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ABSTRACT

ypothesis: Superabsorbent polymers are modifiers that have broad applications.
HOne of their applications is in concrete production industry. The use of these
materials for supplying water to cement materials and their curing process has
attracted the attention of researchers. Using SAPs in concrete is a valuable tool for
areas where conventional curing is very difficult, such as extreme weather conditions
that can lead to excessive evaporation and freezing. It also saves water.
Methods: Modified carbopol was prepared using poly(ethylene glycol) methyl ether
methacrylate as a monomer with a molecular weight of 300 g/mol in amounts of 1, 2
and 3 g and with azobisisobutyronitrile (AIBN) as the initiator by ultrasound method.
The properties of the prepared microgel and its effect on the properties of cement
paste are investigated. The prepared microgel has been studied using FTIR analysis,
scanning electron microscopy, particle size determination and swelling properties. In
addition, the effect of prepared microgel on different properties of cement paste, such
as rheology, compressive and flexural strength and hydration, is investigated.
Findings: The results of FTIR and microscopic images showed that the monomer
was modified. According to the swelling results, it was observed that carbopol has
poly(ethylene glycol) methyl no absorption and it is dissolved. After modification, the swelling and absorption
properties are obtained. The swelling capacity in water and saline solution has increased
first and then decreased with increasing monomer concentration. The resultant cement
superabsorbent, pastes show that the compressive strength of samples is decreased in the presence
ultrasound, of modified carbopol. In addition, the strength of the cement paste prepared with
commercial superabsorbent (polyacrylic acid sodium salt) has increased with the
same water:cement ratio. The flexural strength is reduced in all samples compared
to the reference. According to the results, the modified carbopol has increased the
viscosity of the cement pastes. According to the XRD results, hydration and curing of
samples with superabsorbent have completed within 28 days compared to the control
cement. Therefore, it can be concluded that superabsorbents generally cause a delay
in hydration, and besides the hydration of the superabsorbent-cement specimens is
decreased by reducing the monomer.
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Table 1. Chemical composition of Portland cement type 2 (weight percentage).

Si0, | ALO, | Fe0, Ca0 MgO

K,0 Na O

. Free CaO | L.O.I SO LR.

21.1 4.9 5.2 61.0 2.7

0.8 0.4 0.5 0.8 1.9 0.5

L.O.1, Loss on ignition; I.R. Insoluble residue.
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Fig. 1. FTIR spectrum of (a) unmodified carbopol samples (C)

and (b) modified carbopol with monomer (A.).
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Fig. 2. Electron microscope images of (a) unmodified carbopol sample with a magnification of 35000 and (b) modified carbopol

with monomer with a magnification of 20000.
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of commercial superabsorbent (C-B) during 28 days (the amount

of superabsorbent is 0.05% by weight of cement).
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Table 2. Swelling of modified carbopol samples with poly(ethylene glycol) methyl ether methacrylate monomer with different

concentrations of monomer in distilled water and 0.9% saline solution.

Amount of Absorption in Absorption in saline
Sample code Polymer structure
monomer (g) water (g/g) solution (g/g)

C Carbopol 0 _ _

A Modified carbopol 1 58.88 22.7
A Modified carbopol 2 62.09 24.71
A, Modified carbopol 3 50.95 13.68
B Polyacrylic acid sodium salt 0 194.9 27.94
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Fig. 5. Viscosity with shear rate graph for samples of con-
trol cement (C-S), cement with unmodified carbopol (C-C),
cement with modified carbopol with amounts of 1, 2 and 3

grams of monomer (C-A , C-A, and C-A)).
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