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ABSTRACT

The use of polar protic, aprotic solvents and apolar solvents are essential for the study of the extraction and reaction
of substances with biological activity. The objective of this study was to analyze the chemical-quantum
interactions of five solvents. From this analysis, it was determined if the phases are miscible or immiscible. We
use hyperchem simulator to perform the quantum calculations of the related variables in question. Of the results
obtained, only the gravitational wells are predominant to the quantum well, as long as the mass difference is
€normous.

INTRODUCTION

The use of polar protic, aprotic solvents and apolar solvents are essential for the study of the extraction and reaction
of substances with biological activity. [1-3] Dichloromethane, ethyl acetate and methanol are frequently used
solvents due to their chemical characteristics. [4-11] These solvents are very important for the medicine and
treatment of diseases, for example, Castro (1999) evaluated the organic extracts in tropical plants with the ability
to neutralize the hemorrhagic activities induced by the venom of the snake Bothrops asper. This researcher
concluded that the total inhibition of hemorrhage occurs with ethanolic, ethyl acetate and aqueous extracts. [12,
13] On the other hand, Martinez (2003) evaluated the efficiency of the extract of the Cactus lefaria as a coagulating
agent in the clarification process and used methanol, ethyl acetate and petroleum ether for the extraction of cactus
lefaria. He obtained the best values of turbidity when treating the Cactus lefaria with methanol and ethyl acetate
for initial turbidity of turbid water of 20 and 30 NTU. [14]

MATERIALS AND METHODS

General equations [15]:
We did the bandgap calculations first:
BG = |[HOMO — LUMO)| (1)
Where: HOMO is Highest Occupied Molecular Orbital. LUMO is Lowest Unoccupied Molecular Orbital. BG is
BandGap.
In the second place we made the calculations of the electrostatic potential:

EP =|E_ +E,| 2
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Where: E- is the negative electrostatic potential of the molecule. E+ is positive; and, EP is the absolute value of
the difference of both potential.

In third place we did the ETC calculations:

BG
_ 3
ETC = — (3)

In four place we did the GW:
GW =m; +m, (4)

Where: ml is the molecular mass of molecule 1; m2 is the molecular mass of molecule 2; and, GW is the
Gravitational Well.

Parametrization of the hyperchem software [16-21]:

Table 1. Parameters used for quantum computing molecular orbitals: HUMO and LUMO

Parameter Value | Parameter Value
Total charge 0 Polarizability Not
. Lo Geometry Optimization Polak-Ribiere
Spin Multiplicity ! algorithm (Conjugate Gradient)
Spin Pairing RHF Terrnlnatlon condition RMS 0.1 Kcal/Amol
gradient of
State Lowest Convergent Limit0.01 Termination condition or 1000 maximum cycles
Interaction Limit 50 Termination condition or In vacuo
Accelerate Convergence Yes | Screen refresh period 1 cycle

Table 2. Parameters used for visualize the map of the electrostatic potential of the molecules

Parameter Value Parameter Value
Property

Molecular Property Electrostatic Contour Grid increment 0.05
Potential

Representation 3D Mapped Mapped Function Options Default
Isosurface

Isosurface Grid: Grid Mesh A

. Coarse Transparency level o

Size criteria

Isosurface Grid: Grid Default Isosurface Rendering: Total charge density 0.015

Layout contour value

Contour  Grid:  Starting
Value

Default Rendering Wire Mesh

RESULTS AND DISCUSSION

It is observed in table 3 that hexane has the highest value of ETCs of all the pure substances in question. Also,
ethanol-dichloromethane interaction has a lower ETC value than the entire calculated table; therefore, this
interaction is the one that has a lower impedance or greater conductance and is the most probable or stable.

Quantum molecular impedance relative to water (QMIRW) and Quantum molecular conductance relative to water
(QMCRW) is two new concepts. These concepts are similar to impedance and conductance in electronic science.
We can observe, hexane has the highest QMIRW:; while interaction ethanol-dichloromethane as the lowest.
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The last three interactions 23, 24, and 25; show as that these three substances have a high probability of being
soluble in dichloromethane table 4.

In table 4, we can see four sub-tables of the combinations of dichloromethane mixed with other solvents. The four
sub-tables have a similar pattern. The deepest quantum wells are placed at the gravitational well interface (columns
4 and 5).

