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(a) Kyanite

(b) Andalusite (c) Sillimanite

Fig. 1 Molecular structure of kyanite,

andalusite and sillimanite
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andalusite and sillimanite

Tt o7 553 19 75 i1 4% 3 A1 Si— O, A7 4 1 T Bk 45 98 3, 591
em b g S Si—Oy s ALY Oy 8 S X FREh 4R
Vg S ALY O, DU B AR 51 B X R 4 IR B0,
800~1 200 cm ' XA N 1Y 870 cm ' & HJE T Si—0,, B HF
A1) o R A 4 4R 5

HRHELL LA BT, B = A 1 A A& Raman S6i%45 H : B
R A SV TR A ) 2% 1 3 22 O A £ A B R
1), 800~1 200 cm ' X [H] P9 % W Y 950 em ' B AR ] 870
em™ ', WIS RS B, 10 LA AR OE 4 T Bk, B SIO,
T 0 (1S 20 B A0 68 A R AR 5 4 b TR IR 3 e AR R e U
HI 25 800~1 200 cm ™' X [A] Py 3% W A1 & T /85, 3 IF 5 9% 04
i DU T A7 465 10 S 0 B 460 AR ke 5 1) 3 22 (I RS 3 11 25 2R
AR, 2 BA DTS2 0 A 0 A B0 i AR DX 0 % AR,
A" —O U EL A48 1R 8h FE R 76 800~1 200 em ™' X [H], kb
B3 06 S8 - Si— O, 8] 3E HF S804 FR AP 45 R 30512 5 Bl bl 15 137
SR £ 700~800 cm ! IX [H] P B4 G 3 IR Bl 1T 1 0
IHJEF ALY O, DU AL 55 B 51 R A X B 4 e sh o 24
FRASER NSRS . 2271 800~1 200 cm ! X [H] P4 Y 1% I
] = 0 i .
3.2 iHE&E AR Raman i

[ 5 K4 45 B 4 Lorentzian £k % & 55 M & )5 Fi 15 1
Raman 63 . 1 GaussView #0543 M7 PUFh 45 # #5080 35 4%
19 Raman FEAF U (7 K HAR SRR AE AN 2 fiR .

705 cm—

1003
21 632

N 966
232 602 761
B

245 590 744 936
—M A o q_» C
768

246 l 440 l
D

400 800 1200
Wave number/cm™!

Relative intensity

Fig. 5 Calculated Raman spectra of model clusters
under basis set of 6-31G(d) with Na
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Fig. 6 Raman spectroscopy of aluminosilicate glasses
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Raman Active Vibrations of Aluminosilicates
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2. Shanghai University, Shanghai 200072, China

3. Institute of Clothing Technology, Beijing 100029, China

Abstract Raman spectra of aluminosilicate minerals, namely kyanite, andalusite, and sillimanite and K;O-Al, O;-SiO, glasses
were recorded. Four alumino-silicon tetrahedral model clusters were calculated by self-consistent (SCF) molecular orbital ab-ini-
tio calculation of the quantum chem (QC) method. The result shows a decrease tendency in Raman frequencies in the 800-1 200
cm ! frequency region with increase in four-coordinated Al content, which is assigned to the Si—Q,, symmetry stretching vibra-

tions. The Raman spectra in the 700-800 ¢cm ™! frequency region is attributed to Al—Q,, symmetry stretching vibrations.
Keywords Aluminosilicate; Raman spectra; Minerals; K, O-Al, O;-SiO, glasses; Model clusters
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