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Table 1 Raman shift of liquid water at different pressures using Peakfit software

No. vi/C(em™ ) p/(MPa) No. vi/Cem ™) p/(MPa) No. v /Cem ") p/(MPa)
1 3373.02 58. 84 12 3349.61 884.52 23 3336.58 1248.72
2 3371.81 84.02 13 3347.85 948. 88 24 3333.62 1289. 90
3 3369.78 90. 52 14 3345. 36 1020. 60 25 3332.41 1360. 68
4 3371.60 203. 36 15 3343.04 999. 57 26" 3355.06 549. 05
5 3367.41 251.09 16 3344.13 1050. 46 27" 3354.50 579. 21
6 3366.67 275. 40 17 3340. 58 1139.15 28" 3354.01 590. 23
7 3362.53 342.70 18 3340. 34 1124. 32 29" 3350. 97 621.17
8 3358. 39 472. 11 19 3341.66 1135.53 307 3349.77 696. 24
9 3357.59 617.98 20 3336.79 1189. 25 31" 3345.48 856. 25

10 3353.19 790. 32 21 3339. 26 1227.99 327 3341.32 974.49

11 3352.05 825. 82 22 3335.48 1227.53 337 3338.76 1046. 00

Note: Superscript asterisk represents the second compression stage.
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Table 2 Variation of Raman shift of H, O with pressure
Times of compression State of water Equation of linear regression [dv, /dp|/(nm ' « Pa ')
1 vi=—0.0870p+3378 0. 870
1 I vy =—0.0474p+3379 0.474
Il v =—0.0358p+3381 0.358
2 vy =—0.0330p+3374 0. 330
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Fig.5 Sketch of the connection of water molecules
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Liquid-Liquid Phase Transition of Water at
High Pressure and Ambient Temperature

WANG Hui-Yuan,ZHENG Hai-Fei

(Key Laboratory of Orogenic Belts and Crustal Evolution ,Ministry of Education ,
School of Earth and Space Science s Peking University sBeijng 100871,China)

Abstract ; [n-situ Raman measurement of water has been conducted at the temperature of 300 K and the
pressure of 0. 1-1400 MPa using a SiC anvil cell. The experimental results show that the frequency of
liquid water v, decreases with increase of pressure (p),and two discontinuities are observed at about
200 and 620 MPa. Therefore three states of water are recognized. From state | to state [I then to
state 111, the value of |dv,/dp| reduces,indicating that the compressibility is related to the pressure,
and it is becoming more difficult to compress as the pressure is increasing. The connection mode of a
water molecule with its neighboring water molecules changes as the pressure increases. The discontin-
uous property of water suggests a possible liquid to liquid phase transition and structural change at 200
and 620 MPa.

Key words: high pressure;discontinuity; Raman spectra;mode of connection;liquid-liquid phase transition
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