Table 3. Calculated ETCs. These ETCs are ordered from highest to lowest value. The higher value
indicates greater QMIRW and lower QMCRW

Reducing Oxidizing HO LU QMI QMC
agent agent Mo |mo |BG |E- |E+ |EP TETC | o RW
. 146 | 0.01 |00 | 0.0 | 1926
*
Hexane Hexane %1.27 3.363 40 7 93 76 3 3.506 0.285
Dichloromet . 139 | . 0.0 |01 | 1279
hane Hexane 50.58 3.363 45 2.01 93 |09 |36 2.328 | 0.430
) 123 | 001 |01 |01 | 120.8
Hexane Ethyl acetate %1.27 1.052 29 7 19 lo2 |73 2.200 | 0.455
j 146 |0.01 |01 | 0.1 | 109.0
Hexane Ethanol %1.27 3.334 11 7 51 34 37 1.984 0.504
Dichlorometh | _ 11.7 [ 0.01 0.1 | 0.1 | 1044
Hexane ane %1.27 0.521 98 7 30 13 07 1.900 0.526
. 147 [ 0.01 |01 |01 |97.27
Hexane Methanol %1.27 3.509 86 7 69 52 6 1.770 0.565
Dichloromet . 11.6 | . 01 |01 |86.17
hane Ethyl acetate 30.58 1.052 31 g.Ol 19 |35 |8 1.568 | 0.638
Dichloromet ] 139 | . 01 |01 |83.32
hane Ethanol 30.58 3.334 16 2.01 51 |67 |9 1.516 | 0.659
Dichloromet . 14.0 | | 0.1 |01 |76.16
hane Methanol ;0.58 3.509 91 2.01 69 85 8 1.386 0.721
*Dichlorome | Dichlorometh | 11.1 | | 0.1 |01 | 76.04
thane ane ;0.58 0.521 03 2.01 30 46 8 1.384 0.723
Methanol Hexane 1113 | 3.363 (1)‘2"5 0.11 8'30 8'82 ‘159'72 1269 | 0.788
9 5
Ethyl acetate | Hexane 11.25 | 3.363 136 0.12 830 (1)72 6137'34 1.225 | 0.816
0 4
Ethanol Hexane 10.89 | 3.363 é“'z 041 | 90 [ 02 167261 94 | 0817
3 1 9 93 12 |9
Methanol Ethanol 11.13 | 3.334 144 0.11 0.1 102 5441 0.990 1.010
9 73 5 51 66 0
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1 Ethyl acetate | Ethanol 1125 | 3334 | 145 012 | 01 |02 15303 | 65 | 1036
5 0 84 4 51 |75 |3

L1 «Ethanol Ethanol 1089 | 3334 [ 142 | gqg |01 |02 15271 | 959 | 1042
6 8 32 9 51 |70 |1

L | Methanol | Ethyl acetate | 11.13 | 1.052 | 221 | 011 |91 |92 | 5209 | g o458 | 1055
7 9 91 5 19 |34 |8

11 wMethanol | Methanol 1113 | 3509 | 146 |11 |01 |02 | 5157 14959 | 1065
8 9 48 5 69 |84 |7

1 | *Ethyl . 12.3 | - 0.1 |02 |50.62

9 | acetate Ethyl acetate 81.25 1.052 02 2.12 19 |43 |6 0.921 | 1.085
2 Ethyl acetate | Methanol 11.25 | 3509 | 47 012 | 01 |02 15037 | 4517 | 1001
0 0 59 4 69 |93 |2

2 | Ethanol Ethyl acetate | 10.89 | 1.052 119 1 gqq |01 102 15021 | 614 | 1004
1 8 50 9 19 |38 |0

2 | Ethanol Methanol 1089 | 3509 | 144 011 | 01 |02 15002 | 515 | 1008
2 8 07 9 69 |88 |4

2 Dichlorometh | | 116 | 0.1 |02 | 47.59

3 Methanol ane s1;1.13 0.521 60 g.ll 30 45 5 0.866 1.155
2 Dichlorometh | | 117 | 01 |02 |46.34

4 Ethyl acetate ane 81.25 0.521 71 2.12 30 |51 |3 0.843 | 1.186
2 Dicholroetme | | 11.4 | 0.1 |02 | 4585

c Ethanol thane é0.89 0.521 | 19 8.11 30 |40 |9 0.835 | 1.198

In this same table, columns 7, 8 and 9, 10 (relative values of the wells) can be seen that the cross-band interactions
of the dichloromethane in both oxidizing-reductive directions are combined. The two cross-band interactions have
different ETC values. In this case, dichloromethane is an oxidizing agent due to the lower value of its ETC (red
letters).

The values of the ETCs of the upper phases are smaller, except the dichloromethane-ethyl acetate combination. If
we place the larger masses at the bottom of the gravitational well, then the patterns are preserved, except the
previous one (dichloromethane-ethyl acetate).

In figure 1, we can see that the dichloromethane-water combination has a different pattern. This pattern consists
of two phases and an interface. The phase placed on the bottom is dichloromethane, the top phase is water.

Summing up all the previous observations, we can conclude that the gravitational well predominates the quantum
well. It can infer that there are phases that have higher internal energy accumulated in the lower phases. The nature
of this type of combinations can be explosive.

The differentiation of phases in the Dichloromethane-Water combination is due to the mass difference between
the two combined substances (Table 4, sub-table D, column 8 and 10 and figure 2).
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The difference between mass in the gravitational well of the Dichloromethane-Water mixture is 66.933 g/mol.
The other mixtures of Dichloromethane the differences are smaller than this one. Due to these small differences,
the other dichloromethane mixtures no interphase is observed, that it, the mixtures are homogeneous solutions.

