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Figure S1. The size distribution of Au NPs absorbed on the surface of MXene 

nanosheets at different photoreaction time (10, 20, 30, 40, and 50 min). 

 

Figure S2. UV–Vis absorption spectra of MXene and Au-MXene composites (10, 20, 

30, 40, and 50 min) 

 



 
Figure S3. The plot of (Ahν)1/2 versus photon energy (hν). 

 

 
Figure S4. SERS spectra of PATP adsorbed on the MXene and Au-MXene composite. 

 

 



 

Figure S5. The photoreaction time of Au-MXene composites depends on the 

relationship between (a) carrier concentration and (b) charge transfer degree. 

 

 

Table S1. Wavenumber and band assignments of the SERS spectra of the 

Au-MXene-PATP system based on 633 nm laser excitation[1]. 

Wavenumber (cm-1) Assignment 

403 

1074 

O-H bending (MXene) 

C-S stretching (a1) 

1180 C-H bending (b2) 

1370 C-H bending + C-C stretching (b2) 

1576 C-C stretching (a1) 
 

The enhancement factor (EF) was calculated as follow: 
EF = (ISERS/NSERS)/ (Ibuik/Nbulk)                  (3) 

Where ISERS is the SERS signal intensity and Ibulk is the reference Raman signal 
intensity. NSERS and Nbulk denote the number of molecules of the corresponding probe 
under laser irradiation, respectively. 
 
 
 



 
Figure S6. SERS spectra CBZ acquired from 12 randomly selected spots on the 
Au-MXene substrates (10-5 mol/L). 
 
 

 
Table S2. Band assignment of carbendazim[2]. 

Solid Raman SERS Vibrational Description 

655 680 Ring stretching and C–C bending 

780 798 C–O–CH3 bending 

922 916 C–H bending 

1021 1071 C–N bending 

1228 1202 C–C bending and N–H bending 

1274 1278 C–H stretching 

1392 1380 C–N stretching 
1618 1613 C=C stretching and C–C stretching 
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