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Laboratory Weathering Experiment on Mica and Feldspar and
Their Mineralogical Characteristics
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ABSTRACT : When rocks are exposed to the near surface environment, they are broken down due to
several factors such as physical and chemical weathering during the geologic time. The feldspar and
mica, which are the main rock-forming minerals, are easily broken down relative to other minerals. In
order to reproduce some weathered minerals similar to the ones exist in natural weathered granite,
there was an experimental interaction between fresh minerals and acidic solution. In low pH condition,
biotite initially dissolved and its surface structure broke down, whereas plagioclase dissolved and had a
needle-shaped dissolved morphology with some precipitates composed of Al element. The minerals
were deeply dissolved in a strong acid condition, showing the prominent dissolved structure. Some etch
pits and dissolved textures developed on the natural mineral surfaces are similarly found in our
experiment, suggesting the development of mineral dissolution and weathering texture by the influence
of the mineral’s intrinsic nature.
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Fig. 1. Scanning electron micrographs showing some weathered biotites in a laboratory

experiment. (a) Secondary electron image of the fresh biotite treated with ultrasonic. (b)
Almost non-weathered biotite surfaces under pH 7.0 during 90 days. It was not treated with
ultrasonic. (¢) The biotite with ruptured surfaces under pH 2.0 condition during 90 days. (d)
Enlarged view of the square area in (c). Arrow indicates an precipitated iron oxide.

oldFEE, & H ol FEJ} $/NE4E BE
of &3 ¢ 9 Frt FEHHL, FE B9
o] 2] Wyt FElatA et S8 59
A%, pH 7.0 2 1209 2N E 5229
g3 2 wHo] A9 dojubA] FUTHIE 1b).
SEA UL, pH 2.09] F2 F4ol2 FFE X279
Me SR 4 F727E BFEHEA v
A gy #do] BRHJL Fe HE9 &%
2 Fo] bzl Fdo] HASHATHIE e, d).

Muir and Nesbitt (1992)o)] 2|5}H, F=4 o] &9

sl FEUl Ut Foleo] ABEY W B
$9 220 BFo| Dojg 4 Y1 FEAR )

Bo) Feats A% 49F J¥e Adda
B3 gk ES Aol A FHE
TAH oA FE FEUE FF 1
Fo| Y@ Fojlee s H| FE 1z
3 W RER BE 2T 5 dvhn 74
3} tH(Aagaard and Helgeson, 1982; Petit ef
al, 1987). & A3 M FeEe F7 BF2
23l FRAQ Fx g Hrp FubEHAn F

go 9%y} WAY EHo] BAIAHIY 1),
AR BRL B AWE wlEE, FRA
Jd ez Yz d FE Yyl Rz
guA 2o S 2 F7y) 0% s



20 pm

Fig. 2. (a) Secondary electron image of the fresh
muscovite. (b) The slightly dissolved muscovite with
some rounded edges under pH 2.0 during 90 days.
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Fig. 3. (a) Secondary electron image of the fresh
plagioclase. (b) The moderately dissolved plagioclase
with some microcracks and small particles precipi-
tated on its surface under pH 2.0 during 90 days.
Arrows indicate precipitated Al-oxyhydroxides.
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Fig. 4. (a) Secondary electron image showing some
circular or linear holes formed by the strong acid for
20 hours. (b) The characteristic dissolution pattern of
the plagioclase under the strong acid condition for
20 hours.
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electron image of the biotite
surface affected by the strong acid for 10 hours. (b)
Enlarged view of the square area in (a). Note some
hexagonal etch pits and rugged edges.
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