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Table 1 Trace element concentrations of oxide—type U-bearing minerals
RIES i (ng/e) JER LA AR AR
- Yb Lu Hf U Pb Th Yb/Hf Lu/Hf | %3k
4414 RI0 - 0. 041 38 44.1 0.08 <0.004 - 0. 001 [49]
LA R19 - 0. 127 8.65 - - - - 0.0147 [49]
4414 JDX 0.015 0. 006 50 1.1 0.52 0. 005 0. 0003 0. 0001 [17]
44147 SR-1 - - 42500 - - - - - [16]
44147 SR-2 - - 3990 - - - - - [16]
44141 SR-2B - - 2790 - - - - - [16]
421471 SR-3 - - 388 - - - - - [16]
44141 SR-3A - - 416 - - - - - [16]
44141 RMJG - - 102 80.0 17.90 0.001 - - [19]
4414 R632 - - 108 153~1000  11~72 0.2~5 - - [50]
B ARES 0.15 0.03 0.08 0.25 4.31 0.07 1.9 0.4 [25]
B R 0.16 0.03 0.07 0.27 3.75 0.07 2.3 0.4 [25]
BAFER 0.054~0.40 0.048~0.16  0~2.9 - - - - - [26]
By AFE S - <1 243~407 1~14 - 0~1 - <0. 004 [18]
YA Coltan139 95.4 11.2 454 2118 147 86 0.21 0.025 [51]
PR NP-2 - 0.309 241 - - - - 0. 001 [20]
Pk 713-79 - 0. 029 276 - - - - 0. 0001 [20]
PPN U-1 - 0.024 266 - - - - 0. 0001 [20]
T U-3 - 0.039 595 - - - - 0.0001 [20]
PR RE 69 ~348 9~70 340~ 842 - - 37~1190 | 0.2~0.5 0.02~0.07| [52]
PR AL i - 0~6 19~367  39~1489 - 1~79 - 0.06~0.1 [18]
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Research Progress in situ Hf Isotopic Analysis of Oxide-type U-bearing

Accessory Minerals
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HIGHLIGHTS

(1) Developing in situ Hf isotopic determination method for the oxide —type U—bearing accessory minerals has

important scientific significance.

(2) The correction strategies for isobaric interference on oxide—type U—bearing accessory minerals,such as rutile,

cassiterite and columbite, were discussed.

(3) Three schemes for developing matrix—matched reference materials were reviewed.
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ABSTRACT

BACKGROUND: In recent years, the in situ Hf isotopic determination method of zircon has been widely used in
isotopic geochemistry, and has become an important method to explore the genesis of rocks, the source of ore—
forming materials and the evolution of crust and mantle. However, for some rocks, the lack of zircon seriously
hinders the restriction of formation and evolution. The development of Hf isotopic determination methods for oxide—
type U—bearing accessory minerals, such as rutile, cassiterite and columbite is urgently needed.

OBJECTIVES: In order to accelerate the studies of in situ Hf isotopic determination of oxide —type U —bearing
minerals and their application to the geological research.

METHODS : In situ Hf isotopic analysis of oxide—type U—bearing accessory minerals was reviewed with NEPTUNE
multiple— collector inductively coupled plasma —mass spectrometry ( MC —ICPMS) and a 193nm excimer laser
ablation system.

RESULTS: Combined with relevant research work in recent years, the development history of Lu—Hf isotope
analysis technology for accessory minerals was briefly described, and the latest progress and existing problems in in
—situ Hf isotope determination methods for oxide —type uranium—bearing minerals such as rutile, cassiterite and
niobite were systematically reviewed. The current technical difficulties such as the correction strategy for isobaric
interference, the lack of quality control standard samples, the lower Hf content, and the improvement of analytical
sensitivity were discussed in detail.

CONCLUSIONS : The low Hf content of oxide—type U—bearing accessory minerals requires a larger spot diameter.
The femtosecond laser has the characteristics of fine and uniform grain size of the ablation samples. The
combination of femtosecond laser and MC-ICPMS ({s—LLA-MC-ICPMS) can reduce the spot diameter and improve
the spatial resolution, which is the development direction of in situ Hf isotope analysis of oxide—type U-—bearing

accessory minerals in the future.

KEY WORDS:: hafnium isotope; LA—MC-ICPMS; rutile; cassiterite; columbite; correction strategies for isobars

interference
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