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matter nor energy, therefore, do not possess a quantity, but they
have direct effects on both matter and energy. In other
words, although TCFs cannot be directly measured, we can
investigate their effects indirectly through various controlled
experiments. In this study, cement mortar samples were
examined by using the ASTM CIl260 standard and under the
effect of a type of TCF known as TCF(H). Additional
experiments, aggregate petrography, L.O.l (Loss on Ignition ],
SEM (Scanning electron microscopy), XRD (X-ray Diffraction],
XRF (X-Ray Fluorescence), FT-IR (Fourier-transform infrared
spectroscopy) were performed to further investigate the effect

of TCF(H). It was found that the TCF (H) was able to
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reduce the expansion and improve the cement mortar function

by up to 10% (average®™~ 7% P-value= 0.008) and make
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observable changes in chemical and elemental compositions.
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oncrete is one of the most widely used

building materials in the world. Ag-

gregates make up about 60 to 70% of
the concrete volume. Aggregates have a great
impact on the physical and chemical proper-
ties of concrete. In principle, their properties
affect the performance, reliability, and behav-
ior of concrete. One of the major effects of ag-
gregate on concrete is the chemical reactions
of aggregate with cement inside concrete [1].
One of the most important reactions is the al-
kaline reaction of aggregate, which is known
as concrete cancer. The main cause of this re-
action is the chemical composition of the ag-
gregate, which is surrounded by the hydrated
cement paste and thus internal pressures are
created, which eventually cause expansion
and cracking, and disintegration of the con-
crete. It has also been observed that some of
the gel leaks out with the water and settles in
cracks that have been already formed due to
the swelling of the aggregates, causing other
destructive agents to penetrate.

The alkaline reaction is especially impor-
tant in dam construction projects because the
cost of repairing a dam is very high. In previ-
ous years, in Canada, after 20 years, the cost of
repairing a dam was more than the initial cost
of construction [2]. Therefore, different coun-
tries put identification, prevention, and repair

methods on their agenda. Of course, it should
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be noted that the best method is to study the
history of the aggregate performance during
15 years of operation, and it is necessary to
study it beyond just the physical characteris-
tics and include the components and function-
al environment of concrete. In this way, a com-
prehensive solution may be suggested. In the
absence of such conditions, the design of an
alternative test to simulate aggregate behav-
ior and prevention is necessary [3]. To find the
proposed solution, it is necessary to know how
the aggregate functions in concrete. In gener-
al, aggregates cause alkaline reactions in two
ways:

A. Alkaline carbonate reaction

The cause of this reaction is the alkali in ce-
ment and a group of dolomitic lime aggregates
that cause cracks in wet conditions [1-4]. and

is less studied due to its rarity.

B. Alkaline silica reaction (ASR)

This reaction was first known in California
in 1930, [5] the Alkaline-silica reaction (ASR)

is a chemical process in which OH™ ions present

in the solution of the concrete pores are com-
bined with the weakly crystalline and amor-
phous silica in the aggregates in concrete; and
ASR compounds are then produced. The pres-

ence of water and constant swelling leads to an
increase in stress and fracture of the concrete.
When the internal stress reaches more than
the tensile strength of the concrete, cracks are

generated [6].

cracking of the
aggregate and paste

Figure 1 - Schematic drawing of the concrete cracking process by alkali-silica reaction
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In general, the effective factors in this reac-
tion are the presence of unstable silicas, and
aluminosilicates, [7-8] sufficient alkaline com-
pounds in the water inside the concrete pores,
and the presence of moisture. Research has
been done regarding the details and the extent
of the effect of each of these factors in perform-
ing the reaction. The latest research has exam-
ined their effect, particularly water, on the size
and structure, and growth of gels at the nano-
scale [9].

In addition to the cases that are required
for gel formation, the rate of expansion of the
reaction depends on factors such as the num-
ber of ions in concrete, type of cement, poz-
zolans used, conditions of the performance
environment, sources, and ion accumulation
sites along with ambient humidity and ambi-
ent temperature [10-12]. The main subject of
this research, considering the extent of this de-

struction, is further studied in this section.

