
* Corresponding author.

1944-3994/1944-3986 © 2021 Desalination Publications. All rights reserved.

Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2021.27643

234 (2021) 267–276
September

Study on the adsorption performance of Ni-Mo-S nanomaterials for 
Congo red in azo wastewater

Bai Suna,b,*, Yunming Chenga, Fangwen Xua, Fei Liua, Jie Zhanga, Zhuo Tanga, Yun Wanga, 
Jinyun Liuc, Shuguang Zhua, Xinli Caia,*
aKey Laboratory of Water Pollution Control and Wastewater Resource of Anhui Province, College of Environment and 
Energy Engineering, Anhui Jianzhu University, Hefei 230601, China, Tel. +86-551-63828252; Fax: +86-551-63828252;  
emails: bsun@mail.ustc.edu.cn (B. Sun), ahcxl@163.com (X. Cai), 502283466@qq.com (Y. Cheng), 2392276291@qq.com (F. Xu), 
765846857@qq.com (F. Liu), 1045441563@qq.com (J. Zhang), 1341451826@qq.com (Z. Tang), 596820989@qq.com (Y. Wang),  
zhushuguang@ahjzu.edu.cn (S. Zhu) 
bNanomaterials and Environmental Detection Laboratory, Hefei Institute of Physical Science, Chinese Academy of Sciences,  
Hefei 230031, China 
cKey Laboratory of Functional Molecular Solids, Ministry of Education, College of Chemistry and Materials Science, 
Anhui Normal University, Wuhu 241002, China, email: jyliu@ahnu.edu.cn (J. Liu)

Received 11 May 2021; Accepted 21 July 2021

a b s t r a c t
In this paper, Ni-Mo-S (NMS) nanomaterial was prepared by a simple hydrothermal method and 
used as a new adsorbent to remove Congo red (CR) from azo dye wastewater. The crystal phase, 
morphology and microstructure of the samples were characterized by scanning electron micros-
copy, energy-dispersive X-ray spectroscopy, X-ray diffraction, Brunauer–Emmett–Teller surface 
area and Fourier transform infrared spectroscopy. The adsorption isotherm, kinetics and ther-
modynamics, as well as the influence of different Ni-Mo molar ratios and pH values on the exper-
iment were studied. The experimental results show that NMS (Ni-Mo molar ratio 1:2) has a good 
adsorption capacity for CR. According to the Langmuir isotherm model, the maximum adsorption 
capacity was 490.20 mg/g. The adsorption kinetics is in good agreement with the pseudo-second-or-
der model, and the adsorption equilibrium can be reached within 30 min. Moreover, the maximum 
removal rate of CR reaches 93.07% at pH = 7 and pHpzc = 7.64 according to zeta potential. Finally, the 
mechanism of adsorption of CR by NMS (Ni-Mo molar ratio 1:2) was discussed.
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