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SI Figure 1. XRD diffractogram of AgI particles deposed on an Au substrate. 

 
 

 

SI Figure 2. UV-Vis spectra of AgI suspension in 2-propanol ([AgI]: 0.014 g/mL)  
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SI Figure 3. SEM images of AgI@SiO2 substrate before (a, c) and after (b, d) laser irradiation 
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SI Figure 4. SERS and MU-ATR spectra of the dye mixtures A and B after the TLC separation.  

 

 
SI Figure 5:  a) Dye mixture extracted from the dyed wool after TLC development on AgI@Au 

plate. White squares indicate areas where the carboxylates have been identified; b) MU-ATR 

spectrum  

 

 

 

Dye 

Code 

MU-ATR Spectrum on AgI@Au plate Tentative bands assignments  

BG1 

 

1618: aromatic C=C stret.1; 1587: C=C 

str.; 1517: C=C ring str. 1; 1449: CH3 

def1; 1419: CH2 scissoring def, N-H in 

plane def; 1385: CH3 def1, N-H in plane 

def. 1; 1187: C-C str. 1, CH2 wagging1; 

1157: HSO3- ion1; 1075: HSO3- ion S-

O sym. Str., C-H in-plane bend.; NH2 

rock1; 1005: SO3Na sym str1, asym C-

C-N ring bend.1 
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BV3 

 

1592: C=C ring str.1; 1521: C=C ring1 

str.; 1480: CH3 def.; 1297: C-N str.; 

1226: Asym C-N str.1; 1129: CH in-

plane bend1; 723: Sym CArCArN str.  

BV1 

 

1589: C=C str. ; aromatic C=C str1; 

1525: C=C str ring1; 1482: CH3 def1; 

1293: C-N str1; 1122: CH in plane 

bend1; 912: Sym. C-N str.1; 723: CH3 

wagging; C-C out-of-plane bend1.   

BV10  

 

1650:Xanth ring str2,3; 1595: Xanth ring 

str3; 1530: Xanth ring -NHC2H5 str4; 

1347: Xanth. ring C-C str.; 1276: Phen. 

group2, C-H bend3; 1248: Xanth ring - 

Phen. 4; 1183: C-H bend3; 1135: Xanth 

ring -NHC2H52; 1079: Phen ring str3; 

925: Xanth ring -NHC2H5-phen2; 823: 

Xanth ring -NHC2H5-phen2. 

0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

0.050

0.055

0.060

0.065

0.070
A

b
s
o

rb
a

n
c
e

800   1000  1200  1400  1600  1800  

Wavenumbers (cm-1)

1
5
9
2

1
5
2
1 1

4
8
0

1
3
7
1

1
2
2
6

1
1
8

7

1
1
2
9

1
0
6
1

9
4
2

9
1
1

8
3
1

1
2
9
7

7
2
3

0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

0.050

0.055

0.060

0.065

0.070

A
b
s
o
rb

a
n
c
e

800   1000  1200  1400  1600  1800  

Wavenumbers (cm-1)

1
5
8
9

1
5
2
5

1
4
8
2

1
2
9
3

1
1
2
3

1
0

6
1

1
3

6
7

1
1
7
5

9
4

3 9
1

2

8
3
1

7
7
0

7
2
3

0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

0.050

A
b
s
o
rb

a
n
c
e

800   1000  1200  1400  1600  1800  

Wavenumbers (cm-1)

1
5
9
5

1
6
5
0

1
5
3
0

1
4
6
7

1
4
9
3

1
4
1
5

1
3
4
7

1
2
7
6

1
2
4
8

1
1
8
3

1
1
3
5

1
0
7
9

1
0
1
4

9
2
5

8
2
3



BR1  

 

1722: C=O str. 4; 1650: Xanth ring str.4; 

1610: Xanth ring str; 1570 phen. str. 4; 

1448: C=O str. 4; 1368: COO- str.; 1319: 

Xanth. ring CC str.; 1189: Xanth ring 

str. 4. 

AR87 

 

1607: Xanth ring str.6,7; 1560: Xanth 

ring str.6; 1462: C=O str.7; 1377: COO- 

str.; 1243: C-H in-plane bend6; 979: C-H 

out-of-plane bend6,7; 762: C-H out-of-

plane bend6,7; 714: C-H out-of-plane 

bend6,7. 

 

AY2 8 

 

1618: aromatic C=C str, C-N bend; 

1598: NO2 rock., aromatic C=C str; 

1577: NO2 sym str.; 1496: aromatic C-C 

str.; 1387: aromatic C-C str., NO2 sym 

str., 1329: NO2 sym str, NO2 sym 

bend., NO2 rock., C-N str.; 1301: RC-H 

bend, aromatic C-C str.; 1277: RC-H 

bend, R1 trigonal def.; 1240: RC-H 

bend, C-O bend.; 759: R1 asym. torsion, 

C-H wag, R1 puckering, CN wagging; 

744: C-N bend., aromatic C-C str., NO2 

sym bend., C-O bend.  
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AR18 9 

 

1543: N-H bend., C=N str., C-C str., N-

H bend.; 1494: N-H bend., C-O str., 

C=N str.; 1430: N=N str.; 1370: C-C 

str., C-N str., 1289: C-N str, C-H in-

plane bend.; 1198: Asym. str., SO3-, C-

S str.; 1151: C-S, SO3; 1053: Sym.  Str. 

SO3-, C-S str.; 831: C-H out-of-plane 

def.  

 

AR88 

 

1619: N=N str10; 1523: aromatic 

C=C str. 10; 1506: aromatic C=C str. 

