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Table S1. XPS data for AgNPs/L-cys/citr exposed to Cd(II) and As(III): BE (eV), FWHM (eV) and proposed signals assign-
ments. 

Sample Signal BE (eV) FWHM (eV) Assignment 

AgNPs/L-cys/citr / 
As10 

C1s 

285.00 
286.55 
288.16 
289.22  
290.81 

1.36 
1.36 
1.36 
1.36 
1.36 

C-C 
C-S; C-N 

C-OH 
COOH 
COO-  

N1s 400.00 
401.35 

1.78 
1.78 

R-NH2 

R-NH3+ 

O1s 
531.49 
532.58 
534.38 

1.82 
1.82 
1.82 

C=O 
C-O 
H2O 

S2p3/2 

160.23 
161.43 
163.21 
162.22 
168.24 

0.83 
0.83 
0.83 
0.83 
0.83 

-S-Ag (sp) 
-S-Ag (sp3) 

-SH physisorbed 
 S-S 

oxidized S 

Ag3d5/2 
368.09 
368.51 

0.95 
0.95 

Ag (0) 
Ag+  

As3d5/2 
45.00 
45.98 

1.50 
1.50 

As+3 
As+5  

AgNPs/L-cys/citr / 
 Cd 10 

C1s  

285.00 
286.48 
288.25 
289.60 

1.35 
1.35 
1.35 
1.35 

C-C 
C-S; C-N 

C-OH 
COOH  

N1s 
399.47 
400.59 

1.22 
1.22 

R-NH2 
R-NH3+ 

O1s  
531.49 
532.50 
533.95 

1.81 
1.81 
1.81 

C=O 
C-O 
H2O 

S2p3/2  

160.99 
161.90 
163.36 
168.46 

1.26 
1.26 
1.26 
1.26 

S-Ag (sp) 
S-Ag (sp3) 

SH physisorbed 
oxidized S 

Ag3d5/2  
367.95 
368.74 

1.05 
1.05 

Ag (0) 
Ag+ 

Cd3d5/2 405.33 1.44 Cd2+ 

Table S2. Peak position in wavenumbers (cm-1) and related peak assignment for samples As10 and Cd10, treated with 10 
ppm solutions of As(III) and Cd(II) ions, respectively, and for the reference untreated sample AgNPs. The peaks are la-
belled as strong (s), medium (m), weak (w) or shoulder (sh). 

Wavenumber (cm-1) Assignment As10 Cd10 AgNPs 

3360-3340 O-H stretching s s  

2940-2920; 2850 C-H stretching w w w 

1724 C=O stretching carboxylic acid s s  

1575-1580 carboxylate CO2- asymmetric stretching s s s 

1390 carboxylate CO2- asymmetric stretching s s sh 



1352 C-H bending sh sh s 

1260 Citrate skeletal vibration s s  

1190 Citrate skeletal vibration w w  

1146 Citrate skeletal vibration w w  

1074 Citrate skeletal vibration w w  

835 CO2- bending w w m 

750-740  w w m 

640 C-S stretching w m s 
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Figure S1. The maximum of the absorption band of AgNPs as a function of Cd(II) concentration in 
ppm. The red line represents a linear fit in the range from 7.5 to 17.5 ppm. 



 
                                                       C1s 

AgNPs[Cd 10] C1s 

(b) 

 

 

(a) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                      O1s 

  

(a) 

(b) 

AgNPs[Cd 10] O1s 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
                                                                          N1s 

Figure S2. XPS spectra collected at C1s, O1s and N1s core levels. 

 
Figure S3. The Ag-L3 edge XANES spectra measured on Ag(III) 10 ppm and Cd(II) 10 ppm samples (vertically shiftd for 
clarity) confirms the silver mainly in metallic state accordingly to the literature data [1]. The effect of Ag-S coordination at 
the NP surface is negligible due to the relatively large NP core sizes giving to small surface to volume ratios. 
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