The most well-known methods of
controlling or preventing alkaline silica
reaction
Given the importance of this destructive re-
sponse, engineers from the beginning thought
of solutions to control and repair structures,
many of which have been used in industry for
years and are constantly being improved. One
of the most well-known methods is the use of
gel-controlling pozzolans, the most famous of
which are:

Use of low alkali cement and the addition
of minerals and chemicals such as fly ash [13],
Silica fume [14-15], Slag of smelting iron and
copper furnaces [16], and use of nano-silicates
silica powder [17], Lithium salts [18-19], and

even environmentally friendly methods such

as the use of rubber fragments [20] or rice
husk [21]. In Iran, zeolite has been also used
for many years due to its availability in the
structure of dams [22-23].

The extent of application of all the above
methods depends on parameters such as the
type of cement and environmental conditions
on the one hand and the study of other mechan-
ical and chemical properties of concrete on the
other hand. Therefore, all methods have limita-
tions and a distinct range of effects. According
to the recommendation of research institutes,
the best method is still to identify destructive
aggregates and prevent their use or control the
amount of alkali in cement. A good solution for
this problem is a method of control that is sim-
ple, comprehensive, and independent of other

constraints [24].

Taheri Consciousness Fields
The nature of consciousness and its place in
science has received much attention in the cur-
rent century. Many philosophical and scientif-
ic theories have been proposed in this area. In
the1980s, Mohammad Ali Taheri introduced
novel fields with a non-material/non-energet-
ic nature named Taheri Consciousness Fields
(TCFs). In this perspective, T-Consciousness is
one of the three existing elements of the uni-
verse apart from matter and energy. According
to this theory, there are various TCFs with dif-
ferent functions, which are the subcategories of
a networked universal internet called the Cos-
mic Consciousness Network (CCN). The major
difference between the theory of TCFs and oth-
er theoretical concepts about consciousness is
related to the practical application of the TCFs.
TCFs can be applied to all living and non-living
creatures, including plants, animals, microor-
ganisms, materials, etc.

Mohammad Ali Taheri, the founder of Er-



fan Keyhani Halgeh, a school of thought, intro-
duced a new science in 2020 as a branch of this
school. He coined the term Sciencefact for this
new science because it utilizes scientific inves-
tigations to prove the existence of T-Conscious-
ness as an irrefutable phenomenon and a fact.
Although science focuses solely on the study
of matter and energy and Sciencefact, by con-
trast, explores the effects of the [non-material/
non-energetic] TCFs, Sciencefact has provided
a common ground between the two by con-
ducting reproducible laboratory experiments
in various scientific fields, and it has used the
scientific approach in proving TCFs.

The influence of the TCFs begins with the
Connection between CCN as the Whole Taheri
Consciousness of the universe and the subjects
of study as a part. This Connection called “Ette-
sal” is established by a certified and trained
individual who has been entrusted with the
TCFs. The human mind has an intermediary
role (Announcer) which plays a part by fleet-
ing attention to the subject of study and then
the main achievement obtained as a result of
the effects of the TCFs. These Fields cannot be
directly measured by science, but it is possible
to investigate their effects on various subjects
through reproducible laboratory experiments.

The research methodology in the study of
T-Consciousness has been founded on the pro-
cess of Assumption, Argument, and Proof, in
which the basic Assumption is: The Cosmos
was formed by a third element called T-Con-
sciousness that is different from matter and
energy.

The existence of TCFs can be
demonstrated by its effects on matter and en-
ergy (e.g., humans, animals, plants, microor-
ganisms, cells, materials, etc.)

is the scientific verification of the
effects of TCFs on matter and energy (accord-
ing to the Argument) through various repro-

ducible scientific experiments.

Accordingly, to investigate and verify the
existence, effects, and mechanisms of TCFs,
the following five research phases (Phases 0
through 4), and the aims of each phase are out-
lined below.

Phase-0 studies aim to prove the existence
of TCFs by observing their effects. The nature
of T-Consciousness and what it is will not be
addressed in this phase. Phase-1 explores the
varied effects of different TCFs. Phase-2 ex-
amines the reason behind the varied effects
of these fields. Phase-3 investigates the mech-
anism of TCFs effects on matter and energy.
Finally, Phase-4 draws significant conclusions,
particularly with regard to the mind and mem-
ory of matter and their relation to the T-Con-

sciousness, etc. [25-28]

ASTM C 1260

There are different methods for testing the
reactivity of aggregates, and in this research
standard ASTM C 1260 is the basis of the work
[29]. On the other hand, due to the novelty of
the knowledge of the CF(H), from each mold
that included 4 samples, one sample was se-
lected for the following experiments: Group XI
No. 3- Group XII No. 4- Group XIII No. 4- Con-
trol Group No. 4. From now on each sample
briefly introduces its group and is named by
the same group name and is examined for the

following tests.

