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Fig. S1 (a) Zeta potential of hBN nanoparticles, (b) optical microscopy image of hBN/AgNWs/Sponge 

fiber (scale bar: 50 μm), (c) photograph of interior sponge, (d) EDS analysis of hBN/AgNWs/Sponge 

(scale bar: 1 μm).

b)a)

d)

c)
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Fig. S2 Contact angle comparison (a) before and (b) after the vortex mixing of hBN/AgNWs/Sponge in 

DI water for 1 min, (c) UV-vis absorbance spectra of hBN nanoparticle solution at various concentrations, 

(d) standard curve at 205 nm, (e) hBN nanoparticle absorbance before and after the coating on 

AgNWs/Sponge.

b)a)

d)c) e)
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Fig. S3 (a) SEM image of rGO/AgNWs/Sponge, (b) contact angle of bare sponge and (c) 

rGO/AgNWs/Sponge, (d) photograph of water and toluene absorbed on bare sponge and (e) 

rGO/AgNWs/Sponge. (f) water immersion test of bare and rGO/AgNWs/Sponge, (g) separation test of 

rGO/AgNWs/Sponge for sudan 3 stained toluene. 

b)a) c)

e)d) f) g)
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Fig. S4 Raman spectra of (a) hBN/AgNWs/Sponge, AgNWs/Sponge, and bare sponge (b) Rhodamine B 

solution at a concentration of 100 μM on hBN/AgNWs/Sponge, AgNWs/Sponge and Si wafer. (c) Raman 

mapping image of Rhod B (100 μM) treated hBN/AgNWs/Sponge fiber and the optical image of the 

mapping area (scale bar: 100 μm, Raman condition: λ: 633 nm, pw: 1 mW, ex. time: 0.1 s)

b)a)

c)
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Fig. S5 (a) Magnified SEM image of hBN/AgNWs/Sponge (scale bar: 100 nm) and (b) the model for 

FDTD simulation.

b)a)
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Fig. S6 Molecular structure of BTEX and their Raman band positions with vibrational mode 
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Fig. S7 Raman spectra of (a) bulk BTEX, (b) BTEX spectra after separation from the water using 

AgNWs/Sponge and (c) rGO/AgNWs/Sponge. 

b)a) c)
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Fig. S8 PCA analysis using spectra range of 450 - 900 cm-1 for (a) binary mixture and (b) ternary mixtures. 

b)a)
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Fig. S9 (a) Raman spectra of Toluene at various hBN/AgNWs/Sponge immersion time in Toluene 

containing DI water and (b) the Raman intensity change at 1002 cm-1.

b)a)
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Fig. S10 Original Raman spectra of toluene used for hBN/AgNWs/Sponge reusability test.
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Explanation of Video files

1. Sudan 3 stained toluene absorption using bare sponge

2. Sudan 3 stained toluene absorption using hBN/AgNWs/Sponge
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