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Abstract
A series of experimental measurements were performed 
on Milli-Q water samples in which a piece of Neapolitan 
Yellow Tuff (NYT) was immersed. As time changes, the liq-
uid acquires new physicochemical properties that make 
it experimentally very different from the starting liquid. 
In particular, the values   of a large number of physico-
chemical parameters change: electrical conductivity, pH, 
density, and heat of mixing with acids and bases. The 
measurements of Thermogravimetry (TGA), Differential 
Thermal Analysis (DTA), and the infrared absorbance 
spectra performed on the solid (Xerosydryle) obtained by 
lyophilization, show unusual but experimentally certain 
behaviors. The freeze-drying process of these liquids pro-
duces weight quantities of solid. The liquids obtained and 
on which the various experiments were carried out were 
decanted and filtered to eliminate Tuff particles that in-
exorably detach from the piece under examination. This 
extraordinary new phenomenology induced by an in-
organic system, such as Tuff, has close similarities and 
some peculiarities with respect to the phenomenology 
that occurs by perturbing the water with organic, natural, 
or synthetic insoluble polymers.

Introduction
Over the past ten years, our research group (Elia et al. 
2013a; Elia et al. 2014; Capolupo et al. 2014; Germano 
2015; Zheng et al. 2006; Zheng and Pollack 2006; Elia et 
al. 2013b; Elia et al. 2018; Elia et al. 2019; Elia et al. 2022; 
Elia et al. 2020; Elia et al. 2017; Yinnon et al. 2016; Elia et 
al. 2015; Elia et al. 2014; Elia et al. 2013c; Elia et al. 2013d; 
Elia and Napoli 2011; Signanini et al. 2019) and another 
research group (Lo et al. 1996; Lo et al. 2009; Ho 2014) 
have produced a substantial number of experimental 
works published in physicochemistry journals of aqueous 
solutions on the emerging properties of water. The physi-
cal perturbations that produced these variations were 
induced by an iterative process of successive hydrations 
and dehydrations of both synthetic (Nafion) and natural 
hydrophilic insoluble polymers (cotton wool, paper filter, 
cellophane, hemp, silk and wool) (Elia et al. 2013b; Elia et 
al. 2018; Elia et al. 2019; Elia et al. 2022; Elia et al. 2020; 
Elia et al. 2017; Yinnon et al. 2016; Elia et al. 2015; Elia et 
al. 2014; Elia et al. 2013c; Elia et al. 2013d; Elia and Napoli 
2011). 

In particular, an iterative process of successive vacuum 
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filtrations produces a very similar phenomenology (Elia et 
al. 2013a; Elia et al. 2014; Capolupo et al. 2014). What this 
procedure has in common is the iteration of a low-energy 
physical process. The extraordinary nature of the results 
is reproducible and involves variations in physicochemi-
cal parameters that have undergone variations up to al-
most four orders of magnitude. What is reported in this 
work is to our knowledge the first ever case of numeri-
cal variations of various physicochemical parameters by 
simple immersion in pure water of a piece of rock, such 
as a Neapolitan Yellow Tuff (NYT), a lithified pyroclastic 
material produced by the largest, in terms of thickness 
and areal extension, and most powerful eruption of 
“Campi Flegrei,” a large volcanic area situated to the west 
of Naples, Italy (de’ Gennaro et al. 1990; de’ Gennaro et 
al. 2000).

This is the first case of extension to inorganic systems 
to what has already been documented with the use of 
insoluble organic polymers! One of the strangest pecu-
liarities is linked either to the experimental fact that a 
simple freeze-drying process of these liquids produces a 
solid whose physicochemical characteristics depend on 
the substance that disturbs the liquid. It should be em-
phasized that the solids obtained by lyophilization of the 
perturbed liquids have a chemical composition not yet 
definitively ascertained. However, they are profoundly 
different from perturbing polymers and from Tuff itself. 

