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Abstract: The EPMA analysis for CHIME dating requires standard materials, which include nuclear fuel materials that
are rare and sensitive to handle. Any laboratory that does not meet these standards has had difficulties adopting the
CHIME dating method. We have developed a working standard technique for CHIME dating to prepare standard materials
without use of nuclear fuel materials. Mineral samples, such as small pieces of monazite that are homogeneous in X-ray
intensities, are calibrated using well-characterized primary standards in one laboratory. Once this procedure is done, they
can be readily usable as working standards in the other laboratories, only with measurement of X-ray intensities. This
method is applicable in preparing standard materials for both chemical compositions and determination of X-ray
interference correction factors, and it is independent from chemical composition of mineral standard.
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Fig. 1. EPMA X-ray spectra of crocoite and ThO,. Dot-
ted line in the ThO, spectrum indicates background level,
and tail of the Th characteristic X-ray line interferes in
the PbMa line.
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Table 1. Summary of EPMA experimental result on the interference correction factors

Interference correction factors
(real measurement)

Demonstrations
(Spl: Lab. A, Sp3: Lab. B)

Spl Sp3 Detemination of interference factor:
Y on PbMa 0.00846 0.01226 Th on PbMa
Th on PbMo 0.00069 0.00055 Spl Sp3
Th on UMB 0.00667 0.00786 Use Monazite X1
X-ray intensities (cps/pA) R (app) 453.1
Spl Sp3 Seorn [Fon (ThMor)] 11.85
Crocoite Foosa (PBM2) 41694
PbMa 41694 35360 Fowe PbMa) 35360
Monazite X1 Rin (app) 382.9
YLa 862.8 4858 Soom [ (ThMor)] 8.68
ThMa. 17167 15323 Correction factor 0.00057
UMpB(app)™” 636.9 6218 Use Monazite X4
PbMoy(0)? 460.4 3889 Tvin (3pD) 476.1
PbMox(app)® 453.1 382.9 oo R (ThMo)] 14.13
UMBY 5224 5014 Tosa (POMat) 41694
Monazite X4 Tosa (PEMoy) 35360
YLo 746.8 4144 Tvin (app) 401.8
ThMo 20482 18402 St [B (ThMa)] 10.01
UMB(app)"” 742.7 726.5 Correction factor 0.00054
PbMoy0)? 482.4 406.9 Detemination of interference factor:
PbMo(app)® 476.1 401.8 Th on UMB
UMB“ 606.1 581.9 Spl Sp3
i (UMB) 5224
Lo (UMB) 606.1
(1) UMB intensity before interference correction. R (app) 621.8
(2) PbMa intensity after Y interference correction. B (app) 726.5
(3) PbMa intensity before interference correction. B (ThMoy 15323
(4) UMB intensity after Th interference correction. Tz (ThMa) 18402
S [vim (ThMog)] 124.61

Correction factor 0.00813
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