM topographical images of (a) pure PEDOT-PSS, (b) CuTSPc@3D-(N)GFs/PEDOT-PSS and 

phase images of (c) pure PEDOT-PSS and (d) CuTSPc@3D-(N)GFs/PEDOT-PSS nanocomposite sensing 

films.

Surface morphologies and phase images of pure PEDOT-PSS and CuTSPc@3D-(N)GFs/PEDOT-

PSS nanocomposite sensing films were are shown in Fig. S2. From AFM images, it can be seen 

that pristine PEDOT-PSS film surface is very smooth corresponding to its SEM image (see Fig. 

S2a). With CuTSPc@3D-(N)GFs incorporation, the film surface becomes relatively rough 

covering with a number of nanoprotrusions (see Fig. S2b). From the AFM phase image (see Fig. 

S2c), the PEDOT-PSS sensing film shows relatively low contrast in the phase. The bright and dark 

areas in the phase image are expected to correspond to PEDOT-rich grains and PSS-rich matrix, 

respectively. It is seen that the grain and matrix mixture is homogeneous indicating that PEDOT-

rich grains exhibit very good connection with PSS-rich matrix via DMSO binders resulting in the 

enhancement of carriers conducting pathways [1, 2]. In case of CuTSPc@3D-(N)GFs/PEDOT-

PSS (see Fig. S2d), the strong contrast in the phase can distinguish the relatively hard structures 

(CuTSPc@3D-(N)GFs) from the softer component (PEDOT-PSS). However, the CuTSPc@3D-

(N)GF structures in and on PEDOT-PSS network cannot be very clearly distinguished due to 

overcoating of PEDOT-PSS on CuTSPc@3D-(N)GFs surfaces and limited resolution in AFM.
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