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Abstract : The activated Ag electrode which was treated by electrochemical cyclic voltammetry to ob-
tain surface enhancement Raman scattering (SERS) effect was used to investigate the self-assembled
monolayers (SAMs) behavior of 2-mercaptobenzimidazole ( MBI). The results show that SAMs of
MBI are of ideal SERS effect on roughened Ag electrode and its SERS effect is related to concentra-
tion and pH. With the increasing of concentration, the SERS effect is strengthened firstly but weak-
ened latterly because of its steric hindrance when it happens to the high concentration. As a result,
the most effective enhancement is at 1 x 10 "° mol « L™'. On the other hand, the SERS effect of MBI
in acid solution is better than in alkaline or neutral solution. It is further illustrated that MBI mole-
cule has two different isomers and three kinds of existing forms, and all of them keep dynamic bal-

ance in solution. When the pH is lower than 2, MBI ", the main form of MBI molecule, is absorbed
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on roughened Ag electrode with coordinate bond between S: and Ag. MBI molecules stand vertically

on Ag surface through 7 bond and produce relatively higher SERS effect. When the pH is higher

than 2, thiol absorbed on Ag surface with S—Ag covalent bond and N—Ag coordinate bond is stron-

ger than thione. This results in competitive absorption between thiol and thione of MBI, so SERS

effect rapidly decreases from pH =2 to pH =3.7. As a result, thiol form of MBI lays aslant to Ag

surface with S—Ag covalent bond and N—Ag coordinate bond, making the weaker SERS effect than

thione.

Key words: 2-mercaptobenzimidazole; surface enhancement Raman spectroscopy; thione; electrochemistry; self-

assembly behavior
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Fig. 1 Normal Raman scattering spectrum of 2-mercaptoben-

zimidazole
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Table 1 ~ Raman peak assignments of 2-mercaptobenzimid-
azole
NRS peak/  SERS peak/
7] . Assignments

cm cm
220 v (S-Ag)

229 3(Cs)

317 T (CN)

418 412 v(CS)

617 600 8 (ring)

664 663 ring deformation

739 v (NH) + vy (CH)

819 813 T (CC)

864 ™ (CH)

918 v (CH)

971 976 5 (CNC) +v (CS) +  (ring)

1022 1012 3 (CH)

1165 1157 3 (CH)

1198 1188 3 (CH) +8 (NH) +7 (ring)

1232 1 225 3(CH) +3 (NH)

1279 1283 3 (CH) + v (ring)
1418 v (CN)

1 460 1 456 d (CH) +3(NH) +v (CN)

1502 1 507 3 (CH) +3 (NH) +v (CS)

1628 1592 v (CC)

3 066 3 066 v (NH)

3117 v (CH)

3 160 v (CH)

v stretching; §: in-plane bending; v: out-of-plane bending; T:

torsion.
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