
Accepted Manuscript

Optical anti-counterfeiting of a single molecule by two solvents based on intra- and
intermocular excited state proton transfer mechanisms

Hang Yin, Yu-Mo Zhang, Hui-Fang Zhao, Guo-Jian Yang, Ying Shi, Sean Xiao-An
Zhang, Da-Jun Ding

PII: S0143-7208(18)31283-X

DOI: 10.1016/j.dyepig.2018.07.032

Reference: DYPI 6886

To appear in: Dyes and Pigments

Received Date: 7 June 2018

Revised Date: 9 July 2018

Accepted Date: 18 July 2018

Please cite this article as: Yin H, Zhang Y-M, Zhao H-F, Yang G-J, Shi Y, Zhang SX-A, Ding D-J, Optical
anti-counterfeiting of a single molecule by two solvents based on intra- and intermocular excited state
proton transfer mechanisms, Dyes and Pigments (2018), doi: 10.1016/j.dyepig.2018.07.032.

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.

https://doi.org/10.1016/j.dyepig.2018.07.032


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Optical anti-counterfeiting of a single molecule by two 

solvents based on intra- and intermocular excited state 

proton transfer mechanisms 
 

Hang Yin1,2†, Yu-Mo Zhang2†, Hui-Fang Zhao1, Guo-Jian Yang2, Ying Shi1*, 

Sean Xiao-An Zhang2*, Da-Jun Ding1* 

 
1Institute of Atomic and Molecular Physics, Jilin University, Changchun 130012, China  

2State Key Laboratory of Supramolecular Structure and Materials, College of Chemistry, Jilin 

University, Changchun 130012, China 

*corresponding authors 
†these authors contributed equally to this work 

Abstract 

Organic dye molecules with excited state proton transfer property gain huge scientific interest 

owing to the design flexibility and functional diversity. However, the anti-counterfeiting of a 

single dye molecule through intra- and intermocular excited state proton transfer (ESIPT and 

ESPT) has yet to be achieved. This study demonstrates a simple and efficient approach to realize 

the anti-counterfeiting of a single dye molecule in a PMMA film. We control the 

1-hydroxypyrene-2-carbaldehyde (HP) to be fluorescent or not through two different solvents 

based on ESIPT and ESPT mechanisms. Furthermore, we investigate the detailed information of 

excited-state dynamics for HP in two solvents, aiming at exploring the mechanisms of totally 

different luminescence property, through the femtosecond transient absorption spectroscopy. 

Meanwhile, the theoretical TDDFT research sheds light on the correlation between molecular 

structure and luminescence character. Specifically, the fluorescence of the molecule in acetonitrile 

is quenched by an ESIPT (127 fs) induced intersystem crossing (11.8 ps) whereas the ESPT (195 

fs) and following aldehyde group rotation (26.5 ps) make the molecule to exhibit a strong 

luminescence property in dimethyl sulfoxide. The results are promising and offer new avenues to 

realize the greener and sustainable anti-counterfeiting of a single dye molecule.  
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