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Abstract: In this paper, the effect of AI** on the dissolution/transformation process of biotite has been studied by using the
X-ray diffraction, Fourier infrared spectroscopy, thermogravimetric analysis, transmission electron microscopy, and
MolJssbauer spectroscopy. Especially, the mineralogical characteristics of the transformation products and the
transformation mechanism of biotite in solutions with different concentrations of AlI** were emphatically analyzed. The
results show that protons produced through the hydrolysis of AI*" in solutions had accelerated the dissolution and
transformation of biotite. When the solutions have low concentrations of AI** (0.01—0.10 mol/L), a small amount of
protons, produced by the hydrolysis of AI**, contributed slightly to the dissolution of lamellar structure of biotite, with
main transformation products including vermiculite, hydrobiotite, and chlorite. The preferentially dissolved Fe
congregated into the nucle which had adsorbed the dissolved Si to have formed the spherical nanoparticles with core-shell
structure and the well-crystallized hematite. When the solutions have high concentrations of AI** (0.30—0.60 mol/L), AI**
a large amount of protons, produced by the hydrolysis of AI**, obviously accelerated the dissolution of biotite, with the

main transformation products including kaolinite and weakly crystallized iron oxides. The concentration of AI** can
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change obviously the dissolution rate of biotite and the corresponding transformation products, thus can affect the
weathering process of biotite.

Keywords: Biotite; dissolution; aluminum; transformation mechanism
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Fig. 2. FTIR spectra for raw biotite samples and the products
obtained from the dissolution of biotite treated using solutions with
various concentrations of Al** after 30 days.
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Fig. 4. The morphology for Bt-0.06A1-30d. (a) SEM image, (b) TEM image, (c—d) high-resolution TEM images, (¢)
HAADF image, and (f) EDS mapping image.
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Fig. 5. The morphology for Bt-0.60A1-30d. (a) SEM image, (b) TEM
image, (c) HAADF image, and (d) EDS mapping image.
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Fig. 6. Mol Issbauer spectra for the raw biotite (a), Bt-0.06A1-30d (b), and Bt-0.60A1-30d (c) recorded at room temperature.
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Table 2. Mossbauer parameters of the raw biotite and reaction products

B 1S“/(mm/s) QS?/(mm/s) Bus /T AR FL/% AR

1.09 2.15 2423 Fe?'y
Bt 1.12 2.60 - 38.71 Fe*'\

0.36 0.87 - 37.06 Fe¥ i

121 237 - 6.70 Fe vz

Bt-0.06A1-30d 0.34 0.90 - 61.06 Fe* v
0.39 -0.18 50.05 32.24 RN

Bt-0.60A1-30d 0.36 0.72 - 100.00 FeX v

vE: OFFEREBENE (isomer shift); @UUZEH 4% (quadrupole splitting); @UEAGEANHLYS (magnetic hyperfine field) .
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TR\ TR P25 A8 A R B DY A TR R 4 0%, TR N 22 = BRI A R, (HIFRA
SO R AR A T, X SRR R RERIA TR pH ERIVE AN, Y APYR B RARRT,
AP KR AR T3, K B BRIV R DTk /N, BB RS AT B s 7K B = BEFI SR A 55,
T Al S A T e A R A s e i Fe IR A%, RN EEH Kb &E Si, KREAZ
FEEEFIIERE YRR (B 4D, DL ZS RN 75 APIRER S IR R T, APKE=E K
BT, DENERSBEMEE, FE EHHERNERE, BEEAKE Si5 Al 4GS, BdH
g PR AR IS A (B S)s BT AR e, IRAESE S AR K2R — e R
e

4 45 B

ASCEIE R ARSI, BT AP R S BHE R AR, SRE R 2 RS 2 A
DXBOR T, BRE 5T IR R SR RFAL LR, 2453 1 LR JLRGAIR:

D 54 AP AR R, APTHfFE Rt B = BHA AN (L 7
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