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DI LT, BRBIEHAE5 2592, Sm®T,
E", Dy*" Oo#H LRI LI EARVE LR
sm®**, Eu®t, Tb*', Dy3"-3 2 B A ORNE - %
HANRYT P& Figs. 1, 2 KKART. Sm**, EST,
Tb*", Dy** - 2 v BSEROBEBAEEEIVIT NS
259nm TH - T, EEFPLEEA A~ ORI S ILBF
o teld, ERODEABKFEREHFIHEEA 4~
OBEICE-TRZA. $2b5, Sm® 14 596, 644
nm ; Ed®t 13 594, 617, 654 nm; Tb** & 489, 546,
585, 622 nm; Dy3+ X 576 nm ¢, ThEZNEFETEELRB
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Excitation spectra of the Sm**, Eu®",
Tb** and Dy*" oxalates

0.015 M oxalic acid, pH 8.0, 390 nm fiiter; I :
4 ppm Sm**, Em: 644 nm; 2: 0.1 ppm Eu’?,
Em: 617 nm; 3: 0.1 ppm Tbh*", Em: 546 nm;
4 : 4 ppm Dy**, Em:576 nm; 4 :blank of
Dy**
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Fluorescence spectra of the Sm**, Eu®",
Tb®* and Dy3+ oxalates
0.015 M oxalic acid, pH 8.0, 390 nm filter; Ex:
259 nm; 1 : 4 ppm Sm**; 2:0.1 ppm Eu®";
3:0.1ppm Tb*"; 4:4ppm Dy’"; I’ ~ 4":
relevant blank of 1 ~4

Fig. 2
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WEBRERCRBIhSEEX S NS, FRERICHEHT
HEHBAREE L Sm®Y 644, Eu®t 617, Tb® 546,
Dy** 576 nm ZRE L 1.
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4 ppm Eu’"-0.03 M oxalic acid, 390 nm filter,
Ex/Em: 259/617 nm; 1: 0.32 M NaAc-0.05M
HAc; 2:0.1 M NayB,O7; 3: 1.0 M NH,CI-2.4
M NH;-HyO; 1’~3": relevant blank of 1~3

Fig. 3
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Table 1 Sensitivity data for Sm**, Eu®", Th®" and Dy®" oxalate fluorescence®

Ton Em/nm RFIRY D.L.9, ppm Abs.D.L.?, ppm Det. range, ppm Ref.
Th*! 546 811 0.08 0.018 0.018~ 8.0

546 — 0.03 0.002 0.01—~ 8.0 2)
Eu’" 617 11 0.11 0.02 0.02~12.0
Dy** 576 12 2.80 0.70 0.70~ 6.0
Sm** 644 1 3.70 0.79 0.79~ 9.0

a) pH 6.0~8.5, (1.0~1.5) X102 M oxalic acid, Ex : 259 nm, 390 nm filter ; b) relative fluorescence intensity ratio;
c) detection limit calculated by §/N=2; d) absolute detection limit calculated by S/N=12/10
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3e1e5 HwUDIL, AJAETL, FIVEDL, T ¥, 18ppb @ Tb®", 20ppb ® Eu®*, 0.7ppm O
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Fig. 5 Mutual effect of Eu®", Tb®* and Dy**
Fig. 4 Effect of filter on fluorescence intensity of oxalates on fluorometry

L3t 1.
I'b™" oxalate Solid line: no peak superposition of spectra, but

0.1 ppm Th*"-0.015M oxalic acid, pH 8.0, have quenching effect; Broken line: have peak
Ex:259nm;1,17: 0.1 ppm Th>*; 2, 2" blank; superposition of spectra, but no quenching
I, 2: no filter; 17, 2" : 390 nm filter effect.
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ICEBTHNPH Y ;576 nm T Dy’ OHNAIE % fliE
5B, 585nm OTb*" KT 594 nm @ Eu*t DK
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Eb Cyp UTFICHIEUL 2l /a 0. ',
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Table 3 20% quenching concentration (Cy)* of
rare earth metal ion for fluorescence in-
tensity of europium

