
Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2017.21540

96 (2017) 224–230
November

* Corresponding author.

Presented at the 9th International Conference on Challenges in Environmental Science & Engineering (CESE-2016), 6–10 November 2016, 
Kaohsiung, Taiwan, 2016.
1944-3994/1944-3986 © 2017 Desalination Publications. All rights reserved.

Tohdite recovery from water by fluidized-bed homogeneous granulation process

Anabella C. Vilandoa,b, Alvin R. Caparangab, Yao-Hui Huangc, Ming-Chun Lud,*
aDepartment of Chemical Engineering, College of Engineering, Adamson University, Ermita, Manila, Philippines,  
emails: acv_rev@yahoo.com.ph, anabella.vilando@adamson.edu.ph 
bSchool of Chemical Engineering and Chemistry, Mapúa University, Intramuros, Manila, Philippines,  
emails: alvinrcaparanga@gmail.com, arcaparanga@mapua.edu.ph (A.R. Caparanga) 
cDepartment of Chemical Engineering, National Cheng Kung University, Tainan 701, Taiwan, email: yhhuang@mail.ncku.edu.tw
dDepartment of Environmental Resources Management, Chia Nan University of Pharmacy and Science, Tainan 71710, Taiwan,  
email: mmclu@mail.cnu.edu.tw 

Received 20 January 2017; Accepted 3 October 2017

a b s t r a c t
Fluidized-bed homogeneous granulation process (FBHGP) is an advanced process that can remove 
heavy metals in wastewaters by forming densified granules without using seed material. This investi-
gation studies the aluminum recovery from water by FBHGP. The effluent pH (pHe) was an essential 
factor in determining the efficacy of FBHGP in terms of Al removal (%) and granulation ratio (GR, %). 
The Al removal % that was achieved by the growth of aluminum oxide hydrate nuclei at 300 mg·L−1 
with an influent molar ratio of [H2O2]in/[Al3+]in = 2.50 was 99.12% at pHe = 9.0 ± 0.2. However, the GR of 
96.47% that transformed the crystalline phase of granular pellets from aluminum hydroxide to alumi-
num oxide hydrate (Al10O15H2O-Tohdite) was confirmed by the X-ray diffraction analysis. An effective 
FBHG process ran under a supersaturation was close to the metastable region, as discussed by the 
evaluations of hydraulic conditions and supersolubility activities in the effluent. To conclude, a practi-
cal way of recovering aluminum from aqueous solution into a granule form and non-toxic compound 
of aluminum oxide hydrate was done.
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