
Accepted Manuscript

Full Length Article

A density functional based tight binding (DFTB+) study on the sulfidization-
amine flotation mechanism of smithsonite

Ye Chen, Meng Liu, Jianhua Chen, Yuqiong Li, Cuihua Zhao, Xiao Mu

PII: S0169-4332(18)31888-9
DOI: https://doi.org/10.1016/j.apsusc.2018.07.014
Reference: APSUSC 39829

To appear in: Applied Surface Science

Received Date: 25 January 2018
Revised Date: 1 July 2018
Accepted Date: 3 July 2018

Please cite this article as: Y. Chen, M. Liu, J. Chen, Y. Li, C. Zhao, X. Mu, A density functional based tight binding
(DFTB+) study on the sulfidization-amine flotation mechanism of smithsonite, Applied Surface Science (2018),
doi: https://doi.org/10.1016/j.apsusc.2018.07.014

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.apsusc.2018.07.014
https://doi.org/10.1016/j.apsusc.2018.07.014


  

1 
 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

A density functional based tight binding (DFTB+) study on the sulfidization-amine flotation 

mechanism of smithsonite  

Ye Chen
a   

Meng Liu
a 

 Jianhua Chen
a,b,c 

  Yuqiong Li
a
  Cuihua Zhao

a
  Xiao Mu

a 

 

a. School of Resources, Environment and Materials, Guangxi University, Nanning, China 

530004 

b. Guangxi Key Laboratory of Processing for Non-ferrous Metal and Featured Materials, 

Guangxi University, Nanning China 530004 

c. Innovation Center for Metal Resources Utilization and Environment Protection, Guangxi 

University, Nanning, China 530004 

 

Abstract: Sulfidization-amine is the most effective method for the recovery of smithsonite 

(ZnCO3), however the interface interaction details remain unclear. The sulfidization-amine 

flotation mechanism of smithsonite has been studied by Density Functional based Tight Binding 

(DFTB+) method in this paper. The slab model of ZnCO3 (101) surface was built and the 

adsorptions of a monolayer of OH
-
, HS

-
 and S

2-
 ions were conducted to model the hydration effect 

of water and the sulfidization effect on the ZnCO3 (101) surface adsorption. On the primitive 

smithsonite surface, the adsorption of dodecylamine (DDA) is stronger than dodecyl secondary 

amine (DSA) and dodecyl tertiary amine (DTA). However, DDA hardly interacts with the 

hydrated ZnCO3 (101) surface. Under the low concentration of Na2S, HS
-
 ions form a Zn-SH-SH 

structure on the ZnCO3 (101) surface, which hinders the interaction between DDA and surface Zn 

atoms. Under the high concentration of Na2S, a layer of ZnS is formed on ZnCO3 (101) surface, 

which is favorable for the adsorption of DDA on the surface. This is consistent with the flotation 

practice where smithsonite flotation requires a large amount of sodium sulfide. The results could 

provide a microscopic investigation into the sulfidization-amine flotation mechanism of 

smithsonite. 
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1. Introduction 
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