Experimental Design
The parent phillipsite-rich rock came from a quarry in Chi-
aiano (Naples, Italy), belonging to the huge formation of 
NYT (de’ Gennaro et al. 1983). This phillipsite-rich material 
in Marano (Naples, Italy) occurs in the NYT deposit, the 
product of one of the largest, in terms of thickness and 
areal extension, and most powerful eruptions of Campi 
Flegrei. A substantial portion of this pyroclastic rock (50% 
in volume) was involved in diffuse zeolitization processes 
that determined the crystallization of phillipsite and, sub-
ordinately, chabazite and analcime (Iucolano et al. 2005). 
Zeolitization in NYT took place soon after eruption in a 
well-insulated thermal system in the presence of hot 
aqueous solutions of hydromagmatic origin, whose ionic 
composition was controlled by equilibrium glass hydro-
lysis (Perić et al. 1999). The investigated outcrop shows 
thicknesses of about 30 m with quite variable zeolite con-
tent, always higher than 50% wt. Italy (Europe) - Marano, 
(Naples, Italy) - Private quarry, owner Savanelli.

A sample of NYT coming from a quarry located in Marano 
(Napoli, Italy) was used. A piece of NYT measuring approx-
imately 10x15x10 cm (1500 cm3) was immersed in quanti-
ties of Milli-Q water ranging between 1 and 0.1 Liters of 
very pure water (Milli-Q). To eliminate any soluble frac-
tion of the component minerals, the Tuff was subjected 
to a preliminary prolonged washing in bidistilled water. 
Over time, some of its physicochemical properties were 
measured: electrical conductivity, pH, and density. Elec-
trical conductivity is the most frequently used measure to 
follow the evolution of the properties of the liquid. With 
the measurement of electrical conductivity, increases of 
up to three orders of magnitude were found. When the 
volume of the liquid is excessively reduced, whether for 
reasons of consumption, evaporation or whatever,  it is 
topped off with new Milli-Q water. There are no other in-
terventions. The physicochemical parameters vary in an 
absolutely measurable and reproducible way. This state-
ment is supported by the linear trends of the graphs of 
pH vs log χ, density vs χ, where χ is the electrical conduc-
tivity.

Density Measurements

The solution densities were measured using a vibrating 
tube digital density meter (model DMA 5000 by Anton 
Paar, Austria) with a precision of ±1x10-6 g cm-3 and an 
accuracy of ±5x10-6 g cm-3. The temperature of the water 
around the densitometer cell was controlled to ±0.001 K. 
The densitometer was calibrated periodically with dry air 
and pure water.

The density measurements of the liquid obtained by im-
mersing the “brick” of NYT in Milli-Q water were carried 
out. As can be seen from the tables and graphs, there are 
significant increases in the density of the water that has 
been in contact with the piece of Tuff. As mentioned in 
the Introduction, significant variations of some chemical 
and physical parameters are obtained by prolonged hold-
ing of the piece of Tuff in contact with water. The increase 
in density records a linear trend as a function of electri-
cal conductivity, χ. Naturally, given the friable nature of 
the Tuff, the iteratively perturbed water (IPW) registers 
the presence of solid particles of the zeolitic material. To 
eliminate this drawback that would affect the density val-
ues, the liquid is left to decant and subsequently filtered 
with suitable paper filters. The density, pH and electrical 
conductivity measurements are carried out on the liquid 
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thus obtained.

The density ρ (g/cm3) vs the specific electrical conductivity 
χ (µScm-1) is linear. See Figure 1 and Table 1.

Figure 1. The density ρ (g/cm3) vs the specific electrical 
conductivity χ (µScm-1)

Table 1. The density ρ (g/cm3) vs 
the specific electrical conductivity 
χ (µScm-1).

Figure 2. pH vs the conductivity log

The described trend is a demonstration of the reproduc-
ibility of the phenomenon, as easily detectable by the 
high numerical values of the mean square deviation re-
sulting from the interpolation of the experimental data.
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pH Measurements
The pH measurements were carried out with a pH meter 
(Crison GLP 21-22), with a resolution of ± 0.01 pH units, 
equipped with a pH electrode for microsamples, model 
52 09. The electrode specifications are: asymmetry po-
tential < ±15 mV, pH sensitivity 4...7 (at 25° C) > 98 %.

There were pH measurements made on the liquid sam-
ples. The samples exhibit values in the range of alkaline 
solutions with pH values around 8. 

Experimentally it appears that the pH (vs the conductivity 
log) is also linear. See Figure 2.

