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PROMETE has recently identified 
the chemical-physical foundation of instability 
of the productive characteristics of the slurries 

that would have been even inconceivable  
until a few years ago for lack of knowledge 

both theoretical and experimental.  

Since many years it has been established (both 
experimentally and theoretically) that liquid water is a 
biphasic system,  
and that if it undergoes some types of purely physical 
treatments, albeit at low energy, its dynamics change, 
giving rise to nanometric aggregates in weight quantities 
(which change many chemical-physical parameters of 
water, 
such as pH and electrical conductivity, mixing heat, 
density, IR absorbance, etc ...). 
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Such nanometric aggregates, having a changed electronic structure 
compared to the free molecule, 
as is well known to happen for nanometric structures, 
present the characteristic (of very recent experimental acquisition),  
at first glance unexpected, 
to remain in the solid state at ordinary temperatures and pressures, 
once removed, by evaporation (or freeze-drying), 
the remaining liquid water component ("bulk water"). 
 

 

 

Evident weighty aspect of the solid residues: about ten 

milligrams, coming from the lyophilization of only 250 ml of 

iteratively naphionated water (INW). 
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Indeed, as we highlighted by Thermogravimetric techniques (TGA), 
a non-negligible fraction of these aggregates remains in the solid state up to temperatures  
of several hundred degrees. 
 
These aggregates, therefore, are present within the mixtures, and  
- in addition to disturbing the chemical and physical characteristics  
of the mixtures in the liquid phase   - 
their wide-ranging solid structure (amorphous, but fractal) ... 
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... is then responsible for the different final grain of the finished product 
(mechanical properties), as well as its thermal properties (drying times) 
also in the solid state,  similarly if it were a "added" chemical species. 
 
This happens initially in the liquid phase, in a manner dependent on external parameters, 
some known and others to be identified, some probably also with a periodic / “seasonal” 
time dependence, as already verified in other contexts for this type of dissipative 
structures. 
 

It is clear that currently the methods that aim 

to study the stability of the slurries and 

doughs to optimize their performances suffer 

for a series of unexpressed problems; in 

practice, there is a large shaded area where 

"no one knows not to know". 

 

Normally, the consequences of this "shadow 

area" are somehow attributed to an intrinsic 

instability of the phenomenon due to the fact 

that too many parameters have to be taken 

into account. 
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Mass spectrum of principal 

components eluting from RINW. 

 

The x-axis represents the mass as 

m/z (mass/valence) ratio of the 

species and the y-axis represents its 

abundance.  

 

The spectrum shows that the major 

detectable species are  

OH, H2O, N2, O2 and CO2.  

 

Similar results were obtained for 

INW. 

 

16 = O, 19  = F 

 

17 = OH 

 

18 = H2O 

 

28 = N2  

 

32 = O2  

 

44 = CO2 
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A POSSIBLE CHEMICAL-PHYSICAL FOUNDATION FOR THE INSTABILITY OF THE PRODUCTIVE 

CHARACTERISTICS OF THE PRODUCTS COMING FROM SLURRIES AND DOUGHS 

IT COULD BE EMERGING FROM THE FOLLOWING SCENARIO: 

1. The evaporation of the bulk water would leave solid aggregates of water in the mixtures, 

whose shape and size would be responsible for the final granularity of the product, as well as its 

local mechanical, thermal and electrical properties even in the solid state, similarly if it were a 

chemical species. 

2. This would occur in a manner dependent on external parameters to be identified, some 

probably with a "seasonal" time dependence. 

3. The possible effect also on the final product could be due precisely to the verified 

extraordinary stability of these aggregates in the solid phase. 
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1. The evaporation of bulk water would leave aggregates of water in the solid state inside the 
mixtures, whose shape and size would be responsible for the final granularity of the dry 
product, as well as its local mechanical, thermal and electrical properties, even in the solid 
state, such as if it were an added chemical species. 

 

Our experimental experience on different systems has shown that from about 250 ml of 
pure water suitably treated with purely physical methods, in the specific repeated 
exposure to strongly hydrophilic surfaces, a few grams of solid material can be obtained 
after a limited number of iterations (Xerosydryle), which corresponds to about 4 kg per mc 
of water. 

 

2% of the solid of the dry product could consist of Xerosydryle 

 

→ Eg: for 5Kg of product → 100g of Xerosydryle?! 

→ BUT, in some% it could be  A BENEFIT for the final characteristics of the dry product. 
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2. This would occur in a manner dependent on external parameters to be identified, some 

probably with a "seasonal" time dependence. 
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BUT, now we surely know that 

→ irradiation of specific IR frequencies 

and  

→ the presence of some gases 

MODULATE THE MASS OF AGGREGATES IN A 

DETERMINING MANNER. 
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3. The possible effect also on the final dry product could be due precisely to the verified 

extraordinary stability of these aggregates in the solid phase. 
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