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ABSTRACT. An ion-association chromatography was applied for the separation and determination
of individual rare earth elements (REE) contained in mineral monazite. Prior to the determination, the
group separation of REE was achieved by a cation exchange column of Dowex 50W-X8 resin. The quan-
titative recovery of REE by the resin column, free from coexisting elements in monazite, was confirmed
with radioactive tracers as well as with ICP-MS. Individual REE at ppm level was separated on a
reversed-phase column («-Bondapak C,) using gradient elution from 0.05 to 0.3 M @ -hydroxyisobutyric
acid at pH 4.6. The individual REE was detected at 546 nm following post-column reaction with PAR
(4-(2-pyridylazo)-resorcinol monosodium salt).
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Fig. 1. Flow diagram of the chromatographic system.
1: Mobile Phase, 2: HPLC Pump, 3: Injector, 4: Col-
umn, 5: Pulse Damper, 6: Flow Restriction Coil, 7: T-
Connection, 8: UV-VIS Detector, 9: Data Processor,
10: Waste, 11: Detection Reagent.
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Fig. 3. ICP/MS spectrum of monazite sample eluted with 1N, 3N hydrochloric acid and 3.6N sulfuric acid.
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Fig. 4. Separation of the R.E.E. in monazite on a u
Bondapak column {300 x 3.9 mm) using gradient elution
from 0.05 to 0.3M HIBA at pH 4.6 for 10 min then held
at 0.3 M. Methanol (5% V/V) and octanesulfonate (0.01
M) are included in the mobile phase, Detection at 546
nm following post column reaction with PAR. Injection
volume: 10 ul,

Table 1. Recovery of rare earth elements for the artifi-
cial mixture

ecove
Elements amount taken amount found Recovery

(ppm) {(ppm) (%)
Yb 2.1 2.0 95
Er 4.0 3.9 98
Ho 2.0 2.0 100
Th 1.0 1.1 110
Gd 15.0 14.6 97
Eu 2.0 2.0 100
Sm 15.0 15.3 102
Nd 90.0 88.2 98
Pr 20.0 20.1 101
Ce 200 204 102
La 100 98 98
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Table 2. Analysis of rare earth elements in monazite by
HPLC and ICP/AES

Elements HPLC (%) ICP/AES (%)
Lu <0.1 Trace
Yb 0.15 0.15
Tm <0.1 Trace
Er 0.24 0.22
Ho 0.18 0.17
Y - 3.0
Dy — 0.68
Thb 0.13 0.09
Gd 1.17 1.44
Eu 0.14 0.13
Sm 1.60 1.65
Nd 9.25 9.30
Pr 2.67 231
Ce 226 228
La 11.4 11.7

Table 3. Anaiysis of rare earth elements in monazite by
neutron activation analysis

Powder (%) Solution B {%)
Elements 2er SCM REL SCM
Lu 00079 00099 0014 0017
Yo o1 0.098 0.18 0.18
Tb  0.09 0.12 0.16 0.18
Eu  0.007 0.099 0.16 0.14
Sm 095 12 1.1 1.2
Nd 74 7.4 1 9.7
Ce 96 12 13 14
La 87 9.1 1 1

*REL: Relative Method. SCM: Single Comparator Me-
thod.
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