Petrography

The samples and the rock and mortar sections
were examined in terms of mineralogy; the
shape and form of silica crystals were exam-

ined by petrographic imaging.

SEM (Scanning electron microscopy)
Examination of SEM photography and prepa-
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ration of images and investigation of the con-

struction and the presence of basic elements.

L.O.I (Loss on Ignition)
Doing L.O.I test to reduce the weight of the

sample due to heat.

XRF (X-Ray Fluorescence)
A quantitative and qualitative investigation of

oxides of XRF samples.

XRD (X-ray Diffraction)
crystallography study; investigation and iden-
tification of crystalline phases and changes in

the crystalline structure.
FT- IR (Fourier-transform infrared
spectroscopy)

Infrared examination of FT- IR

Table 1. Requirements for the grading of the aggregate

Methodology of the ASTM C 1260 test

In order to better investigate
the effects of the CF(H), the aggregates were
selected from a Kish Island rock mine in Iran,

which have high reactivity.

The test was performed according
to the ASTM C1260 standard by preparing 4
series, which according to the standard, each
series included 4 prism samples. This method

was accelerated and strict.

The Portland cement used for all sam-
ples was type Il cement from one bag. Since the
samples were exposed to NaOH, the number of
alkalis in the cement was not a significant fac-
tor in expansion.

First, all aggregates were graded according

to the requirements of Tablel.

Sieves Size (mm)

Weight
Passed Remained Percentage
4.75 10
2.36 25
1.18 25
0.600 25
0.300 15

Then four molds of each series including 4
standard samples were prepared for each ag-

gregate and cement composition.

Mortar components ratio

The ratio of dry materials for the mortar test
was one part of cement to 2.25 parts of aggre-
gate by weight, and the ratio of water to ce-

ment was equal to 0.47.

Mixing
Mixing of mortars was performed in accord-
ance with the requirements of the ASTM C305

standard method.

Molding the samples
Immediately after making the mortar, the sam-

ples were molded.

One of the introduced TCFs is called the Con-
sciousness Bond Field and was applied to the
samples according to the protocols regulat-
ed by the COSMOintel research center (www.
COSMOintel.com). A request for Connection to
the CCN to utilize TCFs can be placed through
the COSMOintel website in the “Assign An-



nouncement” section. This access is available
for everyone at no cost. In order to study and
experience this Connection, the researchers
can register on the website at any time in order
to report the experiment to the COSMOintel
research center. Certain details of the experi-
ment must be provided to the center; for exam-
ple, the characteristics or number and name of
samples and controls must be specified. This
entire experiment was carried out as a dou-
ble-blind method where lab technicians were

completely unaware of the TCFs.

Initial storage and reading

Samples were placed in a wet chamber imme-
diately after molding. They were removed from
the mold after 24 hours and the initial reading
was performed with an accuracy of 0.002 mm.
The samples made with one type of aggre-
gate were placed in a sealed chamber that had
enough water to drown the samples, and the
chamber was placed in an oven at a tempera-
ture of 80 ° C +2 for 24 hours.

Zero base reading
After 24 hours, each of the chambers was re-

moved from the oven in turn, and then the

base reading of each of the prisms was done
immediately after drying their surfaces, and
then they were returned to the chamber, then
all samples made from the aggregates were
placed in a chamber with a sufficient amount
of normal NaOH at a temperature of 80 ° C +2
so that the samples were completely drowned
and the chamber was sealed and returned to

the oven.

Subsequent reading and storage
The change in length of the samples was read
periodically for 14 days after the baseline

reading.

Calculation Method

The difference between base reading (zero)
and reading in each time period of the sam-
ples was calculated and the expansion of the
samples for each period was recorded. The
average expansion of four samples for each
cement and aggregate composition was re-
ported to be approximately 0.01% of the read

periods.

Results and Discussion
Examination of the results in Table 2 shows an
average reduction of the rate of expansion of

0.6.6% was observed in the samples under the
TCF (H).

