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The technology for producing montmorillonite modified with polyionenes has been developed.
It was shown that macromolecular polymer intercalation of the quaternary ammonium salt of
montmorillonite intercrystalline space is accompanied by an increase in interlayer distances from
1.08 to 1.67 nm. A method for the synthesis of montmorillonite modified with polyionenes is
proposed. The optimal conditions for the sorption of polymeonene molecules by montmorillonite
were found: the concentration of the aqueous dispersion of montmorillonite is 1%, the temperature
of the reaction medium is 40 ° C, the ratio of montmorillonite-polyionene is 3: 1, the processing time

is 24 hours.
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Introduction

The global miniaturization trends testify the
science and technology objects to be decreased up to
nano-size through the depletion of miniaturization
possibilities via the traditional technologies [1-3]

Nano-phase materials science differs from the
traditioanal materials science by working-out of
innovative materials. The functional parameters of
mentioned materials being defined not only by
microdomain properties but processes as found to be
on atomic and molecular level in monolyaers and
nanovolumes [4-7]

Respectively, the modeling of processes of
materials conversion dealt filled with fine particles is
focused on determining of particles-aggregates
interaction energy. Consequently, the second main
task for obtaining of polymer composites with
applying of nanomaterials is concerned with consent
of energetic conditions for nanoparticles division
keeped by their equal distribution. Mentioned
conditions can be derivated due to choice of optimal
proportions operating parameters-design working
elements of device [8-12].

The purpose of this work is to develop a
technology for producing montmorillonite modified
with polyions

Materials and methods of research
Montmorillonite obtained from bentonite BR
(‘Dashukov bentonites Ltd’, Cherkassy minefield,
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ukraine) is studied in present work. Bentonite is grey
powder consisted about of 85 % of montmorillonite.
Polyionene based on epoxide diane resine ED-
20 is synthesized by known technoques. Solutions in
isopropylic alchohol of both 10 % ED-20 and
dimetilaminehydrochloride are mixed up in
equimolar ratio. The reaction mixture was incubated
at 25°C during two hours when stirred continuously.
Then, polyionene is synthesized with chroramine
obtained by addition polymerization. The reaction
mixture is incubated at 60°C during six hours.
Montmorillonite surface lamenes modification
involves the next steps: elutriation, lamens surface
activation polyionene modification. Elutration was
carried out to separation of montmorillonite fraction
from bentonite. Lamen surface was activated for
transformation of Ca* montmorilinite into Na'-
montmorillonite by cation exchange in interlayer
surface of montmorillonite because of cationic
activity of Na” montmorillonite exceeds by degree of
order cationic activity of Ca®" montmorilinite and
Mg”" montmorilinite that resulted in exceeding
efficiency exchange reaction of Na' and N'(Rj).
Montmorillonite modification with polyionene
concerns with substitution of exchangeable cation on
polyionene cation [13—16].
Modified montmorillonite is
according to the next techniques:

synthesized

eluctration of montmorillonite fraction;
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preparing of 1 % bentonite water disper-
sion;

— desilting of dispersion during 1 hour
followed by separation of montmorillonite dis-
persion;

— separation and drying of precipitate;
preparing of 1 % montmorillonite sus-
pension, desilting during 1 hou and decantation of

high disperse fraction;

immixture with water at ratio 1 : 100,
disilting during 1 hour and decantation of high
disperse fraction.

elutriation repeated 3 — 4 time;

Elatration is carried out to separate high
disperse montmorillonite fraction of bentonite.

activation is carried out by addition 5 %
water solution of Na,CO; to 1 % montmorillonite
water dispersion followed by incubating at 85 —
85°C during 15 min. Then montmorillonite with
modified lamens surface is obtained.

Modification is carried out according to
techniques. Water solution of 15 % polyionenes is
added into water dispersion of 1 % of activated
montmorillonite when stirred intensively. Mixture is
incubated at 40°C when stirred during 24 hours. The
solid phase is separated with centrifuge and vacuum-
dryed at 60 °C up to constant mass. Dry residue is
comminuted, bolted through Ne 250 and dryed in air
circulated oven at 80°C.

To determine optimal parameters of
montmorillonite modification processes influence of
temperature and equivalence ratio on process kinetic
of polyionene sedimentation on surface of crystal
layers (lamens) is studied.

Found that the optimal conditions sorption
montmorillonite polyionens molecules observed
when these parameters: the concentration of aqueous
dispersion of montmorillonite - 1%, the temperature
of the reaction medium is 40 OC, the ratio% -
polyionic 3:1, the processing time - 24 hours.

