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ABSTRACT

Long-range order inliquid polyethylene glycol with amolecular weight of
400 Da (PEG-400) and in PEG water solutions (up to 0.00001 wt. %) was
investigated in the temperature interval 283 — 368 K and at normal atmo-
spheric pressure by the gravitation mass spectroscopy. This structure is
represented as collapsed clusters, consisting of 4 and 7 polymer molecules,
and as their associates (dimers, tetramers) containing 11, 16 and 22 PEG
molecules. It wasfound that the cluster structure of PEG will be destroyed
by water. The number of cluster kinds of PEG remains constantly 50+3 and
weekly depends on concentration and temperature. Models for collapsed
PEG clusters consisting of 4 and 7 molecules are given. The clusters of 4
molecules are destroyed easily under the light and mechanical influence
and under water addition. At the PEG concentration in water of 1243 wt. %
the long-range order changes which is connected with an increasing of
the average mol ecular weight of the PEG clusters. Furthermore, the gravi-
tation radiation of celestial bodies (Sun, Moon, M34, and VIRGOHI21)
wasfound to influence the dynamic viscosity (DV) of PEG. Weak gravita-
tion radiation (GR) of PEG was concluded to interact by resonancewith GR
of celestial bodies. © 2011 Trade ScienceInc. - INDIA
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INTRODUCTION

By Cojocario and Natansohn!, macromolecule
chainsin liquid PEG were shown to bein the twisted
conformation wherethe chains’ ends are near with
each other. Furthermore, Wang and K renzer? found
out that the PEG chainsare of spiral conformation,
that shall befavoured by water. The distance between
meandersinthespiral they evaluated to be 0.5 nm.
Ontheother side, as shown by statististical mechan-

ics, the distance between the ends of 12 members’
chains are ~ 2 nm® and the entropy and energy of
conformation about 8.3-102JK and 1.5 kJmol, cor-
respondingly. These dataal so underline the twisted
character of PEG chains. It isinformed about a spe-
cia dependenceof chemical reactionsve ocitiesof the
terminal OH groups on the polymer chains’ length
though without an explanation for it*l. The authors
suggested theideaonly that theinter-chain interac-
tionsin PEG influence chemical reactions.
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By theAless groupthespira conformation of PEG
in non-water solutions has been described aswell as,
that coil conformationsshal beformed by PEG inwater
solutiong®.,

All thistook usto thethought, that thereisawell
organized long-range structure in liquid PEG. To
understand it permitsto explain much of its properties
for example, poreformation, surfactant and plasticator
properties.

In our earlier works we described the
phenomenon®®l, that protons of hydrogen bonds
(water, starch, agarose hydrogel) shal bedissolvedin
physical vacuum (PV) under theinfluenceof planets’
gravitation radiation. Theresonance between thewesk
gravitation radiation (WGR) coming from molecul ar
meatter and thegravitation radiation (GR) of planetswas
shown to cause this phenomenon®. This proton
dissolving and condensationin PV haveto changethe
macro characteristics of the sample e. g. viscosity,
surface tension or adsorption. It should therefore be
interesting to examinethis phenomenon by analyzing
the viscosity of these synthetic polymers containing
hydrogen bridges (HB).

Theam of the present work wastoinvestigatethe
long-rangeorder (LRO) inliquid PEG and initswater
solutions (> 0.00001 wt. %) by the gravitation mass-
spectroscopy (GMS) aswell ashow it shall beinflu-
enced by planets’ GR.

EXPERIMENTALLY

Liquid polyethyleneglycol-400, thedynamic vis-
cosity can be measured easily using arotating metal
cylinder (isolated and earthed box) withaminima mea-
suring error, was chosen astheinvestigation object.
11 ml of PEG-400 (Merck, 1150 kg/m3, 7.3 st) were
placed inthe measuring cell of “Reotest-2” (measur-
ing error = 4 %) supported by acomputer equipment
which makesameasuring possiblewithinthefirst 0.16
sof thecylinder rotation. Therotation timewas equal
to 3switharelaxationinterva for the PEG sample of
60 s. The device was placed in atemperature-con-
stant room (+ 0.2°) and it was additionally protected
from selsmic waves®. The determination of planets’
congtellation proceeded according to the Zaytzev com-
puter program ZET 9 (www.astrozet.net). The co-

