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iz 15 SR B, ik, KHEZBR TS, B
i 0.63M i (pH 0.2) 10ml *hnx TR D BY,
EWWECBL, #OoHE ICPCEBATS. Aavy
7 AT HPIE S Table 1 wwind.

Table 1 ICP operating parameters for measure-
ments of scandium in organic solventst
Wavelength 424 .68 nm
RF power 2.0~2.2kW
Carrier gas 0.47 1/min
Plasma gas 1.201/min
Coolant gas 20.01/min

Observation height
t n-Butyl ether

18 mm above load coil
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Fig. 1 Effectof radio frequency power on intensity

of scandium with I-phenyl-3-methyl-4-tri-
fluoroacetyl-5-pyrazolone(HPMTFP)-n-butyl
ether
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Fig. 2 Effect of carrier gas flow rate on inten-
sity of scandium with HPMTFP-n-butyl
ether

RF power: 2.0kW (org. solv.), Sc: 10 ppb

v ADOBRHRAIK 1ppb &L#RD T EEM &V, &
CTRERBHSMEEE L CHEBBEFOA D v T A
5~200ppb OEFHTHRER % FR LIc/EE, FEmE
LBEZEBRERCE D Z 255 T,

3.3 EEXCHITIMEBA

3.3.1 ERBEOEE INHOBFIEREEY
AU2003EBTHD, BROBBELBEIZHLOR
FetDFEBbs AHERTILTTICP cHEATS.
FZTAAY Y ADERBCKITHERBEOREDCE
B OWTHRFE L. Zofif=verEey s, vATR
T A, Ay TAE YA L LRCER, R, %
MEOY vEIZWTh 0.1M [l Ewics & BEREN
HY, BREHREIEA TR Z 0o .

3e3¢2 REXEFLKXDZITFH H/ 2167 XH
thod 4> REE o ICP-AES kit % XTFEk wonT
EECRE LY. ZofEcESE e XH, ¥/ X
A LROT A2 A PR CREINDTHBE (Ix/lse) *
EELRCOWTE LD, TOFES Table 2 iZ/RL
tr. TZTCBIRULEA D v AD0HEE (424.68 nm)
BEBTHHARCLINLLLTY, WFhoRpdhDo A v
U AL DIETENLOFTELZIT S, Hioer
XFARD LY 7 AR X420 A OFHBERLY 100~10t%
ERDTRENZERRLTNS,

XT7REALAVHARZE 24 2R F A AEREHE
BT HhHBD Ca(PO,)F, 05 EIEIT 90% L ET
HD, Arveoa (1074~10-3%) o 105~108 {21z
4T3, #oT, TZTR7 »RORb i kEE#H%E
EEL, DOERBES e Fax o751+ {Cay
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Table 2 Spectral interference in the determina-
tion of scandium at 424.68 nm

Possible interfering element

3~10 10~102 102~108 108
Xenotime

U, Pr, Sm Nd, Gd, Dy Ce

Tb, Er
Monazite

Tb, Er U, Gd, Dy Th, Pr, Sm Ce, Nd
Apatite

Pr, Gd Nd, Ca Ce

(Ix/Ise) X100 (%); Isc: emission intensity for Sc,
Ix : emission intensity for coexisting element

(PO)6(OH);} A H v oo ADERC BT HER
HOYEBTOWT BEHL, ToHER%Y Fig. 3 WL
Pz Ipapa ET782 4+ DEDLLD FHEHE THY,
Isctapa W AH v v A (0.lppm) & 7354+ OF
BBEEN DOREREYTT. BOhAEIr~<Y Y
29 DBE LR, SFEOINYY AR IBHNTEHLE
BTSN AL TS xR L. U EDORERMD
) VEBEEAHRDO AN v Oy AOERCRTEBILEN»D
OHBENDBETH D, 2 TIHERIENES TREHE
MR 2R L.

- )

1 1 1 1 vam
TS TS S T I T
Cay0(PO4)s(OH)2, ppm

Effect of hydroxyapatite concentration on
emission intensity of scandium

Intensity (arbitrary unit)
]

Fig. 3

1) Isc+apa., (2) Iapa., (3) Isc+apa.—Iapa.;
‘Wavelength : 424.68 nm, Sc: 0.10 ppm
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HRI B, FHEL—F~DREONENRL, AA
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DEDH DY RIRLENMECL DI E BV L A8E
IRTWBED, ZzTRRIhbDFERCESE 740
Y, ¥ Vv, FEERO=—F AOR X b RERDE
n-5h v (CiHa), A4 v 7F 15 b v (CH,0), =
F ARV Y (CH,) RO n-7F 1= — 5 1 (CHi0)
BEINL, “hbBELED ICP ~D &M% Table 1 ©
WESGHT TR, TO/E, ThboBEEIXIT
ICP DR TRETH D, Nw 27757V FO B
BRI AXDORZEIF=FARVEYSKDSE-FTHV>
CAVTFAr L ySe-TF A= —FT VDR TH I
W n-7F oz —F et L HPMTFEP 2353 X<<B
RL, 0.1M TR TH B Z &b, AHHREHERE
Wit n-FF = —F LR HT.