Table 2. The average expansion rate of each series, which is itself an average of the 4 samples, during 16 days

Sand Expansion

Days
Xl Xil X Control
2 0.00 0.00 0.00 0.00
9 0.48 0.48 0.43 0.48
14 0.60 0.60 0.56 0.63
16 0.64 0.63 0.60 0.67
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Table 3. Expansion rate of 4 internal samples in each series, at 16 days compared to the control

Sand Expansion

Name

Xil Control
Sample No.1 0.622 0.625 0.614 0.673
Sample No.2 0.614 0.626 0.579 0.671
Sample No.3 0.654 0.635 0.592 0.658
Sample No.4 0.669 0.621 0.606 0.661
The Average percentage of 16-day expansion 0.64 0.63 0.6 0.67
Percentage of Change Compared to control at 16 days old -4.5% -6% -105% e
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Figure 2 - Comparison of the expansion percentage of samples

Petrography or descriptive petrology is a
branch of petrology that discusses the naming,
classification, construction, and texture of rock
collections. Rocks are heterogeneous natural
objects that result from the accumulation of

one or more minerals. Usually, in most rocks,

the constituent minerals are in balance with
each other. The thermodynamic conditions
governing the rocks limit the possibility of the
presence of minerals together, so it is possible
to identify, classify and name the rocks by stud-
ying the twin minerals and how they relate to

each other in petrography [30].



Figure 3 - The Control Sample
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Figure 5 - Sample XII
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Figure 6- Sample Xl

The identified grains are igneous, sedimen-
tary, and single minerals. The main minerals
of the samples are quartz, plagioclases, and
potassium feldspar. Igneous components are
mainly intermediate to Mafic in composition.
Their constituent minerals are plagioclase and
pyroxene and are in the form of Photo Cryst
in the microcrystalline to glass background.
Sedimentary parts are mainly chert, quartz,
sandstone, and conglomerate grains as well as
carbon parts. Some grains, which are mostly
clearer in the samples under the TCF (H), have
good roundness, but most of the ones that are
more evident in the control sample are more
angular. Since the aggregates are freely se-
lected and graded, and according to the full
description of how this reaction appears, one
of the events is the appearance changes of si-
liceous minerals. Igneous grains are mainly
alteration, and their main minerals are feld-
spar and quartz minerals. The background of
igneous minerals has been completely altered

to chlorite. Most of these minerals are quartz

and feldspar. Grains’ dimensions vary from 100
micrometers to larger than 2 millimeters. The
cement background between the grains is com-
pletely microcrystalline and covers the space

between the grains.

After measuring the expansion rate, the sam-
ples were examined by SEM scanning electron
microscope, and determination of the chemical
composition by point and bulk analysis as an
element from different sections.

As it can be seen in figure 8, the apparent
difference in the photos is quite obvious. The
crystals formed in the control sample are clear
and it can be noted that gels are formed around
the aggregate. The spaces around the aggre-
gate in the samples under the TCF(H) have a
better connection with cement, and less empty

and dark space is seen.
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Table 4. Weight percentage of the identified elements compared to the control

Name Carbon Oxygen Silicon Iron Calcium
Control - - - - 3
TCEXI 96.77%+ 13.7%- 33.5%- 86.4%+ 74.9%+
TCF Xl 275%+ 2.3%- 31.8%- 100%+ 24%+
TCF Xl 126.5%+ 10.4%- 31.4%- 71.6%+ 56.7%+

As mentioned earlier, silica gels begin to
spread around the aggregate, usually creating a
dark space around the aggregate. It can be seen
in the photos that this distance is greater in the
control sample. In order to ensure the qualita-
tive analysis of SEM, which shows the intensity
and amount of the identified elements, a quan-
titative comparison of the maximum presence
of elements have been presented. Although the
silica phase has a comparative priority and the

gels are alkali-silica, the purposeful changes of

the other elements can be considered. These

can be the criteria for how the TCF(H) works.

Loss on Ignition (L.O.l)

L.O.I test was used to determine the levels of
water or carbonates. The cement sample was
heated to 950°¢ for 1.5 hours until the sample
mass was stabilized. Then the amount of the

lost mass was calculated.

Table 5. Comparison of the amount of mass reduction due to combustion compared to the control

Test X1

L.Ol 10.38

Percentage of the changes compared to the control

5.4%+

X Xl Control

10.41 11.16 9.85

5.7%+ 13.3%+ 0---




This mass loss may indicate the presence of
more materials in the samples under the TCF
(H) that evaporates earlier due to heat; materi-
als such as carbon or water from the hydration

of cement or other possible materials.

