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Fig. S1 Chromatograms of the discharged solution (benzene) by SPP with chemical formulas.

Table S1 Compound name corresponding to the Chromatograms (Fig. S1)



Fig. S2 Chromatograms of the discharged solution (pyrrole) by SPP with chemical formulas.

Table S2Compound name corresponding to the Chromatograms (Fig. S2)



Fig. S3 XPS spectra (a) C1s, (b) W4f, (c) N1s

Fig. S3(a) shows C1s spectra of the WC/C nanocompsite with and without nitrogen contents. The main peak of t
he C1s spectra at 284.4 and 284.8 eV, respectively, which are originated from sp2 C-C bond in carbon structure 
[1]. In case of WC/N-C, the main peak was positively shifted, and which is promoted by presence of nitrogen co
mponents in the carbon matrix. [2]. On the W4f spectra, the results are quite similar to each others. It show only 
WC related peak at 34.4 and 32.1 eV without the effect of the support materials. The N1s spectra of WC/N-C, ty
pical peaks of 4 type of nitrogen bonding (pyridinic-N (398.3 eV), pyrrolic-N (399.8 eV), graphtic-N (401.1 eV), 
and oxidized-N (402.2 eV)) were observed. From the obtained results, it assumes that the nitrogen components 
were well incorporated in the carbon matrix.        



Table S3 Calculated particle size of WC nanoparticles from XRD
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