3¢4¢2 HPMTFP-n-7 FI T —FNRICKBZR B >~
COLDOHME KBEE GEEK) RUERE (10
mg) ¥EH LIBRNDDAN v oy A0 HPMTFP-
-7 F N —T VR LD HHEY RSHESE A v
CYLA-46 b r—y— L LUTHRN LA, HHEEEX
2-2 HENs, XHHHE E(%) A L KO Bt
BERRIE LT, WEEOSEE (D) #RDA%, kR
XvEHLE. E=100D/(D+Va/Vo) i, Va, Vo
BERThKEBE L ERBESEYERT.

i) pH OFE FERBOBRCEWT, WBREET
7o\ pH I3 7chd pH 1 LIFRBWT, A vy
v ADORBELYEHL, FOEY Fig. 4 WRL.
KEWAHRD A A v 9 213 pH 0.2 s\ THELE (D)
23 250 LD TAREL, HHE(E) 1% 99.6% THo
7o Lo LERFIEHRC o L HHERMET L, E8N
AN VY AT AR pHO.6 LI EAKRETD
2 7.

i) ABOME ERAHTREFXREROE, 24
A% 0.1 ~ 102mg/10ml, 7% {1 FERA T DTk
0.1~10*mg/10ml DHEPFTA D v o 7 ADHHE L #E
L. F0ERE, Fig. 5 ®kiRTX5k, 0.1M HPM-
TFP-n-7 5 = —F5 ) 10ml it L HAFE 10mg/10
ml ¥ TREDFRDAN VPV AL BERBIC X SHIHE
hiz. Zhil ko AR Tk HPMTFP OFHIEREN
Ezbhs.
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Table 3 Extraction of rare earth elements, ura-

100 nium, thorium, zirconium, iron, manga-
o ?W‘ 8 " nese, calcium and phosphorus with
0.1 M-HPMTFP® in n-butyl ether
80
® pH 0.6 (HC], 0.25M) pH 0.2 (HC], 0.63M)
— ———
g‘ 60} Db Ee) Db E®)
B Sc 250 99.9 66.5 98.5
£ 40f Y 0.40 28.3 0.048 4.58
A La 0.018 1.8 <0.001 <0.1
20k Ce 0.036 3.5 <0.001 <0.1
Pr 0.039 3.7 <0.001 <0.1
Nd 0.053 5.0 0.005 0.50
| L ] 1 1 i
0 0 0.2 0.4 0.6 0.8 1.0 Sm 0.36 26.2 0.032 3.15
H Eu 0.43 30.1 0.021 2.08
P Gd 0.45 31.0 0.036 3.49
Fig. 4 Effect of pH on the extraction of scan- Tb 0.72 41.8 0.037 3.57
dium with HPMTFP-n-butyl cther Dy 0.8 47.2 0.070 6.53
Ho 0.77 43.5 0.029 2.80
@ xenotime (10mg), @© monazite (10mg), Er 0.70 41.2 0.049 4.67
@ apatite 10mg), O Sc 10ppb in distilled Tm 0.96 48.9 0.078 7.93
water; HPMTFP : 0.10M, Va/Vo=1 Yb 1.03 50.9 0.079 7.81
Lu 0.96 48.9 0.256 20.4
Ca <(0.001 <0.1 <0.001 <0.1
v ALOSEERYRE LT, ) vEBREEAP THRNS P <0.001  <0.1 <0.001  <0.1
BEEIRTCWHEELSR% REE, w5y, by U 136 99.3 3.74 78.9
. Th 449 99.8 3.36 77.0
A, B, mUvFY, AV AROYY voflieownwT Zr 5.60 84.8 9.61 9.6
7. Fig. 5 OB 3%, pH 0.6 (3Ef 0.25 Fe 269 99.6 58.2 98.3
0.006 0.60 0.12 1.15

M) %0 pH 0.2 GEfE 0.63M) kW THRIHL, & Mn
- % Table 3 @ L7, pH 0.6 Ciz x4 v a) l-phenyl-3-methyl-4-trifluoroacetyl-5-pyrazolone; b)

%h %% = mLTe P . ren Distribution ratio, c) E=DX100/(D+Va/Vo), Va/

Py AUNE Y 5, YT A, EinEHERRIC A Vo=1, where Va and Vo are the volumes of aqueous

Sh, vra=v s sRUOERIEIETZHB I and organic phases, respectively.