XRF (X-ray fluorescence)

From each series, a sample was selected

Table 6 . Weight percentage of the oxide elements identified in the samples

according to the maximum to minimum ex-
pansion compared to the control and the
samples under the reference standard ASTM
E 1621-13 and at a temperature of 21°¢, the
humidity of 51% based on the weight per-
centage of elements, and constituents by
Semi-Quantitative method were analyzed
by XRF.

Oxide Xl Xil Xl Control
Na,0 2.4 2.2 2.4 2.4
MgO 1.6 15 1.45 1.58
ALO, 76 7.42 73 8.2
SiO, 43.7 425 43.2 45.5
PO, 0.15 0.16 0.17 0.17
SO, 0.48 0.57 0.54 0.42
K,O 21 2.1 2.2 2.3
CaO 25.6 26.8 25.2 23.6
TiO, 0.79 0.84 0.88 0.78
Fe,0, 5.2 5.5 5.5 5.2
Table 7 . Percentage of the changes of the elements compared to the control sample in XRF
Oxide X X Il Control
AlLO, 7.13%- 9.5%- 11%- 0
SiO, 4%- 6.6%- 5%- 0
SO, 14.3%+ 35.7%+ 28.6%+ 0
CaO 8.5%+ 13.6%+ 6.8%+ 0
TiO 1.5%+ 5.8%+ 5.8%+ 0
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XRD (X-ray diffraction)
XRD test was taken from the samples for more
accurate identification. The results of this test
with respect to the general composition of ce-
ment [31-32]. are given in Table (8).

Similar to the previous test, a sample from

each series was selected depending on the

Step Size: 0.02, counting time: 0.5 sec

Table 8. Identified phases in the samples under XRD

maximum and minimum changes compared to
the control. The test was performed according
to the standard BS EN 13925-1:2008 at 21°¢
and 51% humidity, electric current: 30 mA,
voltage Kv40, anode: Cu, operating angle 62:
(10-100) degrees. Rietveld’s analysis method

was considered for quantitative analysis.

Phase X1% Xl1l% X1l% Control%
Albite 0.16134055 0.30215344 0.16134055 0.048718713
Aluminate 6.552184 7.252681 6.552184 8.082461
Anhydrate 3.9395797 5.3288217 3.9395797 3.495407
Calcite 11.64169 6.4741564 11.64169 16.603098
Calciumsilicate 4.4278374 2.773415 4.4278374 5.016588
Dolomite 4.7871003 6.83844 4.7871003 8.888318
Ferrite 38.724575 28.624723 38.724575 29.967413
Gypsum 2.3371325 15.209964 2.3371325 0.05992761
Hemihydrate 1.3149565 6.19433 1.3149565 0.08419773
Microcline 7.396136 6.7929025 7.396136 8.271617
Periclase 12.425677 7.641237 12.425677 13.771777
Portlandite 2.3961468 2.2504933 2.3961468 2.2082295
Quartz 3.8956416 4.316682 3.8956416 3.5022485
Total 100 100 100 100

Comparison of the chemical compounds
of XRD analysis

Albite contains silicon and oxygen compounds

and belongs to the silicate family and has a tri-
clinic crystal structure [33]. This compound is

further developed in samples under the TCF (H).
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Figure 15 - Abundance of Albite in the samples

Calcite (CaCO;3) is a well-known form of Ca (OH); + cement gels (CsS, C2S) water —»+cement

calcium silicate. One of the parameters to
Rainwater penetrates into the concrete and as

it exits the capillary tubes, dissolves the Ca
product of cement hydration. (OH); created in the concrete and brings it out

which sulfates react is Ca (OH),. It is a

16.603098

11.64169
11.64169

6.4741564

Figure 16 - Abundance of crystalline calcite in the samples

of the concrete. In the presence of air, Ca (OH); sulfate’s reaction. On the other hand, ambient
combines with carbon dioxide and CaCO3 is sulfates react with CaCO3 and form gypsum and
formed. aluminate gypsum compounds, which increase
After evaporation of water, CaCO3 appears the volume and some specific type of sulfates
as white powder on the concrete surface. It also reaction. In the samples under the TCF (H), we

leaves a void that prepares the concrete for the saw a sharp decrease in CaCO3 [34].




tel

osmoln

ThekirstJournahin
T=Consciousness:Research
Journ

1.3149565

0.08419773

6.19433

1.3149565

Figure 17 - Abundance of crystalline dolomite in the samples

Dolomite with the formula CaMg (COs3),.
Studies show that dolomite has a limited effect
on the behavior of cement; its small amounts can
improve the properties of cement and its large
amounts have a reducing effect [35], And since in
this process all cement has the same structure
what is found after the chemical sil-
ica alkali analysis is somehow the residue of the
material. assuming that the amount of dolomite is
the same in all samples, after the reaction, less
dolomite is seen in the sample un-der the TCF (H).
And dolomite on a small scale plays an alternative
role to cement in increas-ing hydration.

