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Mineralogical Characteristics and Formation Environment of
Kaolin Minerals in the Weathering of Granitoids :
Weathering of Biotite in Palgongsan Granite
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(Department of Earth and Environmental Sciences. Andong National University, Andong 760-749, Korea)
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ABSTRACT : Weathering of biotite in Palgongsan granite was studied by using X-ray
diffraction, optical microscopy. scanning electron microscopy, and electron probe micro analysis.
Biotite altered to biotite/vermiculite regular mixed layer mineral (B/V) in the early stage of
weathering. Although partially replaced by kaolinite with the progress of weathering. B/V is
the major weathering product of biotite throughout the profile. During the formation of B/V.
Mg. Fe and K are removed from a biotite laver to form a vermiculite layer by about 28%., 44%
and 88%. respectively. whercas the Ti content is not changed. Considerable volume increase
after the kaolinitization of B/V suggests that Al and Si are largely introduced from the
external weathering solution. The silicate lattice templet of a weathering biotite facilitated the
nucleation and growth of kaolinite. In the Palgongsan granite weathering profile, plagioclase
weathered mostly into hallovsite whereas biotite greatly contributes to the kaolinite crystalli-
zation though its small content in fresh rock.
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Fig. 1. X-ray diffraction patterns of oriented
powder samples of altered biotite (sample 9422, 5 m
in depth). CuK ¢ radiation. The d-spacings are in A.
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Fig. 2. X-ray diffraction patterns of oriented
powders of altered biotite (sample 9425, 0.1 m in
depth). CuK ¢ radiation. The d-spacings are in A.
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Fig. 3. Scanning electron micrographs of thin
sections of altered biotite. a) Sample 9422. Fanning
and exfoliation by the alteration of biotite/vermiculite
V) to kaolinite (K).
Note the lenticular voids. b) Highly expanded kao-

linite pseudomorph showing the lenticular aggregates

regular mixed layer mineral (B

of kaolinites.
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Table 1. Selected EPMA analysis data of altered biotite grains.

Sample Parent rock 9421 9422 8423 9424 9425 T
Analysis \O 191 L 4 5 54(1)* | 56le) | T3(D) | T4(e) 85(i)]736(e) 79(1) | 80(e)
30> 36.81 36.31 | 36.76 | 36.84 ) 38.89 | 36.58 | 38.33 | 36.97 | 38.63 | 43.02 | 37.66
AbO; 12.88 149V 1 13421 1534 | 2763 1511 | 2757 | 1543 | 26.12 | 34.49 } 26.08
Fes0; 21.15 19351 1972 1720} 7751 16.78| 109 16.85| 656 3.09| 7.68
AMgO 12.96~ 11.40 ) 1248 ) 1147 277 | 11.26] 573] 11.38) 369 | 1.09) 4.19
Ti0: 5.01 472 502 466 071 508, 012} 5.12] 150 003] 1.6!
A0 0.35 0241 016) 048] 007] 021} 0.15) 022] 000, 000]| 0.06
(a0 0.00 044 0.19) 0307 012] 026 013} 013} 0077 001} 0.05
K.0 §.84 531 766 4861 0771 562] 001 49 | 095 009 198
Na:0 0.11 011 ] 0097 012 0047 010, 005| 011 | 004} 005 0.12
Total L 98.11 92.07 | 9551 | 90.98 78.741 91.01 | 82,99 91.16 | 77.56 | 81.87 | 79.43

*1 " interior of altered biotite grains. e @ edge of the grains.
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Fig. 5. Plots of cations vs. Al in altering biotite
in the weathering profiles of Palgongsan granite.
Number of cations are calculated on the basis of 22

oxygens from electron probe microanalysis data.
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