This result has been interpreted in the literature as a 
proof of a quantum behavior that can be described by 
fractal mathematics. See Table 2. In fact, recently, the 
“fractal behavior” of these dissipative structures was ex-
perimentally evidenced (Capolupo et al. 2014) and this 
seems to confirm even further their coherent quantum 

Table 2. 

nature, also discussed in Germano (2015).  An isomor-
phism exists between the observed scale-free, self-simi-
lar properties of the physical “modified” liquid water and 
the deformed coherent state formalism. The fractal di-
mension, in fact, provides a measure of a dynamical “de-
formation,” so that the observed scale-free law relating, 
e.g., pH and electric conductivity, is the macroscopic man-
ifestation of dissipative local deformations at a micro-
scopic level. This extremely interesting isomorphism was 
first theoretically evidenced in its whole generality only a 
few years ago, in a seminal work by G. Vitiello (2012), in 
which he demonstrated that fractal self-similarity prop-
erties can be described in terms of coherent states, and 
consequently quantum dissipation, through quantum 
deformation or squeezing of coherent states, and seems 
to be at the origin itself of the self-similarity properties at 
a macroscopic level.

Electrical Conductivity Measurements
Specific electrical conductivity, χ (µS cm-1), measurements 
were performed with a YSI 3200 Conductivity Meter, 
model 3200. The cell was periodically calibrated by deter-
mining the cell constant K (cm-1). The specific conductiv-
ity, χ (µS cm-1), was then obtained as the product of the 
cell constant and the solution conductivity. For a given 
conductivity measuring cell, the cell constant was deter-
mined by measuring the conductivity of a KCl solution 
with a specific conductivity known with great accuracy, at 
several concentrations and temperatures. All conductivi-
ties were measured in a room at controlled temperature 
of 25±1°C and temperature-corrected to 25°C, using a 
pre-stored temperature compensation for pure water.

Extremely high electrical conductivity measurements 
χ (µS/cm) were registered, with increases compared to 
those of the Milli-Q water used greater than two orders 
of magnitude (Table 2).

It is necessary to emphasize that, given the insoluble na-
ture of the NYT, it is not possible to interpret the changed 
physicochemical picture of the liquid as due to the re-
lease from the Tuff of substances, electrolytic or not, into 
the water. 

For insoluble organic polymers (Elia et al. 2013b; Elia et 
al. 2018; Elia et al. 2019; Elia et al. 2022; Elia et al. 2020; 
Elia et al. 2014; Elia et al. 2013c), the increases in physi-
cochemical parameters have been interpreted in the lit-
erature with the presence of aggregates of water mole-
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cules. It was highlighted by optical, fluorescence, electron 
and atomic force microscopy measurements (Elia et al. 
2013b; Elia et al. 2017). 

The increase in χ is consistent with the hypothesis of ag-
gregates of water molecule formation that increase the 
contribution of the proton jump mechanism (Elia et al. 
2014).

Variations in pH are supported by calorimetric measure-
ments that determine the value of the binding constant 
of the proton or hydroxyl ion through calorimetric titra-
tion measurements (Elia et al. 2013d). 

The density variations, based on the experimentally de-
termined presence of aggregates of water molecules, are 
more easily understood.

In the literature there are experimental works in which 
it is unequivocally demonstrated that the lyophilization 
process on perturbed liquids (IPW) leads to the obtain-
ing of solids with physical properties clearly distinct 
from those of perturbing substances (insoluble hydro-
philic polymers of various kinds) (Elia et al. 2013a; Elia et 
al. 2014; Capolupo et al. 2014; Germano 2015, Elia et al. 
2013b; Elia et al. 2018; Elia et al. 2019; Elia et al. 2022; Elia 
et al. 2020; Elia et al. 2017; Yinnon et al. 2016; Elia et al. 
2015; Elia et al. 2014; Elia et al. 2013c; Elia et al. 2013d; Elia 
and Napoli 2011).

A first aspect to check for the peace of mind of the opera-
tors is the reproducibility of the described phenomena. 
The linear trends of the parameters pH, density and elec-
trical conductivity, of the so-called log/log diagrams are 
a first demonstration of this. The linearity exhibited is an 
indication that phenomenology was produced by a single 
cause.

In the reported research, we show for the first time that 
this new phenomenology belongs, therefore, also to in-
organic materials such as the NYT. Great prospects for 
study are developing in the field of organic and inorganic 
substances, including the materials produced by volcanic 
eruptions!