10; 1368: N=N str.11; 1160: C-O str.; 

1213: C-O str.; 1056: S=O str. 11; 

839: C-H out-of plane bend. 10 

AB74 

 

1640: aromatic C=C str. 12; 1615: C=C 

str.; 12, 13; 1104: asym. benzenesulfonic 

acids str. 13; 1030  SO3 str; 12.  
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BB9 

 

1603: Aromatic C=C str.14; antisym. 

C-N str.15; C=C str. 13; C-H in-plane 

bend. 15; 1490: C=N str.; C=C str.; C-

H out of plane bend. 15; 1438: Asym. 

C-H bend.16; antisym. C-N str. 15; C-

H in-plane bend. 15; out-of-plane C-H 

bend. 15; 1398: sym. C-H bend.; sym. 

C-H bend. 16; antisym. C-N str. 16; C-

H in-plane bend. 16; C-H out-of-plane 

bend. 16; 1355: sym. Ar-N str. 14; C-H 

in-plane bend. 15; C-H out-of-plane 

bend. 15; 1249: C-H in-plane bend. 16; 

1220: antisym. C-N str. 15; C-H in 

plane bend. 16; C-H out-of-plane 

bend. 15; 1176: C-H out-of-plane 

bend. 16; C-H in-plane bend. 15; 1143: 

C-H in plane bend. 15; 1039: antisym. 

C-S str. 15; C-H in plane bend. 15; 

887: C-H bend. 15; C-H out of plane 

bend. 15  

SI Table 1. MU-ATR spectra of the investigated synthetic dyes on AgI@Au TLC plates 
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Dye Code SERS-Raman Spectrum on AgI@Au plate Tentative bands assignments  

BG1 

 

1607: aromatic C-C str. 1; 1528: C-N 

str.; sym. CH3 bend.1; 1481: asym. C-H 

bend.1; 1374: C-C str. 1; 1357: asym. C-

C str.; C-C bend.; C-H bend.1; 1272: 

asym. C-C str.; C-C bend.2; C-H bend. 1; 

1210: sym. C-C str.; C-C bend.; C-H 

bend. 2; 1176: C-H bend. 1; 1150: sym. 

C-C str.; C-C bend.; C-H bend. 1; 995: 

C-C bend. 2; 904: C-C str.1; 788: C-C 

str.; C-N str.1; 736: C-N str.1; 430: C-N 

bend.; 414: CNC bend.; C-C bend., SO3 0
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bend. 2  

BV31 

 

1607: aromatic C-C str.; 1577: aromatic 

C-C str.; 1380: C-C str.; 1355: asym. C-

C str., C-C-C ring bend.; C-H bend.; 

1171: sym. C-C str.; C-C-C bend.; C-H 

bend.;  908: C-C ring str.; 717: C-N str.; 

410:C-N-C bend.; C-C-C bend.  

BV11 

 

1584: aromatic C-C str.; 1170: sym. C-

C-C str.; C-C-C bend.; C-H bend; 907: 

C-C ring str.; 797: sym. C-C-C str.; C-N 

str.;   

BV10  

 

1610: Xhant. ring str.3; 1497: Xhant. 

ring str. 3; 1348: Xhant. ring str. 3; 1272: 

C-H bend. 3; 1180: C-H bend.; 924: 

Xhant. ring + phenyl str.; 727: C-H out-

of-plane bend. of phenyl ring.; 615: 

Xanth. ring in.plane def.4   
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BR14 

 

1497: Xanth. ring str.; C-N str.; C-H 

bend.; N-H bend.; 1353: Xanth. Ring 

str.; C-H in-plane bend.; 1298: Xanth. 

Ring def.; N-H bend.; CH2 wagging.; 

1175: Xanth. ring in-plane def.; C-H 

bend.; N-H bend.; 765: Xanth. ring in-

plane def.; 604: Xanth. ring in-plane 

def.  

 

AR875 

 

1612: Xanth. C-C ring str.; 1495: Xanth. 

C-C ring str.; 1339 Xanth. C-C ring str.;  

1270: C-C str.; 1052: C–C str.; sym C-O 

str.; 1270: Xanth. and Bz C-C ring 

str.1052: Bz ring str.; sym. CO2 str.; 

704: Xanth. out-of-plane ring def.   

 

AY26 

 

1211: Naphthalene C–H bend. ; 1143: 

C–H out-of-plane bend. 1350: C-C str.; 

930: NO2 def.; 702: NO2 def. 
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AR187 

 

1564: aromatic C=C str.; N-H bend.; 

1503: C=O str., C=N str.; N-H bend.; 

1431: C-H str.; 1351: C-C str.; 1289: N-

N str.; C-C str.; 1230: C-C str.; N-N str.; 

491: out-of-plane ring def.  

 

AR888 

 

1565: aromatic C=C str.; 1355: N=N 

str.; 1200: sym. C-N str. 

AB749 

 

1584: Asym. C=C str.; C=O str.; C=N 

str.; 1474: C-C str.; C-H bend.; C=N 

str.; 1290: sym. SO3 str.; C-C bend.; 

1082: O-Na bend.; C-H bend.; C-C 

bend.; 863: N-H bend.; C-N str.; 543: 

(C=C-CO-C) bend.  
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BB910 

 

1612: C-C str.; C-H in-plane bend.; 

1489: sym. C-N str.; C-H in-plane 

bend.; C-H out-of-plane bend.; 1427: C-

N str C-H in-plane bend.; C-H out-of-

plane bend.; 1385: C-N str C-H in-plane 

bend.; C-H out-of-plane bend.; 1173: -H 

in-plane bend.; C-H out-of-plane bend.; 

761: skeletal deformation (CN and 

CH3); 662: skeletal deformation (CC); 

491: skeletal deformation (CN, CS and 

CH3);  

 

SI Table 2. Raman spectra of the investigated synthetic dyes on AgI@Au TLC plate 
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