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Dehydration thermodynamic characteristics of lanthanum carbonate
octahydrate and new ultrasonic preparation technology of

lanthanum carbonate tetrahydrate
WEI Yujing ,ZHOU Wangting CHEN Dezhen s ZHANG Guoging
(School of Materials Science &. Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To develop a new technology for the preparation of lanthanum carbonate tetrahydrate
(La, (CO3)3°4H,0), thermal gravimetric analyzer and differential scanning calorimeter were employed to
investigate the thermodynamic dehydration process of lanthanum carbonate octahydrate (La, (CO; ), ¢ 8H,O).
Furthermore, the activation energy for each dehydration stage was calculated using the Ozawa equation.
Based on this, ultrasonic technology was introduced to facilitate the dehydration of La, (CO;),+8H,0 to
prepare La, (CO;); *« 4H,0O, and the phase, elemental composition, morphological structure, and
phosphate binding capacity of La, (CO;)4*4H, O were analyzed. The results indicated that La, (CO;)4+8H, 0
sequentially lost 2, 2, and 4 crystal waters at 80 ‘C, 105 C, and 350 ‘C, respectively, and after losing 4
crystal waters, La, (CO;);*8H,0 could transform into the more thermodynamically stable La, (CO; ), «4H,O.
The La, (CO;);+4H,0 produced by ultrasonic technology had high phase purity, contained no impurity
elements, and exhibited a morphology of uniformly dispersed flakes. In addition, the phosphate binding rate
of La, (CO,);+4H, O reached 98. 27 % within 270 minutes, demonstrating excellent phosphate binding efficiency.
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The La, (CO;), *4H, O prepared using ultrasonic technology in this study, which exhibits excellent dispersibility

and high phase purity, has significant potential in the treatment of hyperphosphatemia.

Key words: lanthanum carbonate octahydrate (La, (CO;),+8H,0); dehydration; activation energy;

ultrasonic technology; lanthanum carbonate tetrahydrate (La, (CO;),*4H,0)
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