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Table 1 Analysis of physical and chemical properties of aluminum hydroxide from different origins
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FE i ALEE D /um .
Th U Sio, Fe,0, Na,0 (m*-g™)
AH-1 70 380 0.0150 0.0100 0.300 66.31 0.227
AH-2 34 150 0.012 3 0.003 4 0.120 45.75 0.456
AH-3 24 185 0.014 4 0.004 2 0.154 57.12 0.251
AH-4 86 1500 0.005 7 0.005 6 0.370 55.33 0.288
AH-5 5 278 0.036 0 0.004 8 0.150 60.14 0.335
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Fig.1 The SEM images of aluminum hydroxide from different origins
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different hydrothermal reaction time
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Fig. 3 Displays the nitrogen adsorption-desorption isotherms of samples prepared under different hydrothermal

reaction time
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properties of boehmite
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Fig. 8 XRD diffraction patterns of boehmite samples
prepared from hydrogen-aluminum raw materials with

different particle sizes
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Fig. 10 Nitrogen adsorption-desorption isotherms of boehmite with different particle sizes
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Table 3 Effect of reaction time in acidic solution on

the physicochemical properties of boehmite

IS I ] /h Th/ppb Ulppb Na,0/%
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Preparation process of low-a alumina by industrial aluminum hydroxide

HOU Huanhuan, HU Boqiang, WANG Jianli, ZHANG Xiaoxu, YANG Xu, WANG Yi

(Zhengzhou Non-ferrous Metals Research Institute Co. , Ltd. of CHALCO, Zhengzhou 450041, China)
Abstract: Low-radioactivity alumina is highly demanded in high-end applications. However, the emerging
synthetic route using 4 N high-purity aluminum (with extremely low radionuclide content) as feedstock leads to a
remarkable increase in production cost. In this work, low- o alumina was prepared from ordinary industrial
aluminum hydroxide via a combined process: hydrothermal synthesis of boehmite, acid leaching for removal of
radioactive elements, and high-temperature calcination. The process was optimized, and the products were
systematically characterized. The maximum specific surface area and pore volume of boehmite were achieved at a
hydrothermal temperature of 200°C for 2 h. Grinding pretreatment destroyed the agglomerate structure of aluminum
hydroxide, exposing the encapsulated radioactive elements, which facilitated the efficient removal of Th, U and
other impurities in the subsequent hydrothermal process. Acid neutralization converted the entrapped U and Th in
the boehmite precursor into soluble ions. After acid leaching with 10% HCI for 2 h and calcination at 1 250°C for
2 h, the contents of Th and U in the product were both below 10 ppb(107), the Na,O content was only 0. 006%,
and the a«-phase conversion ratio exceeded 90%. Using industrial aluminum hydroxide as raw material, high-
performance low- o alumina satisfying high-end application requirements was obtained via the grinding-
hydrothermal-acid washing-calcination process. This strategy breaks the dependence on high-purity feedstocks for
low-a alumina production, and significantly reduces the manufacturing cost.
Key words: industrial aluminum hydroxide; low-a alumina; boehmite; grinding; hydrothermal-acid dissolution;

porosity
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