
Accepted Manuscript

Removal of the precursors of N-nitrosodiethylamine (NDEA), an emerging disinfection
by-product, in drinking water treatment process and its toxicity on adult zebrafish
(Danio rerio)

Jian Zheng, Tao Lin, Wei Chen

PII: S0045-6535(17)31640-5

DOI: 10.1016/j.chemosphere.2017.10.059

Reference: CHEM 20081

To appear in: ECSN

Received Date: 14 July 2017

Revised Date: 29 September 2017

Accepted Date: 9 October 2017

Please cite this article as: Zheng, J., Lin, T., Chen, W., Removal of the precursors of N-
nitrosodiethylamine (NDEA), an emerging disinfection by-product, in drinking water treatment
process and its toxicity on adult zebrafish (Danio rerio), Chemosphere (2017), doi: 10.1016/
j.chemosphere.2017.10.059.

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.chemosphere.2017.10.059


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 

 1 / 25 
 

Removal of the precursors of N-nitrosodiethylamine (NDEA), an emerging disinfection 1 

by-product, in drinking water treatment process and its toxicity on adult zebrafish (Danio rerio) 2 

Jian Zheng a, b, Tao Lin a, b,*, Wei Chen a, b 3 

a Ministry of Education Key Laboratory of Integrated Regulation and Resource Development on Shallow Lakes, 4 

Hohai University, Nanjing 210098, PR China 5 

b College of Environment, Hohai University, Nanjing 210098, PR China 6 

(* Corresponding author: Email: hit_lintao@163.com; Fax: +86 02583787134; Tel: +86 13951690290) 7 

Abstract 8 

N-nitrosodiethylamine (NDEA) is one of the emerging nitrogenous disinfection by-products 9 

with probable cytotoxicity, genotoxicity and carcinogenesis. Its potential toxicological effect has 10 

received extensive attention but still been poorly understood. In this study, the changes of NDEA 11 

precursors in drinking water treatment process were studied using the trial of its formation 12 

potential (FP) and the toxicity induced by NDEA to adult zebrafish was investigated. NDEA 13 

formation potential (FP) in the raw water of Taihu Lake ranged from 46.9 - 68.3 ng/L. The 14 

precursors of NDEA was removed effectively via O3/BAC process. Hydrophilic fraction as well as 15 

the low molecular weight fraction (< 1 kDa) had the highest NDEA FP. The toxicity results 16 

demonstrated that the acute lethal concentration of NDEA causing 50% mortality in 96 h (96 17 

h-LC50) was 210.4 mg/L and NDEA was more likely to be accumulated in kidney, followed by in 18 

liver and gill. NDEA induced oxidative stress and antioxidant defense to zebrafish’s metabolism 19 

system at concentrations over 5 µg/L. After a 42 days’ exposure, a significant DNA damage was 20 

observed in zebrafish liver cells at NDEA concentrations beyond 500 µg/L. This study 21 

investigated NDEA properties in both engineering prospective and toxicity evaluation, providing 22 

comprehensive information on its control in drinking water treatment process as well as its 23 

toxicity effect on zebrafish as a model animal. 24 
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