Gypsum (CaSO4. 2H,0) is allotropy with two
molecules of calcium sulfate. In the cement
industry, gypsum is used to increase the set-ting
time of cement. Gypsum particles mixed with
cement are very fine, forming a coating on the
cement grains and preventing the rapid growth of
cement and instantaneous

crystals setting

because the instantaneous setting is irreversible.

Sulfates attack various compounds of

hydrated cement. Sodium and potassium
sulfates combine with calcium hydroxide
The

interaction of sodium sulfate with calcium

and calcium hydroaluminate.

hydroxide can be summarized as follows:

Ca (OH);+Na;S04.10HO,—CaS0,4.2H,0
+2NaOH + 8H,0

And the interaction of sodium sulfate with
calcium hydroaluminate is as follows:
2(3Ca0.AL;03.12H;0) +(NaS04.10H,0)
—3Ca0.AL;05.3CaS03.31H,0+2AL(0H)3
+6NaOH+17H,0
One of the products of the above reactions
is gypsum with the formula CaS04:2H20. This
gypsum increases its volume and also causes
resistance [2].
The chemical composition of gypsum has

been seen more in the samples under the TCF

(H).
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Figure 18 - Abundance of GYPSUM crystal in the samples

Hemihydrate is allotropy from calcium sulfate
with the formula CaSO4 * 1 / 2H,0 and has halfa unit

CONTROLY

8.888

4.7871003

of the water molecule. This chemical composition has

been seen more in the samples under the TCF (H).
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Figure 19 - Abundance of Hemihydrate crystals in the samples

The FT-IR test of infrared spectroscopy

A sample from each series was selected for FT-
IR analysis. This analysis can detect vibrations
in the functional groups of a sample. Existing
chemical bonds stretch or bend when infrared
radiation strikes the sample. Therefore, the
chemical group in the sample, regardless of the
structure of the rest of the molecule, tends to
absorb infrared radiation in a certain range of

wavelengths. As a result, based on the relation-

ship between wavelength position and chem-
ical structure, it is possible to easily identify
different statistical groups in the sample. The
position of the functional groups is almost con-
stant. To investigate the chemical structure of
the samples, the FT-IR test was used, and the
results are shown in Figure 20. Also, for better
comparison, the results of the magnified im-
age of these spectra in the range of 400 cm™ to

1800 cm™ are also shown.
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According to the spectra shown in Figure 20, in
the studied samples, the peaks in the wave num-
ber of about 3460 cm™ related to the tensile vibra-
tion of O-H bonds have been adsorbed on water
molecules [36]. The same O-H bonds can vibrate
at a certain frequency in the form of bending that
the absorption resulting from the flexural vibra-
tion of O-H bonds has occurred in the wave num-
ber 1649 cm™ [37]. The tensile vibration of the O-H
bonds in the control and the flexural vibration of
the O-H bonds in the samples under the TCF (H)
have more pronounced peaks. Tensile vibrations
of bonds in the carbonate group have shown the
structure of calcium carbonate at the wave num-
ber 1465 cm™absorption peak [38]. Also, the ten-
sile vibrations of Si-O bonds in the units of Si04*
anions at the 1386 cm™ wave number have shown
an absorption peak [39]. The peaks appearing in
the wave numbers of 1100 cm™® and 1010 cm™ are
related to the tensile vibration of Si-O-Si and Si-
0-Al bonds in the compounds present in cement,
respectively [40]. This peak is seen more intense-
ly in the control sample. The two peaks located at
648 cm?, 462 cm™ and 540 cm™ are also related
to the flexural vibration of Si-O bonds in different
compounds [40-41].

