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Fig. S1. XRD pattern of NiO-ZnO/PANI-CNTs/FTO electrode

Fig. S2. SEM images of (A) PANI-CNTs and (B) PANI



Fig. S3. FTIR of PANI-CNTs, NiO/PANI-CNTs and NiO -ZnO/PANI-CNTs

Fig. S3 shows the FTIR spectra of the two composites, NiO-ZnO/PANI-CNTs, and NiO/PANI-CNTs, 
pointing out the distinct peaks that are associated with the functional group vibration of PANI: 3300 cm-1 
(-N-H- stretching); 1588 cm-1 and 1494 cm-1 (C = C stretching of the quinoid and benzenoid ring); 1309 
(C-N-C stretching mode of the second arylamine); 1153 cm-1(C-H in-of-plane bending of the quinoid 
ring); 830 cm-1 (in-of-plane bending) and the band at around 602 cm-1 could be assigned to the Ni – O 
stretching vibration 1. The Zn-O stretching frequency was not in the measurement range, which should 
be in the range of 400 cm-1 – 500 cm-1 2. 
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