wEEEE 118 AL B (1998)
J. Miner. Soc. Korea, 11, 1-12 (1998)

JAY2F ol AEHE TFHF FAe
2o ARskat 9 AH (D ALFpelE,
spol =2 watekgn] o] E % sehulAbe ol 2

Crystal Chemistry and Paragenesis of Aluminum Sulphates from
Mudstones of the Yeonil Group (I): basaluminite,
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ABSTRACT : In Pohang area, basaluminite accompanying a little amounts of hydrobasalumnite. super-
genetically occurs as whitish cryptocrystalline (2-4 wm) clay-like aggregates in the vicinity of altered
carbc_mate concretions embedded within mudstones of the Tertiary Yeonil Group. A hydrobasaluminite changed
rea?lly into a basaluminite at room temperature in air. and, in turn, into a metabasaluminite when heating to
150°~300C. For the basaluminite. a monoclinic unit-cell parameters (a=14.845A. b=10.006A, ¢=11.082A. 8
=122.15°)‘ were calculated by X-ray powder diffraction data. Its basal reflections (00] and 002) are
characteristic and predominant. In addition. differential thermal analyses (TG-DTG-DT) and high-temperature
XRD analyses strongly indicate that the aluminum sulphate mineral has a layer stucture and. at least. three
types of water, i.e.. (1) interlayer water (9.0 wt%). (2) crystal water (8.0 wt%), and (3) structural water
(19.0' wt%). may present in its lattice. Based on TG-DTG data combined with EDS and IR analyses. a new
chemlqallsformula of AlsSO4(OH)3-4H:0 was given to the basaluminite. Field occurrence and stable isotope
data'(é 0. 8D, 6¥9) for the basaluminite seem to reflect that it was formed by the leached meteoric
solution from surrounding mudstones during or after uplifting. An interaction of the acid solution with

1) o] =2 19979 RS Fade] g rapa ATulol ojala] A EEAS.



L
i

43

carbonate concretion and the resultant local neutralization of the fluid rich in AI**9 SO,* are major controls on the

basaluminite formation.
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Fig. 1. Scanning electron micrographs of basalu-
minite : A. Monoclinic platy habit and morphology of
well-crystalline basaluminite, B. A poorly-crystalline
basaluminite.
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Fig. 2. X-ray powder diffraction patterns of bas-
aluminites: Note the arrow indicating 001 reflection
of hydrobasaluminite and an increase in the relative
intensity of basal spacings in case of oriented
mounting.
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Table 1. X-ray powder data for basaluminite.

oy #4E 2EY

ARz % Y4 O

hkl dobs deal /1, hkl dobs deal /L,
001 9.37 9.383 100 212 2.919 2.926 11
110 7.80 7.829 9 -323 2.916 2.912 11
-201, -111 7.32 7.323 15 ~501, -232 2.831 2.834 12
011 6.84 6.845 18 204 2.723
211 5.92 5.911 23 032 2.719
210 5.32 5.322 20 321 2.711 2.718 20
111 5.21 5.220 12 103 2.715
020 5.00 5.003 12 420 2.659 2.661 12
002 4.69 4.692 72 023 2.654 2.652 10
-121 4.53 4.536 28 -432, 521 2.466 2.466 12
-311 4.418 -602, -523 2.462 2.462 13
021 4.41 4.415 21 510, -141 2.434 2.436 12
012 424 4.248 18 421 2.302 2.302 13
=312 4.144 -142 2.272 2.273 20
221 4.13 4132 11 ~623. -342 2.192 2.192 14
211 3.93 3.931 15 -713, -624 2.072
121 3.87 3.873 17 -243 2.071 2.071 10
310 3.86 3.865 18 -143. -134 2.034 2.033 16
-203 3.691 -151, -701 1.967
-122 3.69 3.684 41 422, -225 1.965 1.965 9
-401 3.61 3.615 17 -6 25 1.885 1.886 25
412 3.44 3.440 19 052, 143, -335 1.840 1.840 11
030 3.34 3.336 10 -732. 224, -544, 152 1.771 1.770 11
301 3.238 -726.-354 1.622 1.622 11
130 3.23 3.224 11 -833.-806 1.621 1.621 11
320 3.22 3.212 12 731 1.452 1.452 9
031, 400 3.14 3.142 10
003 3.128
-413, 311 3.07 3.081 8 cell parameters
-4 22 2.96 2.956 11 a- 14.845A, b:10.006A, ¢ 11.082A
230 2.95 2.946 14 £=12215°
-421, 131 2.93 2.930 10 unit cell volume: 1393.844°
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Fig. 3. Infrared spectra of basaluminite.
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Fig. 4. TG-DTG-DTA patterns of basaluminite and its weight loss illustrated in the TG curve.
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Fig. 5. High-temperature X-ray diffraction pattems of basaluminite at a heating rate of 10°C/min: Note the
drastic contraction of basal spacings and the appearance of metabasaluminite phase at 100C and 2007,

respectively.
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Table 2. Stable isotope data (in permil, %) for

basaluminite.

Sample No é IE‘OSMO\\' 8 Dsvow 3348

BA-12 11.2 -59 ~15.8
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Fig. 6. A solubility diagram of gibbsite modified
from the data of Faure (1991) : Arrows schematically
indicate a possible reaction pathwdy illustrating

basaluminite formation.
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