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Abstract

Three stages were adopted in this study to reach the final results:

The first stage: involves the use of linear, low-density polyethylene
(LLDPE), which is inert and cannot be bonded with other polymers, after
converting it into an active polymer by grafting it with maleic anhydride (MAn)
via free radicals process. Then it was converted into ester and amide derivatives
using alcohol and amine, respectively, in order to obtain polymers can be
dissolved in organic solvents at room temperature. Four types of esters were
prepared by using the alcohols methanol, ethanol, octanol and decanol, also two
types of amides were prepared by using ammonium hydroxide and isobutyl
amine. The prepared polymers were characterized by using FTIR spectra and
elemental analysis CHN. The thermal properties and XRD of the prepared

polymers were also studied.

The second stage: involves converting the resulting polymer into nanofiber
by using the electro spinning method, but it was observed that the resulting
nanofiber converted into nano sheets due to the accumulation of the fibers
together. Solution Blow Spinning (SBS) was used as an alternative, successful
and safer method, where the equipment for the spray was manufactured from
tools available in local markets and used to spray solutions of the resulting

polymers at a concentration of (2%).

An Atomic Force Microscope (AFM) was conducted to confirm the formation

of nanofibers.

Third stage: The nanofibers were added directly to cement with different
concentrations (0.05,0.1,0.5,1.0%) and at two temperatures (20&50°C). It was
clearly notice that the rheological properties of the cement mixture of the new
cement was developed. In comparison the results, as the compressive strength
tests, were the fracture strength increased at the age of (2) days from (12N/M?)
to (17.2N/M?), and at age of (28) days from (38N/M?) to (47.5N/M?) and the
bending strength improved at the age of (2) days from (7.9N/M?) to (14.4N/M?)



and the age of (28) days from(18.8N/M?) to (25.2N/M?), also it was noticed that
the Insetting time increased from(150min) to(180min) and Fasting time
from(3:35hrs) to (4:20hrs) and the fineness from(3148cm?/gm) to (3212cm?*/gm)
and the water requirement raised from (25%) to (29.5%) for concrete molds,
while no changes occurred in the chemicals tests .The study concluded that the
best results were when nanofiber concentration was (1%) and the addition was

carried out at temperature of (20°C).
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