In the diagram on the right of figure 2, it can be seen that both oxidations a reduction (crossed bands of the
quantum well) are trapped at the interphase of the gravitational wells. It does no matter what the ETCs values
of these crossed bands are different.

Table 4. Comparison of wells: Quantum vs. Gravitational.

A Relative Relative
difference ratio
No Oxidizin agent Reducing ETC | Mass Location ETC Mas | ET | Mas
agent Phase S C S
*Dicholrometh | Dicholrometha | 76.04 | 169.86 29.70 | . 1.64 | 0.98
10 Upper 3.18
ane ne 8 0 5 0 1 2
Dicholrometha 86.17 | 173.04 . 39.83 | 0.00 | 1.86 | 1.00
7 ne Ethyl acetate 8 0 Intermediate 5 0 0 0
19 | Ethyl acetate Dichlorometh | 46.34 | 173.04 Intermediate | 0.000 0.00 | 1.00 | 1.00
ane 3 0 0 0 0
24 | *Ethyl acetate | Ethyl acetate 5062 | 176.22 Lower 4.283 3.18 1109 ) 101
6 0 0 2 8
B
No Oxidizin agent Reducing ETC | Mass Location ETC | Mass ET | Mas
agent Phase C S
9 *Methanol Methanol ?1'57 64.080 | Upper 3.986 | 52.89 1'08 2'54
0
10 Dicholrometha Methanol 76.16 | 116.97 Intermediate 28.57 0.000 1.60 | 1.00
ne 8 0 6 0 0
18 | Methanol Dichlorometh | 47.59 | 116.97 | Intermediat 0.000 | 0.000 1.00 | 1.00
ane 2 0 e 0 0
*Dicholrometh | Dicholrometha | 76.04 | 169.86 28.45 | 52.89 | 1.59 | 1.45
23 Lower
ane ne 8 0 6 0 8 2
C
No Oxidizin agent Reducing ETC | Mass Location ETC | Mass ET | Mas
agent Phase C S
16 | *Ethanol Ethanol 22711 92,140 | Arriba 6852 | 38.86 | 74| 07"
0
8 Dicholrometha Ethanol 83.32 | 131.00 Interfase 37.47 0.000 1.81 | 1.00
ne 9 0 0 7 0
25 | Ethanol Dicholrometh | 45.85 | 131.00 Interfase 0.000 | 0.000 1.00 | 1.00
ane 9 0 0 0
*Dicholrometh | Dicholrometha | 76.04 | 169.86 . 30.18 | 38.86 | 1.65 | 1.29
10 Abajo
ane ne 8 0 9 0 8 7
D
No Oxidizin agent Reducing ETC | Mass Location ETC | Mass ET | Mas
agent Phase C S
1 *Water Water 84'95 36.000 | Upper 5.000 | 66.93 é'lo 8'35
3
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Dicholro 78.29 | 102.93 . 28.34 1.56 | 1.00

2 methane Water 4 3 Intermediate 5 0.000 7 0
Dichlorometh | 49.94 | 102.93 | Intermediat 1.00 | 1.00

3 Water ane 9 3 o 0.000 | 0.000 0 0
4 *Dicholrometh | Dicholrometha | 76.04 | 169.86 Lower 26.09 | 66.93 | 1.52 | 1.65

ane ne 8 6 9 3 2 0

Water ETC=254 050 Mass=36
Red dotted line
Light phase

®  Watar Dicloremethane

Interphage  gye_yg 940, m=102.933

Dicioromethane ETC= 76.048
Mase=169.666

Grean dotted ine

Heavy phase

Figure 1. Dichloromethane-water (D). It can see the lower or heaver phase (dichloromethane), the
interface and the upper face (water). Both oxidation an reduction area trapped at the interface due to the
gravitational well (diagram on the right).

One hypothesis for new research is that:
“There is a turning point in the mass difference in the gravitational well that allows phase separation in a
dichloromethane-X, where X is another substance.”

If a study of limits and boundaries is made, the most stable mixture would be Heavy phase = higher molecular
weight value and lower value of ETC. Interphase = Oxidation-Reducer with equal mass value and equal value of
ETCs. Light or upper phase = Lower molecular weight value and lower value of ETC.

CONCLUSION
It was concluded: that ...
1. Hexane has the highest value of ETC. This means that hexane is the most unstable of the five solvents
studied.
2. The Ethanol-Dichloromethane interaction has a smaller ETC of all. So this interaction is the most stable
of all.
Three solvents were mixed, which yielded the last three interactions 23, 24 and 25 in the laboratory.
These three mixtures were utterly miscible. They formed single-phase solutions.
The water-dichloromethane mixture was made, and three phases were presented.
According to the quantum well and accurate gravitational calculations. The intermediate phase trapped
the two quantum oxide-reduction wells, regardless of the value of each specific well.
7. With the ETC value of the quantum well of the water-dichloromethane mixture, it was determined that
dichloromethane oxidize to water.
8. This finding explains that many substances with much internal energy are trapped in higher phases of a
mixture. A mixture of this type can be eruptive.

o kW
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