As identified in the spectrum in Figure 20, a
peak is also located at wave number of 796 cm,
which is observed in samples containing high
amounts of alkali in production cements. [40]. By
comparing the peak intensity of this wave num-
ber, it is clear that sample XI had the lowest, and
sample XIII had the highest amount of alkali in
the structure. This is while the amount of alkali in
control and XII were nearly identical. The amount
of alkali in cement can be one of the most impor-
tant parameters in cement cancer. In our experi-
ment, the cement is the same and low-alkali and
the analysis was after exposure to stimulant alkali,
therefore, according to the nature of FT-IR, it can
be concluded that despite the reactive medium,
some amount of alkali is still seen in the XIII sam-

ple, which did not react. And this study is consist-

ent with the results of the rate of expansion. How-
ever, according to the test conditions, the alkali of
the cement must react with Normal NaOH and ag-
gregate at the maximum state, produce an alkaline
silica gel, and cause expansion. It should be noted;
that this peak is usually checked to compare the
alkalinity of the cement before the reaction. How-
ever, this conclusion requires an extensive review

oflow-alkali cement is damaging the environment.

In the first step, we realized that the TCF (H) was
able to affect the rate of expansion of cement due
to the alkaline reaction, and this effect was in the
range of expansion reduction and the average of
7% (P-value0.008 -Table 3, Figure 2). According
to the petrography of cement sections, it was ob-
served that the roundness of the minerals was
more noticeable in the samples under the CF(H)
(Figures 3-4-5-6). Also, in SEM photography, the
normal space between aggregate and cement,
which is the place of gel formation, was examined.
And if we examine the 10 p scale together in the
photos, in the control sample, clear crystals are
seen and a larger dark space is created between
the aggregate and the cement (Figures 7-8-9-10).

Elemental analysis around the aggregate clear-
ly reveals the difference between the elements
affecting this reaction (Table 4). Carbon is up to
97% higher, silicon is up to 31% lower, and iron
is up to 100% higher. In the LOI test, the samples
are first oxidized at 950°¢ and then the mass drop
is calculated. This drop is greater in the samples
under the CF (H), and maybe water or carbon or
materials that evaporate more easily at heat have
been formed (Table 5).

Also, according to the results of the XRF analy-
sis, there is a difference in the elements presented
in Tables (6 and 7) and we see SOz up to 28% more
and SiO2 average 5% less, CaO between 6 to 13%

more, and Al,03 average 9% more. The differenc-
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es between the crystals seen in the XRD analysis
are detailed in Table (8) and we found some com-
pounds such as Hemihydrate, Albite, and Gypsum
in the samples under the TCF (H) more and Do-
lomite and Calcite compounds decreased. (Fig-
ures15-16-17-18-19)

It should be noted that the way to identify phas-
es is the possibility of the presence of elements
from X-ray diffraction analysis, and since the TCF
(H) has a new way of operation, what is created
may not be in known formats of materials and ce-
ment. Consciousness, matter, and energy are three
execution elements in our research. Therefore, we
are always faced with the assumption that not all
the effects of the TCF (H) can be deduced from the
known custom calculations, which are limited to
the laws of matter in the field of matter and energy.

These effects are more evident in the analysis
of FT-IR results (Figure20). The tensile vibration
of the O-H bonds in the control samples and the
flexural vibration of the O-H bonds in the samples
under the TCF (H) have clearer peaks. The peaks
appearing in the wavenumbers of 1100 cm™1 and
1010 cm™ are related to the tensile vibration of
Si-0-Si and Si-O-Al bonds in the compounds in
cement, respectively, which can be seen more in-
tense in the control sample. And in general, the
difference between control graphs and the ones
under the TCF (H) can be seen which has taken a
different way.

As was mentioned at the beginning, the basis

of the current research is to investigate the effects
of TCF (H). In this theory, Although, TCFs are not
measurable, it is possible to investigate their ef-
fects through various scientific research.

In this research, all the experiments have been
conducted by experts unfamiliar with the theory
of TCFs. Our results showed that the composition
of the materials, the presence of elements, and
their chemical compounds changed under the in-
fluence of TCF, and these changes were purposeful
in order to control the expansion and the rate of
concrete destruction. Therefore, it can be conclud-
ed that the TCF has the ability to change the be-
havior of materials and was able to affect favorably
the process of controlling the alkaline reaction of
silica by changing the chemical composition. TCF
is applicable to all living (and non-living) crea-
tures including plants, animals, microorganisms,
molecules, etc. We suggest that other researchers
investigate the effect of TCFs on different living

and non-living creatures.

We would like to thank the international laborato-
ries officials of Iran who patiently helped us in this
research. Many thanks to Professor Ramezanian-
por. Dr. Mojtahedi and Dr. Nasiri for their scientific
advice and Ms. Jalayer for her work in literary and

translation matters.
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