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Fig. 1 Relation curves of pHs and feed molar ratio
(HCOs~/Y?**) when yttrium ion was precipitated
step-wise by ammonium bicarbonate under

25%C (a) or 50<C (b)
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Fig. 2 Relation curves of solution pH and aging time when
precipitated with different feed molar ratios
(The numbers beside the curves are the feed molar
ratio of HCO; ™ /Y?*, and the aging temperature:
(a) 25C; (b) 50C)
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Table 1 Composition Analyses of Products Precipitated or Crystallized from Lower Feed Molar
Ratio (HCOs~/Y** =1.5) Zone (Values in Parentheses are Calculated from the Composition)

aging temperature and crystal type C% H% Cl% Y% composition
25%C, amorphous 4.23(4.19) 5.626(5.64) 2.88(2.97) 25.00(24.87) Y.(C0s); sClo (OH)o 4 + 20H.0 (1)
40C, crystal 8.52(8.93) 1.250(1.24) 0.15(—) 44.59(44.16) Y:(C0Os3)30 * 2. 5H.0 (2)

£2 FEREHCO, /Y =3.0)HRENENARTHWHARIIFER
Table 2 Composition Analyses of Products Precipitated or Crystallized from Equal Feed Molar
Ratio(HCO;~ /Y** =3.0) Zone (Values in Parentheses are Calculated from the Composition)

aging temperature and crystal type C% H% Cl% Y% composition
40%C, amorphous 6.81(6.86) 2.37(2.33) 0.61(0.67) 41.61(42.02)  Y:(CO3)2 2Clo s(OH)1 05 * 4. 4H:0  (3)
60%C, crystal 8.84(8.81) 1.15(1.14) 0.035(—)  45.46(45.15)  Y:(CO1)28(0OH)0 24 » 2. I1H:0 (4)
50%C (hot feed), crystal 8.99(8. 96) 1.22(1.11) 0.021(—)  45.06(44.85)  Y:(CO3)29(0OH)oo0s * 2. 2H.0 (5)

R3 WEE(HCO, /Y =65 15) FRRMEMNERTWHER S IER
Table 3 Composition Analyses of Products Precipitated or Crystallized from Higher Feed Molar
Ratio(HCO;  /Y’* =6.5 or 15) Zone (Values in Parentheses are Calculated from the Composition)

feed molar ratio, crystal type,

o C% H% N% Y% composition
aging time and temperature
6.5, amorphous, 5min, 25°C 7.02(7.05) 2.99(2.91) 2.76(2.78) 39.17(39.29) (NHa)o4sY(CO3): 33(OH)p s * 2H:0 (6)

6.5, crystal, 12}1, 25% 7.37(7. 58) 3. 22(3 48) 3. 60(375) 33 34(3400) (NHA)()MY(COJ)LM(OH)U 40 3H20 (7)
6.5, crystal, 12h, 60C 8.65(8.61) 3.03(2.98) 3.86(3.91) 36.11(35.47) (NH4)o Y (COs)ts0(OH)o 10 2. 2H0 (8)
15, crystal, 6h, 25°C, 9.76(9.80) 2.51(2.45) 5.68(5.72) 36.6(36.3) (NH.)Y(COs):* H:0 (9)
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Fig. 3 XRD pattems of products crystallized from equal (a-1),

lower(a-2) and higher (b) feed molar ratio zone
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Fig. 4 SEM photographs of yttrium carbonate prepared at equal

feed molar ratio (a) and quasi-double ammonium yttrium

carbonate obtained in higher feed molar ratio zone (b)
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The Composition and Crystalline Phase Type of Products Obtained
by Precipitating Yttrium Ion with Ammonium Bicarbonate

LI Yong-Xiu* LI Min HE Xiao-Bin GU Zi-Ying HU Ping-Gui ZHOU Xue-Zhen
( Rare Earth Engineering Technology Research Center, Nanchang University, Nanchang 330047)

The relationships of crystal type, crystallization speed, purity, grain size and shape of rare earth carbonate
with precipitation and crystallization conditions are very important for the production of rare earth carbonate with
high efficiency, high quality and low cost. It is necessary for us for further understand the crystallization process
mechanism and the factors effect on the crystallization. In the present paper, the crystallization characteristic.
composition and crystal phase type of yttrium carbonates or ammonium yttrium carbonates precipitated from yttrium
chloride solution using ammonium bicarbonate as precipitant were determined by chemical analysis, X-ray powder
diffraction and the pH situ-determination. It was found that the crystal phase type was dominated by the feed molar
ratio of ammonium bicarbonate to yttrium chloride, and the crystallization speed and the crystal composition were
also influenced by temperature, feed manner and aging period etc. When precipitating and aging under lower
temperature, crystallization is easy to take place in the high feed molar ratio zone, and when increasing tempera-
ture, crystallization will take place both in lower and higher feed molar ratio zones. The results show that spherical
yttrium carbonate with tengerite type crystal phase can be formed within the temperature 30 ~ 70°C when feed molar
ratio of ammonium bicarbonate to yttrium chloride is less than 4, and that a thombus flake crystal, which possesses
the composition of ammonium yttrium quasi-double carbonate and a new XRD pattern, is formed when the feed
molar ratio is over 4. Their compositions can be represented as (NHs).Y(COs)s(OH). * nH:0, a <1, 1 < b <
2, ¢=3+ a-2b. A fine crystal of ammonium yttrium double carbonate with the formula of (NHs)Y(CO:). - Hz20

can also be obtained as using an enough amount of ammonium bicarbonate and aging enough time.

Keywords: yttrium carbonate crystal phase type crystallization ammonium bicarbonate
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