Freeze Drying
Freeze drying has been carried out using a Manifold 
Freeze Dryer MFDQ 2002, with a tabletop unit having a 
condensing capacity of 3 to 4 kg/24 h, reaching a temper-
ature of -80°C. The instrument was equipped with 8 trays 
with a bulk capacity of 2.4 l, allowing the freeze drying 
of any sample shape and size. The lyophilization (water 
removal by sublimation) was performed by freezing the 
samples and reducing subsequently the environmental 
pressure so that the frozen water sublimates, convert-
ing directly from solid to gaseous state without passing 

Figure 3.  Absorbance spectra in the infrared range (IR) of the 
Xerosydryle (RIPW).
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through the liquid phase.

IR Spectra
We recorded IR spectra of RIPW  in a KCl dispersion me-
dium, using an FT-IR Jasco-FT-IR-430 spectrophotometer. 
The recording conditions for each FT-IR spectrum were: 
64 scans, scanning speed of 2 mm/sec, a triangular apo-
dization function and a resolution of 2 cm-1.

To characterize this new class of solid materials, Xero-
sydryle, produced by lyophilization of perturbed liquids 
(IPW), experimental measurements of absorbance spec-
tra in the infrared IR were performed (Figure 3) on it.

Differential Thermal Analyses (DTA)
We did the DTA analyses with a Netzsch thermoanalyzer 
model STA 409 Luxx. We weighed samples of about 10 
mg. We heated the samples on alumina pans from 25 to 
950 °C. The heat rate was 20 K/min. We heated the sam-
ples in air or in a N2 flow. We used α-Al2O3 as a reference 
material.

In this phase of studying chemically still unknown and 
unpredictable substances according to the current domi-
nant paradigms, we decided to verify the reproducibility 

of the TGA experiments. For this purpose, three IPW sam-
ples of different electrical conductivity were produced in 
subsequent times, even months away from each other 
(see Figure 4), respectively of 166, 227, and 490 χ (µS/
cm) and comparable volumes of liquids of the order of 
100-200 ml. Each preparation of the perturbed liquid was 
subjected to the lyophilization process obtaining three 
solids called RIPW (Xerosydryle).

Three distinct Gravimetric Thermal Analysis experi-
ments were performed on the three Xerosydryle sam-
ples, reaching temperature values   close to 1000°C (see 
Figure 4). They show a weight loss of about 25% around 
150°C and a subsequent further loss between 150°C and 
1000°C. On the same graph you can see the experiment 
obtained with the use of NYT powder as it is. Also, in this 
case, there is a first weight loss of around 10% in the first 
150°C and a flat trend up to 1000°C.

Beyond details, numerically of secondary importance, 
the difference in behavior with respect to the thermal 
stability of the Tuff as it is and that of the three solid 
samples obtained by freeze-drying is extremely clear. 
The simplest and most indisputable difference between 
the perturbing material (Tuff) and the relative product 
for lyophilization, (Xerosydryle), is represented by the in-
solubility of the Tuff and the solubility of the Xerosydryle 
in water. In turn, the three samples deriving from three 
different IPWs are practically reproducible. With these 

Figure 4.  Thermogravimetric analysis, TGA of the Tuff as it is and of 
the relative Xerosydryle (RIPW) .
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experiments, what has already been achieved previously 
with the use of insoluble hydrophilic polymers of organic 
nature are confirmed polymers (Elia et al. 2013b; Elia et 
al. 2018; Elia et al. 2019; Elia et al. 2022; Elia et al. 2020; 

Elia et al. 2014; Elia et al. 2013c). We have also extended 
the phenomenology of the DTA for the three samples 
mentioned above to the description of the TGA. Also, for 
this technique there is a remarkable reproducibility if the 

Figure 5. Thermogravimetric Analysis and Differential Thermal Analysis 
(DTA) of the Xerosydryle (RIPW) obtained by water in contact with Tuff.

Figure 6. Photo of the macroscopic Xerosydryle, 129 mg, obtained by 
lyophilization of 250 ml of pure water put in contact with Tuff, after it had 
reached the Electrical Conductivity of 453 µS/cm.
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nature of the experiments is taken into account. With the 
DTA method, it can be seen that around 150°C, in cor-
respondence with the weight loss of about 25%, there is 
a considerable endothermic phenomenon that is prob-
ably attributable to the de-structuring of aggregate water 
and therefore more stable than normal hydration water 
which, as known, is eliminated around 100°C. In fact, the 
experiments carried out on Tuff powder as such show a 
normal elimination of water around 100°C. It can be seen 
that the Tuff exhibits a completely different behavior 
from the RIPW (Xerosydryle). These are different substanc-
es, and phenomena are experimentally reproducible and 
not explained by current theories on water.