L

ordinates of the measuring place were equal to 53°
38'n., 12° 35'e. SPGPR has to understand as the
plane going through the Earth rotating axis and the
sample place on the Earth surface (slide plane of
gravitation proton resonance, SPGPR). The com-
puterswere calibrated with the help of radio signals.
CET isthe Centra European time. The PEG gravi-
tation mass spectra(GM S) which wereearlier called
as FNS (flicker noise spectroscopy) were recorded
with the Zubow gravitation spectrometer(”, accord-
ing to the method given in the worksg®%. Herethe
PEG samplewas placed in aspecial earthed, metal
box, that wasisolated from energy flows (heat, noise,
mechanical and light)!®. The box was 10 m away
from the viscosimeter.

RESULTSAND DISCUSSION

In Figure 1, the GM spectraof clustersin liquid
PEG shal beshown. Differently asinwater™, LROin
PEG hasbeen changed moresowly. The spectrawere
found to bereproduced with high stability. Asshownin
Figure 1, PEG possesses LRO at thelevel of clusters
(oscillators with masses up to lg m< 3.5) and super
clusters(Ilgm>3.5). Clusterswere divided into col-
lapsed and expanded oneswheretheir distributionisn’t
uniform. Their formation/destruction energieswereob-
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Figurel: Energy GM -spectra of PEG. Theamount of PEG
moleculesin cluster sismarked with anumber oppositethe
signals. Zubow constant 5.9E-15 N/m, strong shock wave®.
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servedtobearound—1.5 ... 2 kJ/mol. Therefore, PEG
islessahomogeneousliquid but rather aheterogeneous
nano-emulsion consisting of molecular clugtersinthe
liquid polymer.

Inliquid PEG thefollowing signdsfor smdl clus-
terswereobserved: (PEG), (7.3kHz), (PEG),

(5.5kH2), (PEG),, (4.4kHz), (PEG),, (3.7kH2),
(PEG),, (3.2kHz2), (PEG),, (2.5kHz) and (PEG),, (2.0
kHz) etc.. Thestrongsignd at |gm=2.6 belongstothe
oscillation of small spirds, that arebuilt by 5-membered
PEG chains, asshdl beshownbeow (Figure?2).
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Cluster-spirales
Figure2: M odd for theoscillation mechanism of small spi-
rals(expanded clusters, 22.2 kHz) into cluster-4 (7.3kHz).
Spiralsbeforetheshock waveinfluencearemarked by ar -
rows, thenucleusof thecluster-4 shall be shown in Scheme
1, seebelow.

At forced destruction of LRO e. g. a heating of
283 K to 303 K, a new expanded oscillator with a
mass of 9 PEG moleculesand asignal intengity, that is
120timeshigher than that oneat 283 K, was observed
although thisat further warming to 323 K disappears
again. Additiona warmingled to changed signal inten-
stiesintheareaof largeclusters(>Igm=5.5) only.

In the GM-spectraof PEG, that was subjected to
theinfluence by light, shakeor dilutionwith water, the
signal of cluster-4 disappeared. Furthermore, in PEG
andinitswater solutions, therewere not found thesig-
nalsof cluster-2 and cluster-3 aswell asthosefor coils
conssting of snglemolecules. The oscillationsof other
clustersand cluster associatesremain almost untouched
of thisinfluence. Webelievethat asfor sdt solutiong*?,
timeis needed to achievethethermodynamic balance
intheliquid PEG solutionsand inliquid PEG; thistime
isremarkably higher than thetime of thetechnological
application of thispore-building substance (template).

Theabsoluteformation energy of thecluster-4 was
found to be threetimeslower than the conformation
energy of thepolymer chain (Figures1and 3) whichis
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aproof for itsstructuregivenin Figure 2.
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Figure 3: Theoscillation ener gy of spirals(conformation
ener gy, kJ/mol) in PEG chainsver sustemper ature. Results
wer eobtained after devicecalibration with distilled water 9.
Thevaluesof Livadara L™, marked with arrow, agreewell
with our results(1.2...1.8kJ/mal) inthetemperatureinter-
val of 303to0 373 K.

