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Abstract

In this study, the separation and recovery of cerium hydroxide was investigated from the wasted cerium polishing powders.
Waste cerium polishing powder contains 64.5 wt% of rare earth oxide and the content of cerium oxide is 36.5 wt%. Since cerium
oxide, 56.3% of rare earths, is the most stable state in rare earth, the dissolution of cerium oxide in acid solution is not easy.
Therefore the process of rare earth oxide by sulfation and water leaching was examined in order to increase the recovery of rare
carth. Rare earth elements were recovered in the form of Re-Na(SQ,), by the addition of sodium sulfate to leached solution. The
slurry of rare earth hydroxide was prepared by the addition of Re-Na(SO,), to sodium hydroxide solution. After the oxidation
of cerous hydroxide(Ce(OH)s) to ceric hydroxide(Ce(OH),) by aeration, ceric hydroxide was separated from other rare earth
hydroxides by controlling the acidity of solution.
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Table 1. Chemical compositions of waste cerium polishing

powder.
Composition TREO' (%) Ce(%)
Content 64.5 36.3

*TREQ : Total Rare Earth Oxide
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Fig. 1. Effect of amount of sulfuric acid on the yield of rare
earth. (Sulfation Temp. & Time; 600°C, 2 hrs.,
Leachng Temp. & Time; 50°C. 2 hrs., Pulp density;
10%)
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Fig. 2. Effect of leaching temperature on the yield of rare
carth. (sulfation temp. & time; 600°C, 2 hrs,,
sulfuric acid; 2.5equiv., leachng time; 2 hrs., pulp
density; 10%)
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Fig. 3. Effect of leaching time on the yield of rare earth.
(sulfation temp. & time; 600°C, 2 hrs., sulfuric acid;
2.5equiv., leachng temperature; 50°C, pulp density;
10%)
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Table 2. Solubilities of some rare earth sulfate in water at various temperatures.

(/100 g of H;0)

Substances Formula 20°C 40°C 60°C 80°C
Cerium(I1I) sulfate Cex(SOs); 9.84 563
Lanthanum sulfate Lay(SOy); 2.33 1.67 1.26 0.91
Praseodymium sulfate Pr)(SO4)3 12.6 2.56 5.04 3.5
Neodymium sulfate Ndx(SOy)3 7.1 4.1 2.8 2.1
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Fig. 4. Effect of pulp density on the yicld of rare earth.
(sulfation temp. & time; 600°C, 2 hrs., sulfuric acid;
2.5equiv.,, leachng temperature & time; 50°C & 2
hrs)

[Rex(S0y),] FEZE o]23lHe] =tl, o7l Fatd
kel F4Na, K, Li 5)2 #H7Fsh gilol5de] &
d[Re * Na(SO,),] FHIZ Fdc). oj&d Wi 3&
oo JEFE A& Esl5slE Aol ArHY,
R B A7 £3&sde 2 RE 4133
EFE A7 9% S8R FESRS
A7ste] IERIEF B9S AZRSATH
(3)). REF Wris F3AE899 EFR A= o
v] 2ol on, HATE-S 40°CoAA 1A17F FE
A, AAE FMEFIER BYS o33 F, o
el S Aol FER R &4 55 &
&R I ER T S0 SRS HrlEhE e
F AL IERS A olER AAREY, JEFSA
HolEe] RG] 3= AHEH, TEES
AYo|EE 1.5x10%g/100 g of waterol™ AlF-S-24)
o|Ex g Hx] ) B gpoa gihie
FIER 59 4 T Ao Sakg Hrisk A3
I EFSAIES AEEA Yo n nlEr HEE
& FEF AR HHEFIEF B9 Fdz A
F 5 £ AT

A719t Zo) ZeE IMWEFIES B9 #3038
UEF 588 A7isid Algol x3d FIs8ER




A B MR TRl D ROl <l AestAlEe 7

R I S Y —y———@
3
£
2 |
= -
3 n
N P
(o] /’
> e
g -~
o // —~M- Yield
- .
80 - > -
3 = @ Purity
2 T
> o
"
70 1 I 1 1 i 1

30 40 50 60 70 80
Temperature(°C)

Fig. 5. Effect of solution temperature on the oxidation of
cerium during aeration. (aeration time; 4 hrs, pH of
suluric acid solution; 2.5)
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Table 3. pH of sulfuric acid aqueous solution at which rare
earth hydroxides precipitate.

Media SOy
Rare earth elements pH
La** 7.41
ce* 735
Pt 7.17
Nd** 6.95
Sm** 6.70
Eu** 6.68
Y3 6.83
Ce™ 2.65
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Fig. 6. Effect of aeration time on the oxidation of cerium.
(oxidation temperature; 80°C, pH of sulfuric acid
solution; 2.5)
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Table 4. The solubility and the solubility product constant of
rare earth hydroxide.

Element Ksp, 25°C Solubilty
mM(Re*) | Re,O5(mg/l)
La 11x107° 8.0x107 13
Ce 7.0x107! 4.0x107 0.7
Pr 8.0x10! 42x107 0.7
Nd 3.1x1072! 1.8x107 0.3
Sm 4.6x10% 1.1x107 0.2
Eu 1.3x10% 0.8x107 0.14
Gd 1.8x10% 0.9x107 0.16
Lu 3.9x10°24 0.6x107 0.12
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Fig. 7. Effect of pH of sulfuric acid solution on the yield and
purity of cerium hydroxide. (oxidation temperature;
80°C, aeration time; 4 hours)
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