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The speed of sound and water structural units
The synergy of liquid structural units is accompanied by the condensing-compressing pressure and by the increased concentration (n) of liquid particles. When the equilibrium of molecules of two location types is not taken into account, the water function of K(T)=1/(ln(n) has maximum at 300 K and linear regions at other temperatures. According K(T), at 270-370 K, the (m + n) sum of Mie equation indexes coincides with the known value of (15.8 +/- 2.9). The right "wing" of K(T) is extrapolated to value of 0 at the critical temperature. Extrapolation of the left wing of this function gives values 204-208 K in case of D2O and 198-201 K for H2O.
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On the basis of experimental data [1-4], within the model of liquid structural units [5-7], and the percolation theory [8] formulas for the isochoric and configurational heat capacity components were derived and calculated accordingly [6, 7, 9 - 11]. The isotopic invariance of water structure was found [7, 9]. Following simulations let us find boson peaks in configurational heat capacity of D2O and H2O [10-11], where the theory of Einstein quantum gas was applied [12]. The speed of sound (Cs) was used in methods described in [10-11]. The dependence of sound speed on condensability opens new ways to simulate intermolecular interactions in the processes of liquid contraction.
The aim of current work is to simulate the peculiarities of water contraction in the process of synergy of liquid structural units.
The synergy of liquid structural units is accompanied by the excessive pressure (Pg) relatively to the equilibrium: Pg = (/(r(g1/3), where ( - surface tension, r – effective radius of molecules, g – a number of molecules in a structural unit [5 - 7]. The K = 1/(ln(n) [13] value can characterize the increase of the particle concentration (n), which corresponds to the contraction of liquid.
When two parameters are met: linear dependence of reverse isothermic condensability ((T) value on pressure, and (1/(T) = 0 for the uncondensed condition of liquid, K value at the pressure (Pc) can be estimated according to the following formulas
K1 = ke ( Kf ( (1 / ((T ( Pc));      (1)

K2 = ke ( Kf ( (C2s (Cv ( ( / (Cp ( Pc)).       (2)

where ke, Kf – coefficients, Cv, Cp, ( – isochoric, and isobaric heat capacities, and liquid density, Pc = Pg ( exp(-Ps / Pg) – condensing-compressing pressure; Ps is saturated vapor pressure.
When d(1/(T)/dP = C, where C is a constant, we can define the (m + n) sum of equitation indexes according to Mie [14]

m+n = 3 ( (C -2),       (3)

where E = A(a-n - B(a-m; m, n, A, B - are constants; E is the energy of the interaction of pair molecules on distance of a.

Parameter C can be found by differentiation of (1/(T) over pressure, and a sum of (m+n) can be found by (3). K1 and K2 according to (1) and (2) are matching (m+n). Data necessary for the calculations was obtained from references [1-4, 6-7,9, 11-12]. The results are presented in Fig. 1 and Fig. 2.
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Fig. 1 – Values of the condensing-compressing pressure (Pc, MPa), used in the formulas (1) and (2), for D2O and H2O depending on temperature (T, K)
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Fig. 2 - According to formulas (1-3) K1, K2 and (m+n) values are presented on the Y axis depending on the temperature (T, K) for D2O (kd, d1, d) and H2O (kh) on the liquid saturation line: d1 - when ke = 1; kd, kh - when ke = 1 and Kf = 1; d – determined by (3), volume data are taken from reference [1]
From the analysis of Fig. 1, condensing-compressing pressure (Pc), which appears as a result of the synergy of liquid structural units, has similar meanings for D2O and H2O. The condensing-compressing pressure changes with the increase of temperature, and passes over the maximum at 400K, where it does not exceed the value of 150 MPa.
Let ke and Kf be equal to 1 in formulas (1) and (2), then at the temperature of 273 - 358 K K1 and K2 [13] fall into the region of (m+n) of (15.8 ( 2.9 [14]) for H2O. Calculated in this way kd for D2O and kh for H2O curves are represented on Fig. 2. In a broad range of temperatures K1 and K2 go through maximum. Maximum of the K(T) function corresponds to the area of D+ cation and proton pair participation in “quantum gas – quantum condensate” reverse transitions [10-11, 15-16] described by Einstein [12]. Linear character regions of K(T) “wings” can be related to the changes in the boson content in reverse transitions [10-11, 15-16]. The segment of linear K(T) above 310 K can be extrapolated to 32 at 0 K and to 0 at the critical temperature in the case of either D2O or H2O. Extrapolation of left “wing” K(T) linear segments gives the values of 204-208 K for D2O and 198-201 K for Н2О.
Values of ke and Kf coefficients can be more accurately defined comparing the calculation results of formula (1) and (2) with (3). To do so, values of C parameter, used in the formula (3), must correspond to the liquid saturation line. Corresponding to the last condition (m+n) values for D2O are represented by d points in Fig. 2. These (m+n) values depend on the temperature. Due to this property d values differ from an interval of (15.8 +/- 2.9) ones [14]. Values of d differ also from kd and kh. The last difference is related to the differentiation of properties of liquid particles in the process of synergy of liquid structural units. Environmental particles (molecules), for example, located on the surface of the neighboring structural units, can penetrate into the interstitial sites of their neighbors. This leads to the equilibrium setting of two types of molecules [2-4] in the first coordination sphere of water. The Kf = f2 / f1 equilibrium constant contains molecule fractions: f1 – type 1 (inside lattice) and f2 – type 2 (outside lattice). K1 and K2 values, taking into account the distinction of equilibrium constant Kf from 1 (at ke = 1), are presented in Fig. 2 as d1 curve for D2O. Values of dl and d quantities are identical in a broad temperature range. The only difference observed close to the D2O water triple point, which actually proves the distinction of ke coefficient from 1 in this temperature region.
The equilibrium constant Kf in the region of water triple point is less than 1, it is 1 at 320-330 K, and it undergoes maximum (3.2) at the temperatures 610-620 K.
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