Therefore, thecluster-4 { HO-[CH,CH, O], -H},
was concluded to consist of coreand shell of polymer
spirds. Itscoreishbuilt by eight termina hydroxyl groups
(Scheme 1) dthoughit doesn’t show any signals in the
GM spectra.
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Scheme 1

The spiralsinliquid PEG belong to expanded
oscillators (+f), they melt and get expanded under
the shock wave influence. These signals are the
strongest ones in the GM spectra (Figure 1). The
signal intensity ratio of spiralsto cluster-4 cannot be
higher 4:1 (Figure 2).

Ontheother side, it isknown that polyethylene ox-
ide, an andogto PEG crystalizesinamonoclinic pri-
mary buildingunit conggting of four polymer chains’ frag-
mentsingoird conformation™”. Onecanthereforeimagine
theoscillation of thecluster-4 asan oscillating sphereas
theproduct of theclugter rotation (Scheme?2).

The sphere diameter is of ~1.9 nm. Under
consideration that the distance to the surrounding
molecules is of ~ 0.2 nm, a porous material with
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mesopores around 2.3 nm can be expected. Such
mesoporeswere described inthe works**1¢ and they
could serve as a proof for the models cluster-4 and
cluster-7 (Scheme3).
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Scheme 2

Thecluster-7 oscillates asacollapsed oneand its
structure can be seen asacluster-4, that hasthree ad-
ditional PEG moleculesthough, differently asfor clus-
ter-4, thereare 14 terminal OH groupsinitscore con-
nected to each other by hydrogen bonds. These hy-
drogen bonds stabilizethe cluster-7 structure. The os-
cillationintensity of the cluster-7 wasobserved to be
two times higher than that one of the cluster-4 (Figure
1). It has to be mentioned that Chaplin (http://
www.|sbu.ac.uk/water/index.html) described themain
roleintheformation of largewater clusters((H,0).,,)
tothesmall onesconsisting of 14 molecules.

Thus, the cluster-4 and cluster-7 arethemain ki-
neticunitsin LRO of PEG

L

Clusterswith massesof 11 and 22 PEG molecules
oscillate as expanded structures. Probably, they are
dimere associates of cluster-4 and cluster-7 (cluster-
11) and of those of two cluster-11 (cluster-22). Their
GM signalsare shown only weakly and they aretypi-
cally for associated clusters (Figure 1). Theclusters
with masses of 36 and 54 PEG moleculesarerepre-
sented in the collapsed form; those structuresare dif-
ferent from those of the cluster-4 and cluster-7. The
Cochranemodding of theselargeclustersdidn’t yield
any clear answer.

Thecluster-4 and cluster-7 associates’ oscillation
ascollapsed structures (cluster-11) could beanindica
tion that these clustersflow together intheliquid PEG
evenoncoreleve.

Furthermore, at 347 K abnormal deviationsinthe
digtribution of clugters, intheir energy formations, inthe
number of cluster kindsaswell asintheaverage mo-
lecular massesand in the content of collapsed clusters
wereobserved inliquid PEG At thistemperature seems
to precedeastructureredesignin LRO, analogousef-
fectswefound for other organic liquids and water!*!,
Asshown earlier*” polyethylene oxide, aPEG ana o-
gous, produces clusters at the reaction with water too
athough theauthorsdidn’t give any explanation for it.
Using the GM spectroscopy the authors of the present
work found out that PEG form inwater solutionssome
clusters (Figure 4). The average cluster mass
M, =Z[fmin PEG water solutionswasfoundto have
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Figure4: Influenceof the PEG water solution concentration
(C) onthepart of collapsed cluster sand on theaver ageclus-

ter mass(M gne Dalton). 283 K.
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amaximumat 12+ 3 wt. % (284 K). Both decreasing
andincreasing of the PEG concentration lower or higher
than 12+3 wt. % led to a smaller M, wherein diluted
solutionsit particularly decreased fast. Thisconcentra-
tion maximum agreed well withthevalue of 14 wt. %
for modified PEG water sol utionsfound by Cojocario™
being anindication for LRO reconstructioninliquid
water surfactant solutions, probably.

