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Fig. 2 XRD patterns(a) and SEM images((b), (c)) of precipitate product obtained at 60 ‘C and 80 °C with optimal pH ranges
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Fig. 4 PVM images at different time during precipitation crystallization process (80 C, pH 5.9-6.0): (a) 10 min; (b) 20 min; (¢) 30

min; (d) 40 min; (e) 50 min; (f) 60 min



2462 T EA O8RS

2020410 A

2.1.3  JUES IR XRD. SEM AR ARE,
P

N T PR UERRBRELUTIE 45 d i 72, B8O C,
pH 5.9~6.0) [\ PTIE SEI AT G, KA ] s Bz B[] T 43
FIPTEYHEAT 7 XRD. SEM FRLEEAR AL 23 #T,
SR S 6 Fras . W S(a)F AT & i, 7 150 min
I AR BT TVE W) O TR B/ W B AR PRI AT e 0 o
B 5(o)~(O) A LAE H, 7R NI B, I A
B BR A0 5 S UTTE P AR AOK B A%, X 28 A% K 4]
X kA AT, B LA B I L FORL B I B

(@
150 min

120 min

90 min

60 min

30 min

Y,(COs);-2H,0

H]‘ |‘||||‘||||.IHIHHHII Lo

10 20 30 40

& 5 Tl_JJiT“HTIEﬂFﬁH

JUTEF ) XRD ﬁéﬁu SEM 14
Fig. 5 XRD patterns(a) and SEM images((b)—(f)) of precipitate product obtained at different reaction time (80 ‘C, pH 5.9-6.0):
(b) 30 min; (c¢) 60 min; (d) 90 min; (¢) 120 min; (f) 150 min
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Fig. 6 Particle size and particle size distribution of precipitate

product obtained at different reaction time (80 C, pH 5.9-6.0)
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Fig. 7 Settling properties of aged product obtained under different temperature and time: (a) Aging 1 h; (b) Aging 2 h; (c) Aging 4 h;

(d)Aging 6 h
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Precipitation crystallization process of
yttrium carbonate and its influencing factors

GAO Guo-hua', LAI An-bangl, ZHOU Xiao-fang3 , LIAO Chun-fa', LIU Jun-yunz, XIAO Yan-fei'>2

(1. Faculty of Materials Metallurgy and Chemistry, Jiangxi University of Science and Technology,
Ganzhou 341000, China;
2. Qiandong Rare Earth Group Co., Ltd., Ganzhou 341000, China;
3. General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: In view of the difficulty in obtaining crystalline yttrium carbonate by sodium carbonate precipitation process,
the sodium carbonate was used as precipitant, the effects of temperature, pH, aging and seed crystals on the crystalline
precipitation of yttrium carbonate were studied by conventional precipitation experiment and FBRM-PVM, and the
precipitation crystallization process of yttrium carbonate was analyzed as well. The results show that the precipitation
crystallization process of yttrium carbonate is a dynamic equilibrium process of induced nucleation—crystal particles
growth—Ostwald ripening at 80 ‘C and pH 5.9-6.0. Under this condition, the precipitate product with better settling
properties and certain crystallinity is obtained. In addition, the high temperature stirring aging process has no positive
effect on the crystallization of yttrium carbonate. But the shear nucleation and contact nucleation in the aging process can
gradually transform the larger particles into smaller particles, leading to a decrease in the average particle size in the
system. Moreover, seed crystals can promote crystallization transformation and accelerate Ostwald ripening. In the seed
cycle process, the crystal growth process is a process of nucleation—needle-like and sheet-like growth—needle-like and
sheet-like crystals aggregated into spherical crystals of tengerite type yttrium carbonate. Finally, crystalline yttrium
carbonate with a particle size of 12.0 um and uniform dispersion can be obtained under the conditions of the first cycle of
seed crystals. The research in this paper will provide theoretical guidance for the preparation of crystalline yttrium
carbonate by sodium carbonate precipitation.

Key words: sodium carbonate; FBRM-PVM,; crystallization; yttrium carbonate; Ostwald ripening
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