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Characterization of Weathering Process in Biotite Gneiss and Granite,
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ABSTRACT : X-ray diffaction and chemical analysis were used for mineralogical characteristics of
weathering grade of granite and biotite gneiss. Granite is composed mainly of quartz, albite, and
minor K-feldspar and biotite gneiss is biotite, quartz, albite. Illite and kaolinite increased in granite,
and vermiculite and halloysite in biotite gneiss as increasing weathering process. The percentages of
AlLO; increase but that of CaO, NayO, KyO decrease as the weathering process. Fe,Os different
from granite and biotite gneiss.
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Fig. 2. Microphotograpy of biotite gneiss (A, B and C) and granite (D, E and F).
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Fig. 3. X-ray diffraction patterns of biotite gneiss
according to weathering grade (Bt: biotite, Qz:
quartz, Ha: halloysite, Ab: albite) GNWI1 (fresh),
GNW?2 (moderately weathered), GNW3 (highly weath-
ered).
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Fig. 4. X-ray diffraction patterns of halloysite in
biotite gneiss heated at given temperature for 3
hours.
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Table 1. Quantitative analysis with weathering grade of biotite gneiss

Sample No. Quartz Halloysite Albite Biotite Vermiculite Total
GNWI 38.2 0 43 57.5 0 100
GNW2 423 3.2 15.2 35.2 4.1 100
GNW3 455 12.4 14.7 15.2 12.2 100
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Fig. 5. X-ray diffraction patterns of granite accord-
ing to weathering grade (Il: illite, Mu: muscovite,
Qz: quartz, Ka: kaolinite, Ab: albite) GRWI
(fresh), GRW2 (moderately weathered), GRW3
(highly weathered).
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kaolinite in granite heated at given temperature for
3 hours.
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Table 2. Quantitative analysis with weathering grade of granite

Sample No. Quartz Kaolinite Albite lels“ci(t)g/)lte K-feldspar Total
GRW1 12.8 0 71.2 12.4 3.6 100
GRW2 36.5 9.5 224 28.4 3.2 100
GRW3 494 10.8 42 322 34 100

Table 3. Whole rock analysis of weathering profile with weathering grade from biotite gneiss (GNW)
and granite (GRW)

Sample No. Si0;  ALO;  Fe:0s  TiO; MnO  MgO Ca0  NaO K0 Total
GNW1 7513 980 453 0.56 0.06 0.69 1.21 3.18 3.69  98.86
GNW2 6435 1926 643 0.63 0.06 1.03 1.06 3.12 3.60 9954
GNW3 58.16  22.51 8.36 0.87 0.08 1.75 0.60 1.72 414  98.18
GRWI1 7245  14.21 1.16 0.15 0.03 0.04 0.74 3.59 6.56  98.93
GRW2 7125  18.81 1.27 0.15 0.02 0.03 0.55 3.26 4.53 99.88
GRW3 68.25  20.17 1.33 0.15 0.02 0.06 0.47 2.35 449 9729
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Fig. 7. Variation of major elements with weathering grade (FR: fresh, MW: moderate weathered, HW:
highly weathered).
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