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A Raman spectroscopic study of phengite under high pressure

CAO Shu-hui, ZHANG Li-fei, SUN Qiang, ZHENG Hai-fei and CUI Guang-lai
(MOE Key Laboratory of Orogenic Belts and Crustal Evolution, School of Earth and Space Science,
Peking University, Beijing 100871, China)

Abstract: Within the diamond anvil cell, the Raman spectroscopic study of phengite was developed at room tem-
perature and under various pressures from 1 atmp to 20 GPa. The authors analyzed the correlation of the modes
266, 708 and 3 618 cm ™! with the variation of pressure. The mode of 708 cm ™! increases linearly with the in-
crease of pressure, i.e., y (Raman shift, cm™ ') =0.523 8x (pressure, GPa) +712.31, and R?(correlation co-
efficient) =0.965 6, and the mode disappears at 4.7 GPa as a result of substituting Si for Al. The mode of OH"™
band and the intensity decrease linearly with the increase of pressure, i.e., y= —0.3402 x+3617.8 and R*> =
0.966 2, and the mode disappears at 18 GPa, which is assumed to be the maximum pressure for the dehydration
of phengite at room temperature.
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Fig.2 Crystal structure of muscovite from Pan Zhaolu et al. 1994
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Fig.3 Selected Raman spectra of phengite as a function of increasing pressure at room temperature
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Gauss
Table 2 Gaussian data of selected Raman bands of

phengite dependent on pressures

GPa 266 cm™ ' 3618cm ! 708 cm !
1 5034.2 0.292 16 265.12 3615.3 712.11
2 5034.9 0.38512 265.65 3616.9 713.06
3 5036.6 0.610 88 267.2 3615.3 715.22
4  5037.6 0.743 68 267.43 3614.5 716.55
5 5038.5 0.863 20 266.88 3615.5 717.17
6  5040.1 1.075 68 268.48 3615.1 718.6
8§ 5042.2 1.354 56 267.08 3612.5 721.31
9 5048 2.124 8 266. 60 3611.3 724
10 5049.5 2.3240 267.96 3611.9 724.46
11 5050 2.390 4 266.68 3611 726.83
12 5051.5 2.5896 266.7 3609 725.74
13 5052.6 2.73568 266.95 3610.9 727.39
14 5056.2 3.21376 266.95 3611.1 728.27
15 5057.1 3.33328 266.72 3610.8 728.06
16 5059.1 3.598 88 266.68 3608.5 730.7
18 5059 3.5856 266.87 3607.1
20 5061 3.8512 266.49 3604.7
21 5062.2 4.010 56 268.06
22 5063.9 4.236 32 265.58 3602.7
23 5067.1 4.661 28 265.87
24 5067.7 4.740 96 266.9 3599.8
25 5071 5:1792 266.64 3596.7
26 5073.5 5.5112 266.31 3598
27 5074.5 5.644 0 265.28 3591.8
28 5074.5 5.6440 267.8 3597.6
29 5076.2 5.869 76 266. 64
30 5077.2 6.002 56 3593.7
31 5079.7 6.334 56 267.34 3594.1
32 5091.5 7.901 60 266.78 3584.1
33 5112.2 10. 650 56 267.06 3582.1
34 5113.7 10.849 76 266.84 3582.3
35 5124.6 12.297 28 266.85 3575.9
36 5124.7 12.310 56 267.02 3577
37 5136.4 13.864 32 266.84 3573.1
38 5137.4 13.997 12 266.73 3572.6
39 5140.4 14.39552 266.76
40 5140.6 14.422 08 266.35
41 5140.8 14.448 64 266.13
42 5145.3 15.046 24 266.22
43 5154.4 16.254 72 266.01
45 5163.6 17.476 48 264.1
48 5168.2 18.087 36 266.58
49 5173.7 18.817 76 265.96
50 5173.9 18.844 32 265.76
51 5174.5 18.924 00 266.43
52 5174.6 18.93728 266.93
53 5175 18.990 40 267.11
54 5178.1 19.402 08 266.59
55 5184.1 20.198 88 266. 46
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Fig.4 Pressure dependence of the Raman modes of phengite
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