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Fig. 1 The relationship between pH value and morphology distribution in H,COs solution at 25 C
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Fig.2 XRD and SEM of carbonization products at different pH values
(a: pH=4.8; b: pH=5.0; c: pH=5.2; d: pH=5.4; e: pH=5.6)
(25°C, 400 r/min, YCl; ¥ 0.3 mol/L, NaOH ¥ 1.0 mol/L, CO, Jiii& 0.1 L/min)
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Fig.3 XRD and SEM of carbonization products at different temperature
(a: 25 C; b: 35 C; c: 45 C; d: 60 C)
(pH=5.0, 400 r/min, YCl3¥KF 0.3 mol/L, NaOH #J¥ 1.0 mol/L, CO, £ 0.1 L/min)
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Fig. 4 XRD changes during carbonization process
(35 C, pH=5.0, 400 t/min, YCl;¥&Z 0.3 mol/L, NaOH ¥&J& 1 mol/L, CO,Jii# 0.1 L/min)
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Table 1 Variation of diffraction intensity of each crystal plane at different time (relative intensity /x=(/-1i)/Io)

(hkD) 50 min 60 min 70 min
26(°) 11.65 11.77 11.79
(002) I 485 600 753
Ix 0 0.24 0.55
26(°) 15.73 15.76 15.67
(101) I 500 758 889
Ix 0 0.52 0.78
26(°) 19.44 19.41 19.41
(020) 1 589 1169 1542
Ix 0 0.98 1.62
26(°) 22.88 23.03 22.93
(103) 1 427 611 753
Ix 0 0.43 0.76
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Fig.5 SEM changes during carbonization
(a: 10min; b: 20 min; c: 40 min; d: 60 min; e: 70 min)
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Fig. 6 TEM changes during carbonization

(a: 20 min; b: 40 min; c¢: 60 min; d: 70 min; e-f: 70 min)
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Fig. 7 Schematic diagram of crystallization growth mechanism during carbonization

(a: 10min; b: 20 min; c: 40 min; d: 70 min)
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Fig. 8 XRD and SEM of yttrium carbonate prepared by carbonization at different stirring speed
(a: 300 r/min; b: 400 r/min; c: 500 r/min; d: 700 r/min; e: 900 r/min)
(pH=5.0, 35 ‘C, YCL¥RJ¥ 0.3 mol/L, NaOH ¥J¥ 1.0 mol/L, CO, it 0.1 L/min)
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Fig. 9 XRD and SEM of yttrium carbonate prepared by carbonization at different CO, flow rate
(a: 0.04 L/min; b: 0.06 L/min; c: 0.1L/min; d: 0.2 L/min; e: 0.4 L/min)
(pH=5.0, 35 ‘C, YCL;#&Z 0.3 mol/L, NaOH ¥&f& 1.0 mol/L, 700r/min)
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Fig. 10 XRD and SEM of yttrium carbonate prepared by carbonization at different Y Cl; concentration
(a: 0.1 mol/L; b: 0.2mol/L; c¢: 0.3 mol/L; d: 0.5 mol/L)
(pH=5.0, 35 ‘C, CO,¥ii#& 0.1 L/min, 700r/min)
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Study on the mechanism and technology of preparing crystalline
yttrium carbonate by CO, carbonization

CHAI Zhou-yi'?, LAI An-bang"?, GAO Meng-lan', ZAN Miao-miao'?, XIAO Yan-fei "

(1. Faculty of Materials Metallurgy and Chemistry, Jiangxi University of Science and Technology, Ganzhou 341000,
Jiangxi, China; 2. Ganzhou Engineering Technology Research Center of Green Metallurgy and Process

Intensification, Ganzhou 341000, Jiangxi, China)

Abstract: Yttrium oxide is an important rare earth oxide, which is widely used in many fields, and yttrium carbonate, as
an important precursor for the production of yttrium oxide, has an important influence on the preparation and product
performance of yttrium oxide. In this paper, CO, carbonization method is used to prepare crystalline yttrium carbonate,
and the carbonization process is explored by XRD, SEM, TEM. The morphology and structure evolution mechanism of
yttrium carbonate crystal nucleation and growth process and the effects of CO, flow rate, stirring speed, and YClj
concentration on the crystallization performance were studied. The results show that a large number of needle-like
crystals intertwined flake crystal yttrium carbonate dihydrate can be obtained under the conditions of pH 5.0 and system
temperature of 35 ‘C, and its growth is a coexistence process of Oriented attachment (OA) and Ostwald ripening (OR)
mechanisms. Moreover, after determining the temperature and pH, the stirring rate, CO, flow rate and the concentration
of YCI; during the carbonization process have little effect on the crystallization of yttrium carbonate. The CO,
carbonization method has the advantages of environmental protection, simple operation, mild conditions, easy
industrialization, etc., which can provide a reference for the green and efficient preparation of other crystalline rare earth
carbonates.

Key words: CO,; carbonization; yttrium carbonate; crystallization mechanism; OA; OR
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