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I n t ro duc t ion

A the rmo dynamic m o d e l o f th e so lu t ion i s p roposed . Acco rd ing to th i s mode l t he so lu t i on i s con s ide red as a set o f

nanocr ys ta l s o f g lucose c r ys ta l hyd ra te su r rounded by a l iq u i d phase . W i th th e use o f p roposed mode l , i t i s shown

tha t a t tempera t u res ne a r t he te mpera tu r e o f the phase t r ans i t i on between the me nt ioned phases , the so lu t ion i s

in a s ign i f i can t l y non - eq u i l i b r ium sta te , fo rming a d iss ipa t i ve space - t ime s t ruc t u r e , wh ic h i s a co l lec t ion o f

au towave s 1] . Nanocr ys t a l s a re cons ide red as a source o f a utowaves . T he fac t o f th e ex i s tenc e o f au towaves was

conf i rme d by an exper ime nt o n th e scat te r ing o f l i g h t by a 4 0% aq ueous so lu t ion o f g lucose in the tempera t u re

rang e o f 20 -70 °C .

Successive stages of the format ion of autowaves

in an aqueous solut ion of g lucose:

R 1- rad ius of the mat r i x ( l i qu id A-phase) , where the

cond i t i on is fu l f i l l ed ( r - rad ius -

vec to r o f the po in t o f the space occup ied by the

sys tem) ; R 2- rad ius o f the reg ion in the process o f

phase t rans i t ion AB (crys ta l l i ne phase) , where the

s ta te o f incomple te equ i l ib r ium is rea l i zed .

The formation of an

area whith the state

of incomplete

equilibrium between

phases A and B is

realized

The formation and

growth of the new

area of phase A

Formation of a

new region with

the state of

incomplete

equilibrium

Temperature dependence of the average re la t ive

intensi ty of l ight scat ter ing in a  g lucose solut ion

wi th a  concentrat ion of 40%

Сonclusions

A concent ra ted aqueous so lu t ion o f g lucose in the

tempera tu re range near the tempera tu re o f the t rans i t ion to

the h igh - tempera tu re phase , i s in a s t rong ly unba lanced

s ta te . In th is s ta te a d iss ipa t i ve space- t ime s t ruc ture wi th o f

au towaves -processes is fo rmed . The area w i th au to -

osc i l l a t i ons passes a l te rna te ly f rom a low- tempera tu re

(c rys ta l l i ne ) phase to a h igh - tempera tu re ( l iqu id ) phase .

Dur ing the growth o f a nanocrys ta l , hea t i s re leased, wh ich

causes the appearance o f a l iqu id phase reg ion ins ide the

crys ta l . I t s s ize inc reases s imu l taneous ly w i th the growth o f

the nanocrys ta l .

The absorp t ion o f hea t accompany ing the inc rease in the

s ize o f the l iqu id phase area leads to the emergence o f a

new sec t ion o f the crys ta l l i ne phase wi th in th is area . The

ment ioned processes are con t inuous ly repeated . The area

wi th nanocrys ta l becomes the cente r f rom which the

spher ica l layers o f the l iqu id and crys ta l l i ne phases

a l te rna te ly move away, fo rm ing a spher ica l au towave .

Autowaves and l ight  - scat ter ing

Us ing the t ime sca le wi th the parameter  ( the t ime of

es tab l i shment o f thermodynamic equ i l ib r ium in the sys tem) ,

the occur rence o f au towaves can be cons idered as the

occur rence o f a t ime dependence o f a random f ie ld o f

concent ra t ions

The mathemat ica l expec ta t ion and the cente red var iance

( roo t mean square f luc tua t ion) o f a random var iab le a t a

moment in t ime t are dete rmined by the re la t ions

where  V i s  the  vo lume o f  the  sys tem.

As  is  known (see ,  e .g . ,  [2 ] ,  e tc . ) ,  fo r  the  in tens i t y  o f  

sca t te red  l igh t  in  l i qu id  sys tems the  re la t ion

From the compar i son o f re la t ions (1 ) and (2) , i t f o l l ows tha t

when choos ing a t ime sca le w i th a parameter  , t he

in tens i t y i s a random func t ion o f t ime . Accord ing ly,

observ ing the behav io r over t ime, we get one o f the

poss ib le imp lementa t ions o f th is func t ion .
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