
Accepted Manuscript

An aqueous fluorescent sensor for Pb2+ based on phenothiazine-
polyamide

Yadian Xie, Han Li, Xingliang Liu, Zhaoqian Wang, Haitang Lv,
Jianfang Cao, Chao Zhang, Qiangqiang Jia, Aixia Han

PII: S1386-1425(18)30381-0
DOI: doi:10.1016/j.saa.2018.04.063
Reference: SAA 16020

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

Received date: 29 January 2018
Revised date: 21 April 2018
Accepted
date:

29 April 2018

Please cite this article as: Yadian Xie, Han Li, Xingliang Liu, Zhaoqian Wang, Haitang Lv,
Jianfang Cao, Chao Zhang, Qiangqiang Jia, Aixia Han , An aqueous fluorescent sensor for
Pb2+ based on phenothiazine-polyamide. The address for the corresponding author was
captured as affiliation for all authors. Please check if appropriate. Saa(2017), doi:10.1016/
j.saa.2018.04.063

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.saa.2018.04.063
https://doi.org/10.1016/j.saa.2018.04.063
https://doi.org/10.1016/j.saa.2018.04.063


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

1 

 

 

 

Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy 
journal  homepage:  www.e lsevier .com  

 

An aqueous fluorescent sensor for Pb
2+ 

based on phenothiazine-polyamide 

Yadian Xie
a
, Han Li

b
, Xingliang Liu

a
, Zhaoqian Wang

a
, Haitang Lv

a
, Jianfang Cao

a
, Chao Zhang

a
, 

Qiangqiang Jia
c
, Aixia Han

a*
  

a Chemical Engineering College, Qinghai University, Xining 810016, Qinghai, China; 
b Medical College, Qinghai University, Xining 810016, Qinghai, China; 
c State Key Laboratory of Plateau Ecology and Agriculture，Qinghai University, Xining 810016, Qinghai, China 

 

1. Introduction 

Lead ion (Pb
2+

) represents one of the most toxic heavy metal 

pollutions in environment, causing serious threat to human 

health. A limit of 10 μg/L Pb
2+ 

in drinking water was 

recommended by World Health Organization (WHO).
1
 Exposure 

to Pb
2+ 

can result neurological, reproductive, cardiovascular 

disorders,
2-4

 particularly for children (where lead poisoning 

threshold in blood is set at 5 μM or 1.0 mg/L).
5
 So, detection of 

Pb
2+ 

has been of strong interest to the sensor and instrumentation 

community, through it still remains a challenging task regarding 

detection sensitivity, selectivity, response time, cost 

effectiveness and other relevant technical issues. Conventional 

instrumentation methods for detecting Pb
2+ 

include atomic 

absorption spectrometry,
6
 spectrophotometry,

7
 anodic stripping 

voltammetry
8
, inductively coupled plasma emission 

spectrometry,
9
 and others. It is no doubt that these techniques 

provide sensitive and accurate measurements for Pb
2+

. However, 

these instruments are usually expensive, unportable, and the 

operation is often complicated and time consuming, thus limiting 

the use in real-time, onsite detection or monitoring of Pb
2+

. 

Chemical sensors, particularly those based on fluorescence 

molecules,
10,11

 have been proven to be an effective alternative 

approach to detection of Pb
2+ 

with great potential to be developed 

into small, portable, low cost and easy to use device in 

comparison to the conventional bench-top instruments. Various 

fluorescent sensors have been synthesized to detect Pb
2+

.
12-20

 

However, some fluorescent detectors were water insoluble, 

which meant these molecules could not test Pb
2+

 in water.
21-25

 

For human and environment, Pb
2+ 

mainly exists in aqueous 

media, so water soluble fluorescent molecules for Pb
2+

 are more 

practical. 

In this paper, we synthesized a totally water soluble 

fluorescent molecule (named for PP，shown in Scheme 1) based 

on phenothiazine fluorophore and polyamide receptor,
26-29

 with 

connecting four diethanolamine groups to polyamide receptor. 

Diethanolamine group could not only strengthen water solubility 

but also serve as receptor for Pb
2+ 

ion. This PP molecule really 

responded to change of Pb
2+ 

ion concentration in aqueous 

solution. 

 

 

 

 

 

 

 

 

 

 

 

Scheme 1. The molecular structure of sensor PP. 
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A sensitive and selective fluorescent sensor for Pb
2+

 ion based on phenothiazine-polyamide was 

built (named sensor PP). Due to introducing of four diethanolamine groups to polyamide, this 

sensor was totally water soluble. PP could detect Pb
2+

 ion within 1 min in the presence of other 

metal ions in aqueous solution, the detect limit was 9.11× 10
-8

 M. 
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