IR & FEHF (Shigen—to—Sozai)
Vol.117 p. 288—292 (2001)

«cse®OW R

Sm(IID-Co(l) &> 2 VIR D

T RIBER T & 2 0P tE™
— WHIHBREC & 5 BAMEOMECIIT BH% (5 1 #) —

(L. gl oz om # Xk A F

Cryatallizing-stripping of Sm(III) and Co(II) as Composite Oxalates
and Their Physical Properties
— Studies on production of composite powders with crystallization stripping (1st Report) —

by Kei SASABE?, Junji SHIBATA? and Hideki YAMAMOTO?
a. Department of Chemical Engineering, Faculty of Engineering, Kansai University, Suita-shi,
Osaka 564-8680, Japan

A selection method of an extractant and a precipitant to be effective in crystallization-stripping was investi-
gated by using a relation between the extraction-stripping behavior of metal ions from the organic phase containing
an extractant and the solubility of insoluble metal salts such as metal carbonates and metal oxalates. The uniformly
mixed metal composite powders, which had a controlled particle size and shape, were produced by the crystalliza-
tion-stripping of two metal ions from the organic phase. The objective product was the metal composite powders
of samarium and cobalt as a magnetism material.

An extractant and a precipitant to be effective can be selected in crystallization-stripping by investigating the
relation between a stripping condition of metal ions from the organic phase and the solubility of metal salts. Ver-
satic Acid 10 and oxalic acid are a good combination in crystallization-stripping of Sm(III) and Co(II). The crys-
tallization-stripping reaction of Sm(III) and Co(Il) from Versatic Acid 10 is fast, and Sm(III) and Co(Il) in the
organic phase are recovered more than 96 % as metal oxalates in Smin reaction time. The recovery and particle
shape of samarium-cobalt oxalates are affected by aqueous pH and agitation speed. With oxlaic acid solution at
pH2 ~ 6, Sm(III) and Co(Il) in the organic phase are completely recovered as metal oxalates. Samarium-cobalt
oxalate composite powders obtained at 600 rpm agitation speed are the uniformly mixed powders with the objective

ﬁ3

composition.
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50T, Sm(D) NFEESND pH ICHHIET L Z LI L v AHHEO
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Fig.1 Extraction curve of metal ions with D2EHPA.

Experimental conditons 3

Extractant conc.:1.0 mol / dm? |
Initial metal ion conc.: 0.005 mol / dmﬂ
eaction time: 60 min

100
Fe(Im)
80 - Co(1)
T Ni(TT)
5 60 - cu(Tm)
I3 Zn{1
g w0 L A( )
g a(1)
o0 | Nd(1m)
Sm(m)
0
0 5
pH
Fig.2 Extraction curve of metal ions with PC-88A.
Experimental conditons \
Extractant conc.:1.0 mol / dm? |
Initial metal ion conc.: 0.005 mol / dmj
eaction time: 60 min
100
B Al
80, Co(m)
= o Ni(I)
SO -
5 O Cu(l)
g w o Zn(1)
= 40 Ag(1)
g O n
v Nd(m)
20 +
O Sm(ll)
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2 3

pH
Fig.3 Extraction curve of metal ions with VA10.
Experimental conditons
Extractant conc.:1.0 mol / dm3 |
Initial metal ion conc.: 0.005 mol / dmj
Reaction time: 60 min
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Table 1 Solubility product of metal carbonates' Hs)
Metal carbonate | Temp. [K] Ksp
FeCOs —_ 3.5x10™"
CoCOs3 —_ 1.05x10™
NiCO3 —_— 1.3x107
CuCOs3 —_ 2.5%x10™"
ZnCO3 298K 1.0x10™
Ag2COs 298K 8.1x10™
Y2(CO3)3 298K 2.5%x10%
Laz(CO3)3 298K 4.0x10%
Nd2(COs3)3 298K 1.0x10%
Smz(CO3)a 298K 3.2x10™
Yb2(COs)3 298K 7.9%10%
Table 2 Solubility product of metal oxalates 1915),
Metal oxalate Temp. [K] Ksp
FeC204 — 2x107
CoC204 298K 6.3x10°
NiC204 291K 4.0x10™
CuGa04 298K 3.0x10%
ZnC204 291K 2.75x10°
Ag2C204 201K 1.4x10™
Y2(C204)3 — 5.34x10%
Laz2(C204)3 — 1x10%
Pra2(C204)3 298K 4.6x10%
Nd2(C204)3 298K 4.3x10%
Sm2(C204)3 298K 1.02x10%
Yb2(C204)3 298K 4.9x107
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12, HhHANC D2EHPA R° PC-88A % M7z & 1213 VAL0 LV &
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L7z3=>C, HhiANC VAL, TEBFNC Y = DB E WD &, @
BT CAJR S = U & BT 5 s AT RIBEEREN T2 5 &5 %
bivd,
ANy = v E AWz &0 VAIO 2250 Sm(l) B XL
Co(ID) DEHFHBERIEITR D & 5 ick s s 112,
(a) HIBERES (R : A
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(b) ¥ = UBROMREER S
H,C,0, = HC,04~ +H"
HC,0,” == C,0,> +H"
(c) EBHTRG
2Sm** +3C,0,27 =2 Smy(C,04); |
Co?" + (047 =2 CoC,0, |
2 HH5% T O AT HIBE ORGSO IR D X IR En 5,
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Fig.4 Solubility of metal carbonates as a function of pH calculated from
the solubility products.
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Fig.5 Solubility of metal oxalates as a function of pH calculated from
the solubility products.
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B TEREIC B A 5 2 HIRIED pH CHEEE IZ >\ THiR &
1Totz, ¥ a2 VI L D VALO 5 o Sm(I) 3 L T Co(ll) Ot
SHIBEHR L % Fig.6 12oR"$, Sm(ID) 3 LT CoIl) & & I fbirFfkE
FEVTE <, BOGRER 5 43 C Sm(ID) O FIEEE, SATRITK 96, 95%
THY, Colll) DFIBER, SHTRITLISKER S 53 TKI 90, 89% T
bolo, MEEA A & bHEER L BITROMHENT &5 F|

100 5 5 o {?
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2
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% 0 1 1 1 L 1
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83 g0 Lo Q@
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0 1 1 I Fl 1
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Fig.6 Stripping and crystallization of Sm(IIT)—Co(II)
as a function of reaction time.
Experimental conditons
Versatic Acid 10 conc.:1.0 mol / dm?
Initial Sm(Il)conc.: 0.01 mol / dm®
Initial Co(IT)conc.: 0.085 mol / dm?
Oxalic acid conc.: 0.1 mol / dm
Initial pH :1.5, Agitation speed : 400rpm
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Fig.7 Stripping and crystallization of Sm(III)—Co(II) as a function of pH.

Experimental conditions are the same as
the conditions in Fig.6 except the reaction

time of 30 min.
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Fig.8 SEM photographs of Sm-Co oxalate powders obtained at various pH.
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2) Agitation speed 600rpm

Fig.9 SEM photographs of Sm-Co oxalate powders obtained
at different agitation speed.
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Fig.10 Atomic weight percent of Sm and Co in the obtained
mixed composite powders.

Experimental conditions are the same as
the conditions in Fig.6 except oxalic asid
concentration of 0.06 mol / dm?, the reaction
time of 30 min and pH.
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