
Accepted Manuscript

Preliminary study on preparation of ammonium metatungstate
from ammonium tungstate solutions using bipolar membrane
electrodialysis

Wenjuan Guan, Li Zeng, Guiqing Zhang, Chengwei Zeng,
Guanghao Shang, Dezhi Wang

PII: S0304-386X(17)30071-3
DOI: doi: 10.1016/j.hydromet.2017.01.013
Reference: HYDROM 4504

To appear in: Hydrometallurgy

Received date: 13 February 2016
Revised date: 30 January 2017
Accepted date: 31 January 2017

Please cite this article as: Wenjuan Guan, Li Zeng, Guiqing Zhang, Chengwei Zeng,
Guanghao Shang, Dezhi Wang , Preliminary study on preparation of ammonium
metatungstate from ammonium tungstate solutions using bipolar membrane
electrodialysis. The address for the corresponding author was captured as affiliation for all
authors. Please check if appropriate. Hydrom(2017), doi: 10.1016/j.hydromet.2017.01.013

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.

http://dx.doi.org/10.1016/j.hydromet.2017.01.013
http://dx.doi.org/10.1016/j.hydromet.2017.01.013


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1 
 

1
Preliminary study on preparation of ammonium metatungstate from 

ammonium tungstate solutions using bipolar membrane electrodialysis 

 

Wenjuan Guan
1,2,3

, Li Zeng
*1,2

, Guiqing Zhang
1,2

, Chengwei Zeng
1,2

, Guanghao Shang
1,2

, Dezhi 

Wang
3
 

 
1 School of Metallurgy and Environment, Central South University, Changsha 410083, Hunan, hina. 

2 Key laboratory of Hunan Province for Metallurgy and Material Processing of Rare Metals, Changsha 410083, 

China. 

3 School of Materials Science and Engineering, Central South University, Changsha 410083, Hunan, China 

 

Abstract: A novel process for the preparation of ammonium metatungstate (AMT) from industrial 

ammonium tungstate solutions using bipolar membrane electrodialysis (BMED) was developed. 

The preliminary study results showed that the BMED process can be used to effectively prepare the 

AMT solution from the (NH4)2WO4 solution with the current efficiency of 73.8%. The direct 

recovery of WO3 reached 99.5% with the power consumption only 864.3 KWh/t WO3. The obtained 

AMT solution can be directly used to produce the AMT crystal. The solubility of the final AMT 

product reached 650 g AMT per 100 g H2O at 25 °C, which meets the Chinese national standard on 

the preparation of petrochemical hydrodesulfurization catalysts. The new process exhibits 

significant advantages including short flow sheet, low energy consumption, high recovery of WO3 

and high quality of product, and environmental friendliness. 
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1. Introduction 

Ammonium metatungstate (AMT) with chemical formula of (NH4)6(H2W12O40)·nH2O is an 

ammonium isopolytungstate (Zhang and Zhao, 2005). It is regarded as a petrochemical product for 

the preparation of W-series hydrodesulfurization catalysts because of its large molecular weight and 

high water solubility of over 300 g AMT per 100 g H2O at 25 °C (Zou, 1992). 

The methods to prepare AMT include solid and liquid phase conversions. For the method of solid 

phase conversion, the traditional process with thermal decomposition of ammonium paratungstate 

(APT, (NH4)10(H2W12O42]·4H2O) crystals is currently used as the main process to produce AMT in 

the industry (Carpenter and Laferty, 1985). In this process, the APT crystals are firstly decomposed 

to generate amorphous state of AMT by controlling temperature, partial pressures of ammonia and 

water, following by leaching with hot water, adjustment of pH to 3~4 and evaporation to produce the 

AMT crystals. Although the final product with good quality can be obtained, the drawbacks of this 

method are long flow sheet, low direct recovery of WO3 (< 85%), relatively low thermal 
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