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Fig. 1  Optimized molecular structure of the 4-AAP
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Fig.2 Normal Raman spectrum of the 4-AAP in powders
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Tab.1 Experimental and theoretical assignment of the Raman and SERS spectra of 4-AAP according to B3LYP/6-311G
calculated frequencies®
SERS/
DFT NR?{ em™! pH =1 pH =7 pH =13 Assignment
cm
oP
269 261 pC”—H + pC"—H +
pC*—H + N"H

325 320 pN"H

347 376 oN"H + C°—N*

392 407 pN"H + wC*H + C°H

441 435 oCH+C"—H +oC"—H +
oC”—H + oC*—H

450 452 wC’H+C"—H +oC"—H +
oC”—H + oC*—H

559 570 559 7 ring of pyrine + wC*H + N"H

603 615 615 600 breath of benzene

636 659 654 631 oN"H +C"—C* + C°H

670 672 663 665 oN"H + pC°*—N’

702 701 oN"H + oC""—H + wC”—H

+wC"*—H
758 746 763 oH of Benzene + pC' —N" + C’=0’
850 833 831 839 839 7 ring of pyrine + wC"'—H + C*—H +
oC”—H

868 858 860 oC’—H +oC"—H +C°—H+C*"—H

936 932 oC"’—H + wC”—H + wC"*—H

996 989 999 wH of Benzene

1006 998 998 998 pC*H + pC*H + pH

of Benzene

1030 1025 1026 1026 1026 pH of Benzene

1057 1074 1070 oC*H +vC'—N" + oC°H

1096 1079 oC*H + oC"—H + 0C”—H
+0C”—H + 0C"*—H

1101 1117 1122 wC*H + pH of Benzene +vC’—N*
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1141 1146 pC"'—H,C®—H + pC*H + pC°H +

7 ring of pyrine

1156 1156 1157 1157 wCH
1182 1177 1177 oN"H
1233 1228 1237 1235 1237 pC°H, + 7 ring of pyrine + oN"H
1247 1245 1254 pC°H, +vC"—N° + pC*H + oN"H
1294 1274 1271 pC""—H + pC"*—H + pC”—H
1361 1352 1337 WN*—N° +4C7—C* + pC°H + pC*H
1370 1367 v’ —C*
1396 1385 1382 1379 1391 pC"'—H + pC”—H + pC”—H
1436 1438 oC*H + C°H
1453 1449 oC’H + C*H
1490 1497 1518 1492 1492 ¢C’—H+ ¢C"—H+¢C"—H +¢C*—H
1587 1590 1594 1594 1573 oN"H
1654 1643 1630 1594 pN"H"
1702 1677 wC=0’
2910 2913 v C°*—H +vC*—H
2087 2990 vC*—H
3099 3069 vC"'—H +vC”—H +vC"—H

OP; Open potential ;v; Stretching vibration ; p;: Pock ; w : Wag; 7: Twisting ; o : Scissoring
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Fig.3 SERS spectrum of the 4-AAP absorbed at Ag elec-
trode surface in 0. 1 mol/L KCl aqueous solution at

open circuit potential
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In-situ Surface Enhanced Raman Scattering Electrochemical

Investigation of 4-aminoantipyrine on Silver Electrode

ZHANG Li-jun, SONG Wei, CHEN Ling, ZHANG Zong-rang, YANG Hai-feng "
( Department of Chemustry, Shanghai Normal University, Shanghai 200234 , China)

Abstract; In this paper,4-AAP was self-assembled on silver surface to form monolayers. Surface-enhanced Ra-
man Spectroscopy ( SERS) was used to in-situ investigate the adsorption mechanism of the 4-aminoantipyrine (4-
AAP) on silver surface dependent on shifting potentials and the effect of solution pH. Based on density functional
theory ( DFT) calculation of vibration modes , approximate assignment of 4-AAP SERS spectrum was conducted. In
situ SERS spectral electrochemical experiments indicated that the 4-AAP monolayers experience a dynamic ad-
sorption process from a tilted fashion to a more vertical mode for benzene ring and more parallel for pyrine ring
with the potential applied toward more negative voltages. The complete desorption of 4-AAP from the silver sur-
face happened as the potentials was applied at —0.8 V. The 4-AAP SAMs formed in acid medium anchoring at
the silver surface via N*° and O’ atoms in a perpendicular fashion for the benzene ring and the tilted mode for
pyrine ring. In case of the alkaline solution, benzene ring tended to being more perpendicular while pyrine ring

parallel to the silver surface.

Key words: 4-aminoantipyrine ; in-situ SERS; electrochemistry; silver



	In-situ Surface Enhanced Raman Scattering Electrochemical Investigation of 4-aminoantipyrine on Silver Electrode
	Recommended Citation

	tmp.1678199043.pdf.CBkDU

