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"1 FEAERTFEEHR Co?*+20H=Co(OH)y,) (3)
Table 1 Equilibrium equations and equilibrium Y3++3OH'—Y(OH) (4)
constants (T=298 K) - 3©)
) . CIEEH
No. Reaction equation logK Ref. o - o .
oG OH +HC.On 105 [24] [Co™]o= Kepa/[OHTT", [Y™]o= Kpa/[OH]
2C204= 2 -1 e v
§ N WIZE FHE A
? A0 =RTCOs e [Co%]=min{[Co®],» [C0®];}
3 H,O=H*+OH" -14 [25] =min{ Kspll[czo42_]’ Kspgl[OH-]z}
4 Co?*+OH=Co(OH)" 4.3 [25] [Y*]=min{[Y* s [Y*']5}
5 Co?*+20H=Co(OH),’ 8.4 [25] :min{Kspzl’Z/[Czo o Kspa/[OHT%}
6 Co*+30H=Co(OH)s’ 9.7 [25] 28 E TR F AT AE 2 X DU SRNE (1 ~F- 18 7= 2B 5 i, )T
7 Co*+40H=Co(OH),* 10.2 [25] SR E TR A R MNUWTT
8 2C0%"+OH=Co,(0H)** 2.7 [25] M+L=ML [ML]=A1[M][L]
9 4C0*+40H=Co4(OH)** 25.6 [25] M+2L=ML [ML]=B.[M][L]?
10 Co?*+20H=Co(OH)y 149 [0 00 TCFV
—_ —_ n
11 Y3*+OH=Y(OH)** 6.3 [25] - M+n|/.\-ML ) A[ML]_ﬂ”[M][L] N
A T 2%, N2 B uk 4 y YK {
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16 Co™+NHs=Co(NH)™ 199  [25] 95 R . BA[Colrs [Ylrs [Clre NI AM 52
17 Co*+2NH3=Co( NH3),* 3.50 [25] Wi DL AR Co?t. YR, C2042'$D NH, 1) =
18 Co?"+3NH3=Co( NH3)s*" 4.43 [25] WRE, HHS TSP E R, MRIER 1P 8 s N
19 Co?* +4NHs=Co( NH3),>* 5.07 [25] A ATHE S H DA R 7
20 Co?*+5NHs=Co( NH3)s?" 513 [25] [Colr=[C0**]+[Co(OH)T+[Co(OH),]+[Co(OH);]
21 Co?*+6NHs=Co( NH3)s?" 439 [25] +[Co(OH),*]+2>{C0,(OH)5"]+4{Co4(OH),"']
2 C0*+C,042= C0C,04 472 [24] +[C0(NH3)2;]+[C0(NH3)222]+[Co(NH3)Sz;]
23 o2 +2C,0,5=Co(Ca08)s" 20 [24] +[Co(NH3)," J+[Co(NH3)s" ]+[Co(NH;)6"']

24 Co%*+HC,04=Co(HC,04)* 1.61 [24]
25  Co%+2HC,0,=Co(HC,0s),  2.89 [24]

26 Co%+C,04%= CoCy04 ) 7.26 [24]
27 Y3+ C,04%= YC,04* 5.46 [24]
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Thermodynamic Analysis of Co-Y,0; Composite Powders Prepared by Coprecipitation

Qin Deqing, Tang Jiancheng, Ye Nan, Zhuo Haiou, Shi Xiaoyan, Wu Tong
(Nanchang University, Nanchang 330031, China)

Abstract: In order to prepare spherical particles of cobalt powders and to add Y,O3 into cobalt powders, the thermodynamics of the
precursor of Co-Y,03; composite powders by coprecipitation was analyzed. The Ig[M]+-pH diagram was obtained by analyzing the
thermodynamics of Co®*-Y*"-NHs-C,0,>-H,0O precipitation system. It is shown that the complexation of Co?* ions is promoted by
increasing the total concentration of oxalic acid root [C]t and ammonium root [N]+. The precipitation rate of Y*" ion is only influenced by
the total concentration of oxalic acid root [C]+, which declines with the increase of [C]y. The optimum pH values for the precipitation of
Co?" and Y*" are 2~2.5 and 1.5~2.5, respectively. The precursor of Co-Y,O; composite powders was prepared by coprecipitation with the
pH value of 2.5. The shape of the precursor composite powders is cluster ball with good dispersion. The spherical Co-Y,03; composite
powders with uniform size distribution are obtained whose mean particle size is about 5 pm.

Key words: coprecipitation; thermodynamic analysis; Co-Y,03; composite powders
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