
Conclusions 
• Interaction between 4-MBA and Ag NPs results in 

several interesting optical behaviors. 

• As time progresses, the 266 nm peak slope (abs. 
vs. conc.) decreases non-linearly.

• The SERS intensities of 4-MBA adsorbed to Ag NPs 
show a non-linear relationship with the increase of 
4-MBA concentration.
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Introduction
• Silver nanoparticles (Ag NPs) have unique optical,

electrical, and thermal properties which can be
incorporate into products that range from
photovoltaics to biological and chemical sensors.

• In this study, surface-enhanced Raman spectroscopy
(SERS) and UV-vis spectroscopy were used to gather
the information.

• Our work will give a fundamental understanding of
the interactions between 4-mercaptobenzoic acid (4-
MBA) and silver nanoparticles.

Research Objective
• Provide a fundamental understanding of the

interaction between Ag NPs and 4-MBA for the
development of SERS tag materials.

Procedure
Synthesis of Ag NPs

• The preparation of  the Ag NPs was done using the 
seed-mediated Lee–Meisel method. 

Study of the SERS and UV-vis

• Mix the Ag NP solution with different concentrations 
of 4-MBA.

• Vary different experimental parameters, for example 
concentration of  4-MBA or reaction time. 
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• The plot of UV-vis spectra for Ag NPs shows that all the
peaks are around 416 nm. TEM images indicate that the
size of the Ag NPs is around 45 ±15 nm.

• SERS comparison of Ag NPs with different 4-
MBA concentrations. The intensity of the SERS
at 1580 cm-1 is evaluated with increment of 4-
MBA concentration.

a) UV-vis spectra of Ag NPs with various conc. of 4-MBA.
b) Zoom in, Background corrected UV-vis Spectra.
c) Absorbance of 266 & 300 nm with various 4-MBA conc.
d) Changes in the slope (266 nm peak) during the reaction.
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Model ExpDec1
Equation y = A1*exp(-x/t1) + y0

Reduced Chi-Sqr 9.31358E-7

Adj. R-Square 0.99684
Value Standard Error

Slope y0 0.12343 0.00708
Slope A1 0.06495 0.00672
Slope t1 107.41553 19.52908
Slope k 0.00931 0.00169
Slope tau 74.45477 13.53653
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Equation y = a + b*x
Weight No Weighting

Residual Sum 
of Squares

0.00304 6.35619E-4 4.40442E-4 4.21775E-4 8.36425E-4

Pearson's r 0.98304 0.99606 0.99643 0.99566 0.99093
Adj. R-Square 0.95964 0.99055 0.99145 0.9896 0.97832

Value Standard Error

?$OP:A=1
Intercept -0.00279 0.01743
Slope 0.19015 0.01586

?$OP:A=2
Intercept -0.01302 0.00797
Slope 0.18214 0.00726

?$OP:A=3
Intercept 0.00125 0.00664
Slope 0.15943 0.00604

?$OP:A=4
Intercept 0.01462 0.00649
Slope 0.14138 0.00591

?$OP:A=5
Intercept 0.00902 0.00915
Slope 0.13723 0.00832

d

30 40 50 60 70
0

5

10

15

20

25

C
ou

nt

Diameter(nm)


