
. – 2019. –  57. – . 8-16 
 

DOI: http://dx.doi.org/10.18524/0367-1631.2019.57.191886 

 
 532.536. 

 
. 1, . 2, . 1, . 1 

1   
.  4, ,03022, ,   

-mail: alekhin@univ.kiev.ua 
2 , ,  

 
-

 
 

 
 - . , -

 P*(z)=(P(z)-P )/P -
-

  |h|= g| z|/P  (| P*|>>|h|). -
   

 | P*(T ,L,  |=| U*(T ,L, ),  
 T ,  L, -

 . -
, | P*(z)|=|h| . 

 
 

. 
 
 

, -
 ( ) [1-3]  ( ) [4]. -
, , -

. 
 

 [1-3]: , . -
, , ; -

,  
, , -

. ,  
, -

. 
 

-
.  

,  
-

 



. – 2019. –  57. – . 8-16 

 9  

   
[5-7].  

 
1. -

. : -

 (z),  ( )d z
dz

,  

 ( )( ) d zI z
dP

-

 [5, 6]  [7] -
. 

, . 1, 2. -
-

.  [5-7] ( .1-2) 
,  h= gz/P  

=(T T )/T =10–5 10–2  L (1 10)  (z) -

 10 15%. ,  ( , )d z
dz

 -

 ( )( , ) d zI z
dP

  (z 

, ; -
 z=0, = ,  z>0, <  ,  z<0, > ).  T , , P    

, , . 

  
. 1.  (z)  

-
 T=T T >0 

. 2. -
-

 I(z,t) 
( =546.1 )  

 t > 0  
 



. – 2019. –  57. – . 8-16 

 10  

, -
 P*(z)=(P(z) P )/P   

. ,  
P*(z)   

. 
-

.  [8], 
 P*(z) -

-
 |h|= g|z|/P .  

  
*| ( /) |P z h g z P .                                                                         (1) 

.  [9] ,  (1) -
 

,  
 [10].  [10],  

 
=(T T )/T   10 , =( – )/   10 , P *=(P P )/P   10  [11]. 

 [5-7,12-15], -
 

: , , P . ,  
, , -

-
 [10]. 

 [8]  
 (1) -

 [10].  
-
-

 [5-7,12-15]: ( )( ) d zI z
dP

, ( )d z
dh

, (z),  [16,17] 

,  dP*/dh >>1 
( ) ( ) (z)dP z d z I

dzdh
. 

, -
 P*(z) -

 P*(z) >> |h|= g|z|/P  .  
 | P*|>>|h| [16]  [5,17],  

 
h= gz/P  
(| U(z)|=| P*(z)|=(10 102)|h|>>|h|).  

-
, .  

 



. – 2019. –  57. – . 8-16 

 11  

 [5,17,18].  [5, 
17, 18] , -

 | U(T , L, |=| P*|>>|h|  
:  T  [5,17] (| U|=| P*|~T 3),  

, ,  
;  L  [18];   

 [19]. ,  
 L=1 10  

 (dP*/dh=dU/dh ~ L x, x  .4).  
 

2. -
. , -

 P(z)  
. ,  

-
   P(z) .  

 [6, 20] -
 (z) -

. , 
-

 (n  10)  > ,
 (z)<  

 (z) .  
 3. -

 (z)  
 

.  
 (z) ( . 3) -

. 4 -
 – -

 >T , T<T , -
 [6].  

 ( . 3, 4) -
-

 [10]  (T>T ),  
(T<T ).  

 
 –  

 P*(z)  
.  

 - -T  [21]  
 ( . 1).  



. – 2019. –  57. – . 8-16 

 12  

 (z)P , -
 - -T  [21]  T=T T   0.5   

  = (246.4  372.2) 3  
 (z)   10–2 

3  [20]  
L=7  z=z z0= (–3.5 3.5) .  z0  

 . , -
 

  
. 3. -

 (z)  
 

  
 

. 4.  -
 
 

(z)  
 

>T  , T<T   
 

  1  
 

     



. – 2019. –  57. – . 8-16 

 13  

 [20] – , -
 

(z)  ~10–3 , -
 P-V-T  [21]. 

,  z=(0 3.5) -
 P*=(P P0)/P  P*=(0 10 ). 

 
 |h|= g|z|/P =(0 10 ). ,  

 | P*| -
 |h|: | P*/h|  10 >>1.  

 
,  

 [5, 17]. 
-

 [4, 12-15] -
, -

 [5, 6, 14, 15],  
   (1)  

 [8].  (1)  
, -

 | P*|>>|h|, 
-

.  
: -

 T  [5,17];  L  [18]; -
  [19]. -

,  (1),  
 

| P*(T ,L, )|=| U(T ,L, )| >> |h|.                                  (2) 
 

: 
1. -

, -
.  