—7, PH 0.2 ODBZIAH Y O T A, P24,

2 rU v A, v VvHPUAOTLEOMHEKIIKRE LT
L. bR, L, KRS TIEET pHO.6 1T

100F BV, ANV ARMETE. 20K, £ O
TEN R S h B0, ZOMBED AEMER

o} 0.63 M-¥gRe¥sIE (pH 0.2) iRV EYE, THILRLL
° © TS, AN VO AXBEEBHECEY, Thit
5 6o0f DF ¥ ICP THATHZENA[RETHD. K-T, T
8 SRR LHBRLY vEBESARARTOA N v O Y
E e , £ ICP-AES 12 X BB B\ TULiEDd THAKD H
SETAEE THHZ ENHB L. XL, A#HHFR

20F - Ty Table 3 WR LA XS MMM LD L) 7 AR

v 5 v DOSELBREIEE LD, EFAAD LS,

o luund sl sopd —toototlelts bl v 5V ESBCETRHTRSXTHOMIE

FY YA,
ﬁgl\\ﬁ’@ﬁo"ft.

107t 100 10 102 103
Sample (mg/10 ml)
Effect of sample amount on the extraction
of scandium with HPMTFP-n-butyl ether

@ xenotime, @ monazite, () apatite; pH :
0.6; HPMTFP: 0.10M; Aq. phase: 10ml

3.5 EBREFOIHDVCHILOER
2.2 TRWES ZA A, EFARAROETREA bHD
AHhVSTARERLE. Bbhii#iil%® Table 4 i
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Table 4 Analytical results of scandium in phos-
phate minerals by ICP-AES with and
without solvent extraction

Without solvent With solvent

Sample extraction, % extraction, %
Xenotime(1) (3.084+0.81) x10-3 (2.8240.21) X10-3
Xenotime(2) (9.01+1.10) x10-3 (8.70+0.62) X10-3
Monazite (1) <1x10-3 (6.324+0.45) X 10—+
(Indonesia) ’

Monazite (2) <1%x10-3 (8.934+0.98) x10-4
(Malaya)

Apatite(1) <1x10-3 (5.214+0.78) x10-4
(USA)

Apatite(2) <1x10-3 (6.72+£0.55) X104
(China)

Analytical wavelength : 424.68 nm

RT. ¥ x4 a(D), (2) TREEEEBEREBECX
LOPHER LIRS —RLT W5, |

€24 a(1), (2 CROXTEEEXLDITLERLELD
HEEVBEMTHY, LarbohkTHoREAHENC
INEWICI, HEERTD, aFEXELhCEELD
n5. Ly LBEERMHECEE LT, £ 05K THO
MIEET 5 odh, EBRBEINTVELZEERLT
W5,

XEFRART A2 A AT Table 2 X Fig. 3
WRLEk LSk TFHrs s s nROBHLEEL, T
HBOBEDL KELW g, BRETHL FETHC
B, HEEC IAEEIBD THETH . Zhiex
LEBERMEETE, =7 XBCEWT P YARY S
VORIERLE L T5L 00, 3 REE 0T HIT
ENBIRERORAH VST AR LTTEHLLWERE
ORI fcd, EEEODHEELRE DL
Erxbhb.

EHERTICY D, AFEHEREES ELAAFEBXR
FLEMAFMBEAERELICEL<BLZBHL LFET.
REPRO —FHEBREMEPYRETE s L 24
HLTHBEEETS.
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Determination of scandium in phosphate
minerals by solvent extraction-ICP-AES. Osamu
Fujino*, Keizo HIRAKI** and Masakazu MaTsurt**
(*Research Institute for Science and Technology,
Kinki University; **Department of Chemistry, Faculty
of Science and Technology, Kinki University, 3-4-1,
Kowakae, Higashiosaka-shi, Osaka 577; ***Institute
for Chemical Reseach, Kyoto University, Gokasho,
Uji-shi, Kyoto 611)

ICP-AES was applied to the determination of
scandium in phosphate minerals. When the aqueous
solution of mineral samples were used without any
separation for scandium, the correction of spectral
interferences from coexisting elements were neces-
sitated. However, the correction was difficult because
the amounts of coexisting elements were generally
unknown. More than 0.1 M of inorganic acids de-
creased the emission intensity of scandium. In order
to separate scandium from matrix elements, therefore,
the solvent extraction using 1-phenyl-3-methyl-4-tri-
fluoroacetyl-5-pyrazolone (HPMTFP) -n-butyl ether sys-
tem was adopted. This sovent was suitable for ICP.
Phosphate minerals were treated with hot concen-
trated sulfuric or nitric acid. Insoluble residue was
removed by filtration. Scandium was extracted with
0.1 M HPMTFP-n-butyl ether at pH 0.6, and the
organic phase was then shaken with 0.63 M (pH 0.2)
to remove co-extracted elements including rare earth
elements. The organic thus obtained was injected
directly into ICP under the following operating con-
ditions: 2.0kW RF power, 0.471/min carrier gas, 20
1/min coolant gas and 1.21/min plasma gas. The
detection limit (§/N=3) of scandium was ca. 1 ppb.
The scandium containing in real phosphate minerals
was determined to be (0.52~8.7) X 10-39;.

(Received March 20, 1986)
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