In PEG and initswater solutions, therewas ana-
lyzed astable cluster withamassof 1602 kDa, that is
present at al investigated temperatures. Itispossibly a
boarder cluster inthegtatistica cluster ensemblehence
larger clusters destroy by heat (kT). We believe that
these cluster giantsdon’t have sufficient cohesion en-
ergy to hold the cluster together under strong hest influ-
ence. The concentration of collapsed clustersin solu-
tionswasfoundto beintheinterva of 56 to 62 wt. % of
all clusters where the maximum at 62 wt. % was de-
scribed to the PEG concentration of 1 wt. %. Asthe
temperaturerisesthe part of collapsed clustersin PEG
increasesfrom 56 to 58 wt. %. If thewater concentra-
tionin the solution risesthen LRO destruction of the
polymer proceedswhich |eadsto reduced amounts of
PEG cluster associates (increasing M, ) wherethisef-
fect isthestrongest at aPEG concentration < 10wt. %.
The PEG cluster-4 hasn’t been observed in solutions.
Andyzing the PEG GM -spectra, which were obtained
by subtracting thewater GM-spectrafromthose of the
PEG water solutions(LRO of PEG only!), it shall be
shown how strongly the spiral oscillations (Figure 2)
depend onthe solution concentration. The PEG clusters
associatesareinthe expanded formif the PEG concen-
trationishigher 10 wt. % whereasthe cluster-7, -11,-
16 wereanayzedto beinthecollgpsed one, mainly. At
thisconcentration, the solvent doesn’t seem to influence
thecohesioninteractioning dethepolymer cluster. How-
ever, at PEG concentrationslower 10 wt. % (better of
1 wt. %) the Stuation changesdramatically, in the poly-
mer chains; the concentration of theexpanded clusters
isequa tothat oneof thecollgpsed. After afurther dilu-
tion the collapsed clustersdominate over the expanded
ones, thisispossibleonly when onewater moleculeis
installed into the spira structureand when it connects
thechains’ segments lying opposite with each other by
hydrogen bonds (Scheme4).

In*820 therewasinformed about theintermol ecu-
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lar interaction of PEG chainswithwater molecules. The
crosslinking of chainsby water, according to Scheme
4, wefound to transform expanded oscillatorsin col-
lapsed ones. To Oesterhelt®, theinstall ation of water
in PEGisconnected with theformation of anon-planar
super molecular structure, that shall be stabilized by
water moleculesand characterized by afreeformation
energy of 1.2-10-%0 J29,

. f

L H.-'
o

Scheme 4

Asvisiblein Figure5 with decreasing PEG con-
centration the energy of cluster oscillation decreases
indicating the PEG cluster destructionina‘“good” sol-
vent — water. The curse of the curves 1 (cluster-7) and
5 (spird oscillation) seemsto beinteresting hencethey
change oppositely there could be aconnection between
thetwo events.

Ig C ., moll

-185 -

E, J/mol

-205 - *
Figure5: The oscillation ener gy of small PEG clustersand
their associatesin water solutions. Thevalue E wasobtained by
using an internal standard, spiral oscillation in PEG chains
(Figure3), and thedifferencebetween thecluster signal inten-
stiesin solutionsand thosein the solvent. 1 — cluster-7, 2 —
cluster-11, 3 - cluster-16, 4 — cluster-22 and 5 — PEG spiral.

Thespira expansionin PEG chainscaused by wa
ter leadsto the collapsed cluster-7 whichis condensed
still morestrongly under the shock waveinfluence of
thedevice. Therdation of theother clusterstothe PEG
spira iscomparablewith cluster-7, shownlessstrongly,
though. At the PEG concentration in water of ~12+3
wit. %, thedensity of all clustershasbeen strongly in-
creased with the exception of thecluster-7 whose den-
sity onthecontrary ishighly reduced. It becomes ex-
panded under theinfluence of weak shock wavesfrom
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the side of the spectrometer. Aboveit has been men-
tioned that at this concentration the average molecular
cluster mass has amaximum. Thisanomaly was ex-
plained to be caused by that the macromolecule ends
approached strongly™. At thisconcentration, astruc-
turetransformation onthe LRO level takes placethat
leadsto the appearance of new clusters, to achanged
clusters’ interaction with the surroundings and to a new
thermodynamic ba ance, probably.

