The Republic of Iraq
Ministry of Higher Education and

Scientific Research

Mosul University / College of Sciences

Department of Chemistry

Preparation and characterization of
New Types of VeoVa-Based Eco-
friendly Emulsion Polymers for
waterborne Coatings Applications

Yonis Ahmed Ismael Al-kikani

Ph.D. Thesis

Chemistry / Industrial Chemistry

Supervised By
Prof. Dr. Asaad Faisal Khattab

2023 A.D 1445 A.H



Abstract 11

ABSTRACT

The fatty alcohol lauryl myristyl (PALMEROL CI12-C14) was
reacted with ethylene oxide to prepare the surfactant lauryl myristyl
alcohol ethoxide designated as (LMA-EO-30) and then tests were
performed on it such as measuring surface tension, through which we can
calculate the critical micelle concentration (CMC), hydrophilic-lipophilic
balance HLB, cloud point (CP), foam properties, estimation of wetting
agent and emulsifying capability.

It was found that all test results demonstrated the excellent ability of
this non-ionic surfactant to be used later for monomer production.
New surface active monomers (surfethoxymers) were synthesized, such as
the hemi ester lauryl myristyl alcohol malate, designated as HELMEM,
using maleic anhydride, the hemi ester lauryl myristyl alcohol itaconate
using itaconic acid, designated as HELMEI, and the hemi ester lauryl
myristyl alcohol succinate using succinic acid, designated as HELMS. By
reacting designated as lauryl myristyl alcohol ethoxide (LMA-EO-30) with
maleic acid, itaconic and succinic acids respectively, these types of non-
ionic surfactants were studied such as surface tension measurement, HLB,
Kraft point, foam properties, wetting agent determination and the
emulsifying capability, in addition to spectroscopic measurements such as

(IR) and (H-NMR) spectra.

An anionic surfactant was also synthesized (dipotassium dodecyl
diphenyl ether disulfonate, designated as DPDDPEDS), where we made
successive additions in certain proportions of DPDDPEDS to the maleic
hemi lauryl myristyl ester, itaconic, and succinic, and this showed that the
presence of the surfactant anionics in a mixture with a non-ionic surfactant
usually results in an increase in the cloud point (CP) of the nonionic

component. Which indicates that the ionic component forms mixed
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micelles with the anionic surfactant. The homogeneity between the anionic
surfactant DPDDPEDS with Surfethoxymers, as the above-mentioned tests

for this substance demonstrated excellent results.

These three types of surfactants will help in create polyacrylate-
based lattices containing silicone polymer by new eco- friendly high solid
content nano siliconated poly (VeoVa -10-acrylate) terpolymer latex using
the new surfethoxymers as they excellent properties of resistance to water,

weathering and thermal stability.

For the emulsion networks, the properties of nano-VioVa-10 silicon
acrylate terpolymer were studied, such as transmission electron
microscope (TEM) spectrum, scanning electron microscope (SEM)
spectrum, viscosity, freezing-thaw stability, thermogravimetric analysis

(TGA), electrolytes stability, MFFT, and finally the water absorption.

The waterborne coating was prepared from polysilicon Nano
VeoVa-10 acrylate terpolymer using new surfethoxymers, and the results
of tests such as washability and abrasion ability, showed its success in

resisting weather conditions.
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