
Accepted Manuscript

Utilization of lithium slag by wet-grinding process to improve the early strength of 
sulphoaluminate cement paste

Hongbo Tan, Xun Zhang, Xingyang He, Yulin Guo, Xiufeng Deng, Ying Su, Jin 
Yang, Yingbin Wang

PII: S0959-6526(18)32739-2

DOI: 10.1016/j.jclepro.2018.09.027

Reference: JCLP 14162

To appear in: Journal of Cleaner Production

Received Date: 16 March 2018

Accepted Date: 04 September 2018

Please cite this article as: Hongbo Tan, Xun Zhang, Xingyang He, Yulin Guo, Xiufeng Deng, Ying 
Su, Jin Yang, Yingbin Wang, Utilization of lithium slag by wet-grinding process to improve the early 
strength of sulphoaluminate cement paste,  (2018), doi: 10.1016/j.Journal of Cleaner Production
jclepro.2018.09.027

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.



ACCEPTED MANUSCRIPT

1

Utilization of lithium slag by wet-grinding process to improve 

the early strength of sulphoaluminate cement paste
Hongbo Tan 1, Xun Zhang 1, Xingyang He 2, 3*, Yulin Guo 1, Xiufeng Deng 1, Ying Su 2, 3, Jin Yang 2, 3, 

Yingbin Wang 2, 3

1. State Key Laboratory of Silicate Materials for Architectures, Wuhan University of Technology, 

Wuhan 430070, P. R. China

2. School of Civil Engineering, Architecture and Environment, Hubei University of Technology, 

Wuhan 430070, P. R. China

3. Building Waterproof Engineering and Technology Research Center of Hubei Province, Hubei 

University of Technology, Wuhan 430070, P. R. China

Abstract: 

Lithium slag is a by-product of lithium carbonate industry; in the past decades, due to 

ascending demand of lithium salts, emission of this kind of solid waste is dramatically 

increased and results in serious environmental problem. Utilization of lithium slag is 

of great importance to the sustainable development of lithium carbonate industry. In 

this study, one new way to utilize lithium slag in sulphoaluminate cement system was 

attempted. Lithium slag was processed with wet grinding, in order to obtain fine 

particles and facilitate the ions dissolution. Addition of wet-grinded lithium slag was 

expected to improve the early strength of sulphoaluminate cement. The hydration 

mechanism was investigated in terms of setting time, hydration process, hydrates, and 

pore structure. The results show that lithium slag with D(0.5) of 3.04 μm, which is 

extremely difficult to be prepared in dry-grinding system, can be easily obtained with 

wet-grinding process; the ions dissolution of lithium, aluminum, and silicon phase can 

also be significantly facilitated in wet-grinding process. With the dosage less than 

10%, wet-grinded lithium slag can notably promote the early strength of the 

sulphoaluminate cement paste, and the main reason for the promotion is not only 

because of the filling effect of fine particles and nucleation seed induction of nano 

particles formed in wet-grinding process, but also due to the fact that the dissolved 

lithium can noticeably facilitate the precipitation of hydrates to induce the cement 

hydration. The findings suggest that lithium slag has great potential to be utilized in 
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