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Natural Analogue Studies: Mineral Alteration and

Uranium Migration
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The Alligator Rivers Analogue Project, an international project,
was carried out from 1987 to 1992 using the Koongarra uranium ore
deposit in northern Australia as a site. This report reviews the
papers, published during that period, concerning "mineral alteration
and uranium migration", The analyses of rocks and model calculations
established that the uranium migration has been affected by the

mineral alteration.
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Table 1 Distribution coefficient (K.j.

Mineral Ke (ml/g) Conditions
U pH Temp.

Kaolinite 4, 1x10°? 6.2 20°C
Chlorite 4,5x10° 6.7 20°C.
Vermiculite 5. 8x10° 7.2 20°C
Goethite 3.0x10° 6.6 20°C

Table 2 Densities (g/cn’) of minerals.

Minerat Density {(g/cd)
Chlorite 2.90"
Vermiculite 2. 756
Kaolinite 2. 62
Ferrihydrite 3. 96
Goethite 4,28
Quartz 2. 655

* Average of clinochlore (2.70 g/cf) and chamesite (3.19 g/cm).
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Fig.2 Variation of X-ray diffraction patterns with depth. The figures on the

right-hand side indicate depths along the core in feet.
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Fig.3 Weathering process of chlorite and average compositions of minerals.
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Fig.6 Schematic of change in distribution of iron minerals with weathering.
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Fig.7 Micrograph without polars (a) and its corresponding alpha track map (b) of DDHE-
99. Thiner arrows with F show a fracture accoampanied by a strongly altered Zone
(indicated by thicker arrows with As). White areas running parallel to the

schistosity consist of quartz grains (Qs). and gray areas, mostly chlorite grains.
A bar indicates 1 mm.
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Fig.8 Transmission visible spectra of DDH4-99.
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Fig.9 Change in calculated porosity (%) of rock with time resulting from weathering.
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Fig.10 Change in calculated distribution coefficient of U with time resulting from

weathering.
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Fig.11 Calcualted uranium concentrations (ppm) in the 6109mN section {a), and
comparisons of calculated and observed uranium concentrations (ppm) in DDHB2(b),
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Fig.12 Observed fractions of uranium in the weathered zone (top) and calculated fractions

of uranium in the transition zone (bottom).