The reproducibility of the phenomenology produced was 
strengthened by having obtained a linear trend between 
the increase in the weight of the Xerosydryle obtained by 
freeze drying the perturbed liquid, RIPW as a function of χ. 
The good linear trend is highlighted by the high value of 
the mean square deviation R2.

Conclusions
The phenomenology described in this work relates to the 
ability to modify the physicochemical properties of water 
with iterative procedures of a physical nature and low-
energy content (Elia et al. 2013a; Elia et al. 2014; Capo-
lupo et al. 2014; Germano 2015; Elia et al. 2013b; Elia et 
al. 2018; Elia et al. 2019; Elia et al. 2022; Elia et al. 2020; 
Elia et al. 2017; Yinnon et al. 2016; Elia et al. 2015; Elia et 
al. 2014; Elia et al. 2013c; Elia et al. 2013d; Elia and Napoli 
2011; Signanini et al. 2019).

The use of insoluble organic polymers and, for the first 
time of an insoluble inorganic system, Tuff, identify new 
and interesting problems to be addressed. The common 
factor is water. Once again, the most studied substance 
in the world turns out to be an unknown capable of sur-
prising us.

Discussion With Reviewers (DWR)
Reviewer: The work of Elia et al. describes very interesting 
phenomena related to the changes in physicochemical prop-
erties of water in contact with the inorganic material. Previ-
ous works of the authors on the effect of organic polymers 
on water are known to me, so this work is of particular sig-
nificance as far as the reproducibility of the phenomena in 

different systems is considered. Nevertheless, pulling apart 
previous results, I have some concerns regarding the effect 
of the inorganic material now studied.

Neapolitan Yellow Tuff (NYT) is composed mainly of zeolites, 
which are highly porous aluminosilicate minerals with very 
high cation-exchange capacity. It means that inside of their 
insoluble three-dimensional negatively charged framework 
they accommodate a very high concentration of mobile cat-
ions that can be easily exchanged with ions from aqueous 
media.

Could the authors comment on the possibility that the ob-
served changes in water in contact with such material can 
be related to the ability of the latter to release ions to water 
and exchange them for protons from water molecules? This 
would agree with the observed increase in pH of water in 
contact with the solid (protons are removed so pH shifts to-
ward more basic) as well as with the significant conductivity 
increase. 

In the description of the water imprinting method with the 
use of Tuff material, the methodology of the bidistilled water 
treatment is described. From this, it is clear that any ion ex-
change phenomena, assuming that they can occur between 
the Tuff material and the double distilled water, which is ex-
tremely unlikely given the concentration of ions in the double 
distilled water, should be exhausted in the washing proce-
dure. On the contrary, the phenomenology of increased con-
ductivity and pH continues for months of immersion of the 
Tuff in double-distilled water. Any ionic exchanges between 
the ions of the Tuff and the double distilled water (liquid 
practically free of ions) is really difficult to hypothesize!

I guess it is experimentally not accessible for the authors at 
the moment, but at some point, I would like to see analysis 
of cations present in the perturbed liquid, e.g., studied by 
atomic absorption spectroscopy.

Authors: It is necessary to underline that the washing op-
erations with bidistilled water are interrupted when, in 
subsequent washing operations to eliminate the water-
soluble chemical components, they no longer produce 
significant variations in electrical conductivity. This phase 
indicates that the soluble components of the Tuff have 
been eliminated. 

At this point the systematic imprinting of the water be-
gins. It consists of adding bidistilled water to the contain-
er where the piece of Tuff is located. The procedure is 
“iterated” simply by leaving the piece of Tuff immersed 
in the bidistilled water. Naturally, when the “imprinted” 
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water is taken to carry out the necessary operations of 
measurement of the parameters described in the manu-
script, other virgin water is added. 

The various recorded phenomena are numerically very 
significant, as can be deduced from the reported data up 
to three orders of magnitude for the electrical conduc-
tivity. The “imprinted” water is consumed substantially 
in significant quantities in freeze-drying operations. To 
obtain weighable quantities of Xerosydryle, it is neces-
sary to consume a few hundred milliliters of imprinted 
water. However, by adding new double-distilled water to 
the container where the Tuff is, the phenomenology is 
repeated! 

