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Table 1 Instrumental settings
Element La Eu Yb
Spectra Band(LaO) Line Line
Wavelength (nm) 740.6 459.4 398.8
Slit width (mm) 0.18 0.1 0.1
Burner height (mm) 15 15 15
Flow rate (I/min}) Air 13
C3H, 3.2
3¢2 REME

BWIRERBIC BT 2REROEHELZBRITT 54D
i, 38y, 299 h, 4 v FIMETLDRA,
(5~400) ppm KIBROBEE T-7c. FRAHEBIIIE
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Fig. 1 Calibration curves
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Fig. 2 Effect of mineral acid on emission intensity
A:La, B:Eu, G:Yb; —O— HNO;, —{}— HCl, —A— H;50;, —@— H3;PO,, —@— HCIOy; Dotted

lines are in the scale of 1/10 of real values.
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Fig. 3 Effect of Na* and a~-HIBA on emission intensity
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Table 2 Influences of other rare earth elements
on the determination of La, Eu and Yb
Element Added Relative error (%)

(ppm) La Eu Yb

La 10 - 9 50
50 ot 16 105

100 - 8 120

Ce 10 14 20 49
50 1 13 30

100 -5 4 13

Pr 10 -8 6 48
50 -17 10 96

100 -2 1 105

Nd 10 11 5 57
50 =21 8 73

100 ‘=25 -2 115

Sm 10 -6 i 37
50 -2 2 82

100 -25 -3 93

Eu 10 -1 —_ 28
50 ~12 — 73

100 —-13 — 85

Gd 10 -8 -1

50 -22 -4 75

100 —-30 —-10 85

Tb 10 -9 -1 28
50 —22 -4 56

100 ~29 —-16 69

Dy 10 —-10 ] 25
50 -22 ~10 54

100 -30 -24 63

Ho 10 -9 -2 22
50 -19 —-15 48

100 -27 -130 56

Er 10 -7 -1 18
50 —15 -17 37

100 ~23 —34 41

Tm 10 -4 1 ]
50 —10 ~18 20

100 —14 -37 26

Yb 10 -3 -1 -
50 —10 —24 -

100 -2 —38 —

Lu 10 — 4 -1 6
50 -8 —27 11

100 —22 —44 13

La, Eu, Yb taken: 10 ppm

Fig. 4 TR LRBSROAE X VB bhaiikihme
BEEAE —F Lz, 4 v FVEY AT, «HIBA
BROBREEEEPAE VWD LATRTEY, BFRO
HESTTREP o BIEHBRSECHELTVWTLE
B INEEETERABD 5.

+ g F
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FLrI7L—allky, BERE»D, MOFHIETES
LEFELTCIGHERS L ERTE D,

8
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&
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8
]
3
g.
b}

Fraction. number
Elution curves of the mixed sample

A:La, B:Ey, C:Yb; Column :1.5x3%cm packed’
with Sephadex G-15; Eluent : 0.40M «-HIBA adjusted
to pH 4.1;. Flow rate : 16 ml/h; Sample of the
mixed solution which contained 25pg each of element
in 0.40M a-HIBA; One fraction : 0.98ml; Tem-
perature : 25°C; The arrow indicates the position of
Blue Dextran eluted {Void volume)
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Flame emission spectrophotometric determina-
-tion of lanthanum, europium and ytterbium in
-air-acetylene flame. Isao Sanemasa, Hiroshi Noba,
.Akira Hisanaca, Toshio DecucHr and Hideo Nacar
(Department of Chemistry, Faculty of Science, Kuma-
.moto University, 2-39-1, Kurokami, Kumamoto-shi,
. Kumamoto) ) .

The flame spectrophetometric -behavior of lanthanum
.(monoxide band “spectrum), europium and ytterbium
(atomic line spectra) were studied in commonly utilized
.air-acetylene flame.

A Hitachi Model 508 atomic absorption/flame
.emission spectrophotometer and premixed slot burner
-were used.

Working curves for lanthanum (0~10), europium
(0~3), ytterbium (0~5) ppm were obtained under
-optimum conditions selected.

The effects of inorganic acids {(0.05~4)N} on the
emission intensities of the three elements were investi-
_gated. Nitric acid does not show serious interference.
Perchloric acid gives enhancing effects, while hydro-
chloric and sulfuric acids give depressing effects in
_moderately high concentrations. Phosphoric acid shows

KAGAKU Vol. 24 (1975)

serious interference owing to its background emission.
Ytterbium is liable to be influenced by acids.

Interferences of coexisting rare earth elements for
ytterbium were found to be large, while those for
lanthanum and europium were not serious.

This method was applied to the examination of a
gel-chromatographic separation of lanthanum, euro-
pium and ytterbium using a-hydroxyisobutyric acid
as a complexing agent. Percent recovery of the three
elements ranged from 93 to 104%.

The present method is rapid and simple, and ap-
plicable to the preliminary examination of any separa-
tion method for the rare earth elements,

Keywords
Europium
Flame photometry
Gel chromatography
Lanthanum
Ytterbium