Results and discussion

The  data  concerning WAXS  for
montmorillonite provide to evaluate crystallinity
velocity of montmorillonite and detect a periodicity
of montmorillonite crystalline layers (lamenes)
order. It caused the determination of both of distance
between montmorillonite layers and their dimension
and as a consequence in identification of nanosized
modified motnmorillonite. WAXS profiles of
researched montmorillonite are shown on Fig. 1.
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Fig. 1. X-ray diffraction patterns of bentonite
and organo-bentonite.

Non-modified montmorillonite demonstrate a
little diffusive peak at 20 8.6" responded
technically to a distance between crystal layers
d = 1,03 nm. For the montmorillonite modified with
polyionene peak is observed to shift in low-angels
diapasone 20 5.8'. Replacement of interlayer
exchange ions on polymeric cations is accompanied
with distance rise between cristaline layers up to
1.67 nm, both position and shape of wide angle
maximum (intensivity and half-wildth) being
changed whereas direct coupling with crystallinity of
macrolattice, ie paracristalline order.
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Fig. 2. Thermograms of montmorillonite (1),
montmorillonite modified with polyionene (2)
and polyionene (3).
Increasing of interplanar spacing gives an
evidence of intercalation of macromolecules

fragments of modifying additive into interlayer space



Chemistry, Technology and Application of Substances

Vol. 3, No. 2, 2020

of montmorillonite. Respectively, replacement of
interlayer metal cations to polyionenes cations occur
to resulted in decay of interlayer bonds.

Increasing of interplanar spacing gives an
evidence of intercalation of macromolecules
fragments of modifying additive into interlayer space
of montmorillonite. Respectively, replacement of
interlayer metal cations to polyionenes cations occur
to resulted in decay of interlayer bonds.

Synthesized organic montmorillonite are
researched by DTA method. Thermograms of initial
montmorillonite, montmorillonite modified with
polyionene and polyionene are presented on Fig. 2.

Initial montmorillonite thermograms are
characterized with double thermic endoeffect at 130
°C and 200 °C corresponded to adsorbed water loss
and endoeffect at 540 °C resulted from mineral
dehydroxilation.

On modified montmorillonite curve exo-
thermic peak is observed at 250 °C, it being
corresponded to polyionene decomposition. For
comparison of both corresponding exotherms and
mass loss curves the polyionenes content in
montmorillonite is determined to be 12 %.

Conclusions

The montmorillonite modified by polyionens
have been obtained. Shown that the macromolecular
polymer intercalation of a quaternary ammonium salt
of montmorillonite intercrystalline space accompanied
with increased interlayer distances 1.08 nm to 1.67
nm. The technique of synthesis of modified
montmorillonite by polyionens have been presented. It
was found that the optimal conditions sorption
montmorillonite polyionens molecules are observed
when the next parameters: the concentration of
aqueous dispersion of montmorillonite - 1%, the
temperature of the reaction medium is 40 °C, the pro-
cessing time - 24 hours, the ratio% - polyionic as 3:1.
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OPI'AHO-MOHTMOPLIOHIT, MOJAUPIKOBAHUM IMOJIIOHEHAMU,
JJIA MTIOJIIMEPHUX KOMITO3UTIB

Po3podsieHO0 TexXHOJIOTiI0 OTPUMAaHHA MOHTMOPWJIOHITY,
YeTBepPTHHHOI

MOKa3aHo, mo MaKpOMOJIEKYJIN

noJxiMepHoi

MoaudikoBanoro mnoJsionionamu. byJo
aMOHi€BOI COJIi  IHTepKAIIOIOTL Yy

MIXKKPHCTATIYHMI NPOCTIP MOHTMOPHJIOHITY, 110 CYNPOBOKY€ThCS 30L/IBIICHHSAM MIKIAPOBUX BiAcTaHeil 3
1,08 mo 1,67 HM. 3anpomoHOBaHO MeTON CHMHTe3Y MOHTMOPHJIOHITY, MOAu(iKOBAHOI0 MOJiOHIOHAMM.
BusiBneno ontuMajbHi yMOBH copOumii Mojeky;a MoJiMEOHY MOHTMOPHJIOHITOM: KOHLEHTpamis BOIHOI
aucnepcii MoHTMopuwionity — 1%, Temmeparypa peakuiiinoi cepemoBuma — 40 ° C, BigHomeHHSs
MOHTMOPWJIOHITY-n0JIioHi€HY — 3: 1, 00po0Kka 4ac — 24 roqMHu.

KurouoBi cnoBa: mogudikaniss, MOHTMOPHJIOHIT, MOTiOHiIOHH, BiATyLIlyBaHHA.
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