— 5

Cx®/107° M

lon " Oualicacid  TTA-phen- TTA-TOPO-
system®  Tween 20 system®  hexane®
Sc?* >992 0.68 0.32
yi* >11 0.66 0.30
La** > 7.9 1.91 1.60
Ce*™" 1.42 0.71 1.70
pré? 2.12 0.56 1.70
Nd** 1.17 0.59 0.70
Sm** 2.39 — —
Gd®**  sensitizing 0.32 0.30
Th**  sensitizing 0.25 0.30
Dy** 3.19 0.51 0.30
Ho** 3.39 0.59 0.30
Er*t 3.76 0.57 0.24
Tm** > 5.0 0.58 —
Yt > 58 0.65 0.20
Lu** > 5.7 0.68 0.20

a) 0.2 ppm Eu’"-0.015 M oxalic acid, pH 8.0, 390
- nm filter; b) concentration for 20% quenching on
determination of europium

Table 2 Simultaneous determination of europium, terbium and dysprosium®
Given, ppm Found, ppm Recovery™, %

Eu Th Dy Eu Thb Dy Eu Tb Dy

0.2 1.0 4.0 0.16 0.96 3.9 80 96 98

0.4 0.4 2.0 0.45 0.40 1.8 113 100 90

0.4 0.4 3.0 0.46 0.40 2.6 115 100 87

0.4 0.4 4.0 0.45 0.39 3.6 113 98 90

1.0 0.2 3.0 1.00 0.20 3.1 100 100 103

1.0 1.0 2.0 1.00 0.96 2.0 100 96 100

1.0 1.0 3.0 1.00 0.97 3.2 100 97 107
Average recovery (%) 103 98.1 96.4

a) 0.015 M oxalic acid, pH 8.0, Ex : 259 nm, Em : 546 (Tb*"), 576 (Dy*"), 617 (Eu®*) nm; 390 nm filter.

b) average of 5 determinations
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Relation between magnetic moments of trivalent rare earth metal

. . e ol NS A 3+
ion and recoveries of Th” " and Eu

10 ppm RE*"-0.015 M oxalic acid, pH 8.0; 1 : 0.2 ppm Eu’*; 2: 0.1
ppm Th**: 3. magnetic moments of RE*" (J. H. Vanvieck)

Table 4 Simultaneous determination of europium, terbium and dysprosium oxides in mixed heavy rare earth

oxides
Sample Given, % Determined, %
No.
Eu,04 Th,O, Dy, O, Eu,O, Th,O, Dy,04
1 3.46 3.51 17.1 3.6310.06 3.4510.04 18.91+0.00
2 1.80 1.83 8.95 1.9040.00 1.7940.00 9.8410.00
3 1.97 2.00 9.75 2.161+0.13 1.95+0.00 9.91+0.14
4 2.06 2.09 10.2 2.324+0.10 2.041+0.00 11.24+0.00
5 2.06 2.09 10.2 2.36+0.00 2.09£0.00 11.240.00

Each sample solutions contains 0.47 mg mixed rare earth oxide in 25 ml 0.1 M HCI solution. Sc,O4 13.0~59.8%,
Y,0;9.9~53.9%, Yb,O3 9.66~50.6%, Lu,O5 8.86~50.6% and Tm,O4 small amount.
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Fluorometric determination of samarium, euro-
pium, terbium and dysprosium with oxalic acid

system. Han-guo HuanG, Xiu-xiang Gao and Ying

KAGAKU Vol. 39 (1990)

Hu (Tangshan Institute of Technology, Tangshan city,
China, 063009)

The optimum conditions for the fluorometric deter-
mination of samarium, europium, terbium and dyspro-
sium with oxalic acid and the quenching behaviors of
The
optimum conditions for the simultaneous determination
of less than 9 ppm Sm**, 12 ppm Eu®', 8 ppm TH*"
and 6 ppm Dy*" were : pH 8.0, 0.015 M oxalic acid, ex-
citation at 259 nm and fluorescence detection at 644, 617,
546 and 576 nm, respectively. The absolute detection
limits were 0.79, 0.02, 0.018 and 0.70 ppm, respectively.

Terbium, europium and dysprosium in mixed heavy rare

coexisting rare earth ions have been investigated.

carth oxide samples were determined with this method.
Mixed samples of 1.80 ~ 3.46% Eu,Os;, 1.83 ~3.51%
Th,O; and 8.95~ 17.1% Dy,O4 in 0.47 mg containing
the heavy rare earth oxides, Sc,O3 and Y,03, were suc-
cessfully determined simultaneously with a relative error
of less than 10% and a relative standard deviation of
5.7%.
(Received August 7, 1989)

Keyword phrases

fluorometric determination of samarium, europium, ter-
bium and dysprosium; oxalic acid; heavy rare earth
oxides.
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