
Accepted Manuscript

Terahertz spectroscopic investigation of gallic acid and its
monohydrate

Bo Zhang, Shaoping Li, Chenyang Wang, Tao Zou, Tingting Pan,
Jianbing Zhang, Zhou Xu, Guanhua Ren, Hongwei Zhao

PII: S1386-1425(17)30708-4
DOI: doi: 10.1016/j.saa.2017.09.004
Reference: SAA 15438

To appear in:
Spectrochimica Acta Part A: Molecular and Biomolecular
Spectroscopy

Received date: 7 June 2017
Revised date: 17 August 2017
Accepted date: 3 September 2017

Please cite this article as: Bo Zhang, Shaoping Li, Chenyang Wang, Tao Zou, Tingting
Pan, Jianbing Zhang, Zhou Xu, Guanhua Ren, Hongwei Zhao , Terahertz spectroscopic
investigation of gallic acid and its monohydrate, Spectrochimica Acta Part A: Molecular
and Biomolecular Spectroscopy (2017), doi: 10.1016/j.saa.2017.09.004

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

http://dx.doi.org/10.1016/j.saa.2017.09.004
http://dx.doi.org/10.1016/j.saa.2017.09.004


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1 
 

Terahertz spectroscopic investigation of gallic 

acid and its monohydrate 

Bo Zhang
a,b

, Shaoping Li
a,*

, Chenyang Wang
b
, Tao Zou

a,b
, Tingting Pan

a,b
, Jianbing 

Zhang
b
, Zhou Xu

a
, Guanhua Ren

b
, Hongwei Zhao

b,*
 

a
 School of Chemical Engineering, East China University of Science and Technology, Shanghai 

200237, China 

b
 Division of Interfacial Water and Key Laboratory of Interfacial Physics and Technology, 

Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China 

*Tel/Fax: +86-21-39194818. E-mail address: zhaohongwei@sinap.ac.cn.  

*Tel/Fax: +86-21-64251934.  E-mail address: spli@ecust.edu.cn.  

 

Abstract: The low-frequency spectra of gallic acid (GA) and its monohydrate were 

investigated by terahertz time-domain spectroscopy (THz-TDS) in the range of 0.5 to 

4.5 THz. The dehydration process of GA monohydrate was monitored on-line. The 

kinetic mechanism of the dehydration process was analyzed depending on the THz 

spectral change at different temperatures. The results indicate that the diffusion of 

water molecule dominates the speed of the entire dehydration process. Solid-state 

density functional theory (DFT) calculations of the vibrational modes of both GA and 

its monohydrate were performed based on their crystalline structures for better 

interpreting the experimental THz spectra. The results demonstrate that the 

characterized features of GA mainly originate from the collective vibrations of 

molecules. And the interactions between GA and water molecules are responsible for 

THz fingerprint of GA monohydrate. Multi-techniques including differential scanning 
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