-
 [1-3]. 

2. , 
 

,  
 

 [10]. , -
,  (z) 

 | P*(z)|>>|h|  



. – 2019. –  57. – . 8-16 

 14  

-
. 

3.  
 . 

,  P*(z)  
 

  |h|= g|z|/P  (| P*| >> |h|).  
, -

 [5, 
17]. 

4.  (| P*| >> |h|) -
-

, , -
   

| P*(T , L, |=| U*(T , L, )|.  
 | P*(z)|=|h|  

 [9]. 
 

: 
1. ., ., ., . // -

: . – 2006. – . 1.  1. – . 27. 
2. ., . // :  

. – 2007. – .2.  2. – .5. 
3. ., ., ., . // -

: . – 2010. – .5.  1. – . 12. 
4. ., . // . . – 

2014. –  2. – . 74. 
5. ., ., .  

. – : , 2013. – 402 c. 
6. ., . . – : -

. 2007. – 462 . 
7. . . – :  

. 2002. – 271 . 
8. ., . . .2. – .: , 

1936. – 439 . 
9. ., . . / 3- ., ., .: , 

1976. – 584 . 
10. ., . -

. – .: , 1982. – 382 . 
11. . . – 

: . . .- . ., 1987. – 272 . 
12. . // . . – 1983. –  4. – . 39. 
13. ., . // . . – 1976. – . 11. 

– . 82. 



. – 2019. –  57. – . 8-16 

 15  

14. Traube K. J. // Chem. Phys. – 1954. – Vol. 22,  4. – P. 625. 
15. Palmer H.B. VDI. Forschungsheft 487. – Beilage zu "Forschung auf dem Gebiete 

des ingenieur wessens''.Ausgabe B. Band. 1961. – P. 1. 
16. . // . . . – 1981. – . 26,  11. – . 1817. 
17. Alekhin A.D. // Journal of Molecular Liquids. – 2006. – Vol. 127.  1–3. – P. 62. 
18. . // . . – 1985. –  10. – . 39. 
19. . // . . . – 2006. – . 51.  7. – . 660. 
20. ., ., . // . . . – 1964. 

– . 9.  5. – P. 491.  
21. Polt A., Platzer B., Maurer G. // Chem. Tech. (Leipzig). – 1992. – Vol. 44,  6. – 

P. 216.  
 
 
 
 

Alekhin A.D., Burmistrov A.N.., Rudnikov Ye.G., Ostapchuk Yu.L. 

Micro-floating method of high-altitude determination of pressure in the critical 
fluid and condition of its equilibrium under the Earth gravity 

 
Summary 

Based on the analysis of the experimental data of the effect of gravity obtained by optical 
methods of light scattering and refractometry, it has been shown that the range of changes in 
the thermodynamic parameters of the manifestation of the effect of gravity in the critical fluid 
coincides with the coordinates of the fluctuation critical region. From the point of view of the 
authors of this paper, the obtained result indicates that the phenomenon of the effect of gravi-
ty (z) and the magnitude of the altitude change in pressure | P*(z)|>>|h|  in the 
inhomogeneous critical fluid are related with the presence in the condensed system of large-
scale fluctuations of the order parameter in the region of abnomally large compressibility of 
the substance near the critical point. 

In continuation of studies of the phenomenon of the effect of gravity, a new experimental 
method for altitudinal determination of pressure in inhomogeneous critical fluid namely 
micro-floating manometer has been presented. Using this method, it has been shown that the 
altitudinal change in the reduced pressure P*(z)=(P(z) Pc)/Pc in inhomogeneous critical 
fluid is significantly, by one - two orders of magnitude, greater (| P*|>>|h|)  than the 
magnitude of the altitudinal change in hydrostatic pressure |h|= cg|z|/Pc. Here P(z) is the 
altitudinal change in pressure, Pc is the critical value of pressure of the substance, c is the 
critical value of density of the substance, g is the acceleration of Earth's gravity. 

Based on earlier studies using optical light scattering and refractometric methods, the 
condition of equilibrium for the inhomogeneous critical fluid under the Earth's gravity field 
| P*(Tc, L, |=| U(Tc, L, )| >> |h| has been confirmed. This condition of equilibrium 
depends on the critical temperature of the substance Tc, on the macroscopic linear size L of 
the sample cell with substance, and on the average density  of its filling with substance. 
Here | U*|>>|h| is the change in the reduced internal field along the height of the 
inhomogeneous system. This condition of equilibrium is qualitatively different from the 
condition of equilibrium, | P*(z)|=|h|, of the inhomogeneous substance far from the critical 
point. 
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