It should be emphasized that the idea of   iterative freeze 
drying does not correspond to the procedure adopted. 
The iteration in this procedure consists of adding new 
water and waiting for the phenomenology to repeat it-
self. Once “imprinted” water has been eliminated, for ex-
ample because a certain ponderable quantity of solid (Xe-
rosydryle) has been produced, to obtain more imprinted 
water we just add double distilled water to the container 
where the piece of Tuff is located. 

Time will allow us to produce quantities, which can be 
assumed to be infinite, by repeating the addition of bidis-
tilled water.

This is discussed in more detail in our Experimental De-
sign and Electrical Conductivity Measurements Sections.

Reviewer: In the Electrical Conductivity Measurement section, 
the NYT is described as insoluble. Since this information is 
important in understanding the conductivity data, it is rec-
ommended to show the solubility data of the Tuff in water.

Authors: A typical mineralogical composition of a zeolitic 
tuff such as the NYT coming from Marano (Na) is here 
reported:

Phillipsite=46%; chabazite=5%; smectite=10%, analcime 
9%, feldspar= 26% and minor amounts of pyroxene and 
mica. (Iucolano et al. 2005)

So, the main mineralogical phases are zeolites (phillipsite, 
chabazite and analcime). As reported in literature (Peric 
et al. 1999), the hydrolysis of natural zeolites in doubly 
distilled water is a very rapid process (in a few tens of 
minutes). 

Therefore, a prolonged washing in bidistilled water is 
enough to eliminate any soluble fraction of the compo-

nent minerals and stabilize the zeolitic phases, as dem-
onstrated by the very low values of the electrical conduc-
tivity of the washing water (very close to the value of the 
used doubly distilled water).

Reviewer: In Figure 3, you show the absorbance spectra of 
IPW YTB. Since this material, IPW YTB, was obtained from 
water through iterative lyophilization, it will be very helpful 
to see the distinctive difference if the IR absorption of water 
is shown together.

Authors: As previously stated, the iterative freeze-drying 
operation has never been used for any of the produced 
Xerosydryle(s).

As described in the procedure for preparing water im-
printed with Tuff, we have never written anything that 
could generate this hypothesis. We reiterate that the vari-
ous freeze-drying procedures refer to different imprinted 
liquids by varying the immersion times of the piece of 
Tuff in bidistilled water. As you can see, this is a differ-
ent procedure from that of imprinted liquids with the use 
of natural or synthetic insoluble polymers. In this case 
the iteration consists of immersing the polymer in water 
and after about 12-24 hours extracting it from the liquid 
by squeezing it. The polymer will then be left to dry. The 
iteration consists of repeating the drying operation and 
immersion of the polymer in the imprinted water.

Finally, it is not possible to obtain any solid residue by 
lyophilization of pure water on which one is performing 
an IR absorbance measurement.

Reviewer: Figure 4 was obtained from Xerosydryle material 
that was obtained from the mixture of water and Tuff. If the 
origin of Xerosydryle is purely from 100% water, it would be 
very difficult to explain the curves of Figure 4. It seems that 
the water-like portion of the materials evaporated or dissoci-
ated at 150 0C. This graph shows that there was something 
left after heating the Xerosydryle even at 1000 0C. What is the 
composition of that residue? It is necessary to confirm this 
residue. The residue may be debris or fine powder from the 
Tuff. Possibly, this residue may be a hydrophilic component 
from Tuff and acting as a kind of embryo for the formation 
of Xerosydryle.

Authors: This experimental result is totally in agreement 
with our previous dozens of papers on Xerosydryle, in-
cluding our last one in which we baptize this new class 
of materials with this name, confirms totally this kind of 
behavior (Elia et al. 2022). 
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Reviewer: In Figure 5, the DTA signal around 400 0C shows the 
exothermic reaction is occurring. Can you discuss the origin 
of this behavior in the manuscript? No explanation is given. 
Could it be related to the hydrophilic component from Tuff?

Authors: As we showed in many papers about Xerosy-
dryle, it is comprised of a certain percentage of carbon 
component, ranging from almost zero to more than 50%. 
This peak is clearly coming from this component of the 
Xerosydryle. The Tuff cannot be involved.
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