In Figure 6, the change of the dynamic viscosity
of PEG at the time when the Earth lies on the line
connecting the Sun and giant mass clusters of dark
matter (VIRGOHI 21) inVirgo sign shdl begiven. At
the opposition of giant mass concentrationsto PEG,
the polymer viscosity has been decreased strongly and
reversibly leading to negativevaues. Thenegativevis-
cosity can be understood only astheresult of highly
weakened hydrogen bonds. The interaction of the
polymer with the metal surface of the measurement
cylinder seemsto bereduced so strongly that itsvis-
cosity decreases morethan at thecylinder rotationin
air (control). Thus, the giant mass concentrations of
the Sun and VIRGOHI 21 shifted the balance proton
—vacuum to the side of proton dissolving in the physi-
cal vacuum®, asucking out of the boson protonsin
PEG HB in physica vacuum proceedswherethe Earth
istransparent for such aform of gravitation. Inthis
case we haveto do it with the secondary gravitation
namely with the “ripple” of the main gravitation
waves? which spread with light speed!®.

o S I A o e o i i mimi %:}
T

“e 12000 A
E 7 . I A 5
® N A V. #o™ \ (VY A
S el ¥ vV V YOSV LAY,
1 ') \y
2 i v
- ||
= |
7 0] |
P ||
> -6000 1 |
- 3
>
(=]

-12000

12:21 12:28 12:36 12:43 12:50

CET, March 16", 2010

Figure6: Dynamicviscosity of PEG when VIRGOHI 21 and
Sun arein an opposite constéellation and they arein SPGPR.
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Asvishblein Figure7 thewesk gravitationradiation
(WGR) from PEG isinresonancewith GR of planets
whereal planetsshift the balance proton— PV to the
dissol ution s deaccompani ed with viscosity decreasing.
Becausethe reverse viscosity reductionswere much

higher than themeasuring error of thedevice (4%) these
signalswere ascribed to the planets’ constellation. We
believe that they were caused by GR of mass
concentrations in the space and/or GR waves’
interferenceinside the sampl €68, On December 6",
the planets were thick besides each other and onthe
same side facing the sun and their influence on the
polymer viscosty wasinvestigated at thetimewhenthey
appear in SPGPR. Even such littlemasse concentrations
like the dwarfes Mercury and Pluto influence the
viscogity. The Suninfluenceishere much lower thanin
the case of opposition withthedark matter (Figure6).
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Figure7: Changeof thedynamicviscosty of PEG at 289K on
December 2009.V - Venusin SPGPR, S- Sunin SPGPR, GC
- Milky Way center in SPGPR, M - M ercury in SPGPR and P
- Plutoin SPGPR.

Furthermore, it could be interesting to analyze
whether the Earth satellite the Moon changethe PEG
viscosity. InFigure 8, therearethe observation results
when the M oon appearsin SPGPR. Theviscosity be-
havesherequitedifferently itisreversibleandit rises
spontaneoudly to understand thisthat the PEG adheres
to themeasurement cylinder surface morestrongly due
to reinforcements of the hydrogen bonds. Inthiscase
when the M oon appearsin SPGPR the bal ance proton
—vacuum shall be shifted to the side of proton conden-
sationfromvacuum.
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These effects can be explained only from the posi-
tion of anewly devel oped understanding of the mo-
lecular matter namely it isbuilt by mass cluster en-
sembled%89. Thepotentia energy of cluster ensembles
of theMoonissmaller than those of the Earth”. This
leadsto that the Earth removesthe gravitation energy
from the Moon by the reinforcement of proton con-
densationfromvacuumin hydrogen bondsinthesample.

Under thesame conditions, thoughwithout, that the
Moonisin SPGPR but that itistogether withtheSunin
oppositionto the Earth (4:25:28, 180°, Figure 9) the
effect repeated however with areduced viscosity. The
Moon can cause only together with the Sun decreased
PEG viscogities. Hereinthisfigure, weseetheinfluence
of the gigantic mass concentration M 34 on the PEG
viscosity whenit appearsin SPGPR. M 34 dominates
over the Earth proton ensembles too therefore, it
removesthe gravitation energy from the PEG sample
which causesashift of the proton—vacuum balance to
the dissolving side and decreases the PEG viscosity.
There even would be this effect if M34 was on the
oppositeside of our planet.

M34
from other Moon-Sun
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N PN . . AN

A
5000 4% ||
\ [

0+ T T T T T T T T T T T T T + 0
354 357 400 403 406 409 412 414 417 420 423 426 429 432 435
CET, 30.03.2010

Figure9: Changeof thedynamic viscosity (1) and number of
cluster kinds(2) in PEG at full moon (M oon - Earth - Sun,
180°). 289 K. Distances to Moon 364687 km, to Sun
149,784,000 km. The normal value N (without gravitation
exciting) isequal to 67. PEG cluster ensembleup to 3 million
Dalton.

