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CEMENTS WITH NONTRADITIONAL MINERALO GICAL COMPOSITION

Due to the usual rising of energy cost, it gets greater importance to find ways of
obtaining binding with high performance as well as minimal material and energy costs. The

problemo f expanding the base of cement 6s i nd
using nontraditional natural materials and industrial wastes. One of the ways used to get
binders at temperatures of 2006 0 A C whi ch i s | ower t han

Portland cement clinker is to obtain sulfated binders. The structure of sulfated clinkers,

depending on the composition of raw mixtures, may include calcium-silifates, calcium

sulfo-aluminates and calcium suifoer r i t es. The mifraw mategiadsdGhatc o m

are used for the acquirement of such binders shifts tetnoradi t i on al domali

existence. The compositions with a high content of aluminates and ferrites were examined.
The use of raw materials rich in aluminates gives thesipility to obtain binders that

are located in the region between Portland and aluminous cements. The introduction of

calcium sulfate in such compositions with high content of aluminate leads to the formation of

large amounts of calcium sulduminate. With a further shift in the composition of

al umi nous ¢ e me n talsumaluminate s also formed. Im gemeyal, cements
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with such compositions have strength from 30 to 50 MPa, depending on the composition of
the raw mix. In this case, an inase in strength properties is noticed when the content of
calcium sulfate in the raw mixtures is increased. The optimal value, in the study of
composition, can be considered the introduction of up to 5 wt. % of calcium sulfate.

However, the situation chaeg a little bit while burning the compositions with low
content of aluminates and high content of iron. The study of the clinker phase composition
allowed us to establish the presence of Alite, Belite, -mgteium aluminoferrite (perhaps
depending on theomposition and the presence of dicalcium ferrite) and calcium-sulfo
silicate.

In the produced clinker there is large number of intermediate phases, which forms a film
on the surface of the crystals. Alite crystals are located betweensdidéte crystls and an
intermediate substance and they are characterized bygringed and streak structure.

It should be noted that the sulfated clinker with a high iron content are characterized by
more slow setting of strength in the early stages of hardeniogmparison with the kinetics
of sulfated clinker hardening that has high aluminum content. However, by 28 days of
solidification, the strength of cement, depending on the composition of the raw mixture
reache85-45 MPa.

It should also be noted that suddtcements with high iron content tend to more quick
strength gaining while steaming; in this case, the strength of the samples is even higher tha
samples that were stored for 28 days in water.

Thus it is possible to obtain sulfated cements with-tnadtional mineralogical
composition either with high aluminum content or with high iron content in the raw mixtures.
In this case, the temperature of burning of these compounds is-1P%00 °C. And the
resulting clinker has strength up to-80 MPa. Therefee they may easily replace ordinary
Portland cement in building.
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SYNTHESIS, AUTGASSEMBLING AND PHOTO CROS&.INKING OF THE
AMPHIPHILE DIBLOCK COPOLYMERS

In this paper the process of the single electron transferglividical polymerization is described, leading to the
well-defined blockcopolymers capable to jamming in the concentrated solutions. Obtained samples are studied by
the techniques of static light scattering, spectrofluorimetry and their rheologicattFspee investigated.

Keywords block-copolymers, jamming, micelles, rheological properties

ltds wel l known tcbpalfmers umdergosars@ébemigiry inlthe solbtibne ¢ k
with concentration beyond critical micellar concentration (CM@gn, when the concentration of the
micelles becomes high (typically 2200 g/L) these solutions are capable to jamritigey form a gel
because of the interpenetrat i o-4enterdd crystallee lditieer ms
but if we try to get this lattice withthe sgparo | y mer s, we coul dndét becaus
exchange between the micelles and its absence in the stars. This work shows a possibility to get sL
lattice with staspolymer, which are a product oficetlation of the cores of micelles.

The polymer was obtained from a commercial poly(ethylene oxide) of Mn=5000 g/mol by a single
electron transfer living radical polymerization (SERP) with hydroxyethyl acrylate. A kinetic plot of
this polymerization ipresented below.

204

—»— DP=5
—v— DP=8
—a— DP=10

LN(M /M)

0 20 40 60 80 100 120 140
Time, min

Figure 1. Kinetical plots of the synthesis of the bloolpolymer.

Then, this copolymer was functionalized by methacryloyl chloride to bring a hydrophobic
character to the HEA block and an unsaturated group. A jamming of the solutitimsse
polymers has occured at the concentration about 150 g/L.
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To determine a critical micellar concentration a technique of spectrofluorimetry was used.
The determination is shown below.

27 (DP=5)

(DP=7)

(DP=10)

(DP=15) , /

T T T n
1E-4 1E-3 0,01 01 1 10 100
Concentration (g/L)

Figure 2. Determination of the critical micellar concentratigntlie spectrofluorimetry
technique

From the plot the one can notice that the CMC decreases by the factor 10 with the
increasing of hydrophobic units by factor 3. Using these data we know that for the determination
of the aggregation number by static ligkattering we can descend down to 0,1 g/mol.

le-4

DP=5
DP=7
DP=10
DP=15

*
a0

Kc/R
\

1e-7

c, g/l
Figure 3. Determination of the aggregation number by the light scattering technique.

The aggregation number extrapolated to zero concentration was determined. We can se
itéds | inear gr gohmerizatian (seetalplet betb@)gr e e o f

160

140 .

120

100

80

Aggregation number

60

40 -

20

4 Eli é 10 1‘2 1‘4 16
DPn
Figure 4. Dependence of the aggregation number on the degree of polymerization of the

hydrophobic block.

There is a signature in a rheological behavior of the jamming and cristallizatidand s a
inthe storagemdul us G6. The rheological tests hav
starsiwe can see from the plot below that for
more smooth.
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Figure 5. Rheological behaviour of the micelles andgémers.

It means that the cristallization of micelles is easier than those of stars because of presenc
of the dynamic exchange of unimers between the micelles.
Also we can demonstrate a formation of the bmm®ered cubic lattice by -Kays

diffraction:
110

200 211

. (nm-lj .08 0.10
Figure 6. Evidence of the crystallization investigated by the Small AngRaX
Scattering.

So we have demonstrated for the first time that the crystallization can occur with-giodysters
obtained from the micelles. This phenomenon is supposeridoe to the capability of adaptation of the
aggregation number by the micelles that leads to the favorable conditions for crystallization.
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