It isvisible additionally that the cluster number
doesn’t change synchronously with the viscosity. For
M 34, LRO destruction in PEG wasassumed to cause
anincreasing of the number of cluster kindsup tothe
normal conditionsaswell asaviscosity reducing. But
for the case of the Sun — Moon — opposition, a de-
creasing of theviscosity isconnected with that one of
the number of cluster kinds. Therefore, at opposition of
Sun and M oon, the hydrogen bondsin PEG shall be
influenced selectively. At thistime, the part of collapsed
clusterswas observed to be the highest (100 %). The
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decreased viscosity has been explained by adestruc-
tion of theinter-cluster hydrogen bonds, therefore. Since
theinter-cluster HB arevery tenseand mobilethis se-
| ective destruction hasto be understood from the posi-
tion of two stimul ating events: the proton condensation
inHB by theMoon and the proton dissolvingin HB by
the Sun. Thesun has an influence on theinter-cluster
HB, themoon, however, onthoseinsdetheclusters. It
has to be mentioned that at this time (full moon,
30.03.2010, Figure9) inthe next neighborhood to the
measuring place—in Norway - all computer communi-
cation networkswere out of order and for their repair
severd hourswerenecessary. Thisevent istheresult of
areversible LRO destruction of themolecular matter
caused by planets’ GR®® and in the present case- by
thefull moon phenomenon.

The dependence of the cluster massontheoscilla-
tion frequency (o, Hz) isdescribed satisfactorily with
thefollowing the First Zubow equationt®:
m=10"®?

Thefirgt six to nine sequence membersof aboveinves-
tigated clusters, of clustersin natural water™?, indis-
tilledwater®!, in polymerg®4, aswell asin solutions?,
in acohols and hydrocarbons”Y, in protein and
polysaccharide coils(lysozym, L-arginin, chymotryps-
nogen-A, amylopectin™ etc. (se€™) were well de-
scribed by the Second Zubow equationi®':

m = (260+20)-N (208009

Deviations were observed for N > 9-13 and the de-
pendence of the cluster mass (m) on its number (N)
shadl becharacterized by apolynomia of the 6th order
of magnitude.

The existenceof such astablerow for quitediffer-
ent substances and for their states cannot be acciden-
tal. A convincing explanation could bethat it arisesin
stationary waves of whitenoises, which penetratethe
Earthi®8. The stability of thisrow can bedestroyed e.
0. under temperatureinfluencethat chargeswhitenoise
with thermal componentsand changesit to color noise.
For example, at heating of awater NaCl solution upto
368K, frequenciesand masses of oscillating solvated
clustersof ion paird®, were shifted to higher masses
and at fast quenching of SiC Nan particles (~10°K/s)
from plasmaof adiabatic compression?! - theharmony
of thisrow wasdestroyed. The,,magical benzene cat-
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iong?2l g so don’t fit in this sequence because they
areformedin color noises.

CONCLUSIONS

Clustersand super-cluster formations(cluster asso-
ciaes) wereconcluded to bethestatistically most prob-
abledructuresinthelong-rangeorder of liquid PEGwhere
thesmallest cluster isrepresented by apolymer chain
spira conssting of 4to 5 members. Clustersof four and
seven PEG moleculesarethebaseunitsinthelong-range
order which arebuilt according to the principleof core
and shell. Whereasthe core cons stsof termind hydroxyl
groupsthe shell isbuilt by polymer chains. Thecluster-4
iS’t stable and it shall be destroyed at polymer dissolu-
tioninwater. Water destroysthelong-rangeorder inPEG
At 12+ 3 wt. % a structure transformation in the long-
range order of thesolution takesplace. Using thevisco-
simetry together wit the gravitation mass spectroscopy
the nature of thegravitation radiation and thegravitation
radiiondirectionaswell thestateof thegravitationfidd
in the sample space can beanalyzed. The application
both of theviscos metry and the gravitation mass spec-
troscopy permitsto understand the mechanism of the
long-range order destruction in molecular matter andto
devel op anew communi cation channdl.
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