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Aim of the Work

AIM OF THE WORK

The main objective of this study is to use recycled Polyethylene

terephthalate (PET) polymer in the manufacture of biocides; and to use

these biocides in protection of cutting fluids from the bacterial growth.

The objectives of this study are:

1.
2.

Recycling the used polyethylene terephthalate (PET) polymer.
Preparation of new generation of biocides which based on the
functionalization of the recycled PET.

Using the prepared biocides to improve the stability of the cutting
fluids against the bacterial growth.

Retain the tribological properties of the cutting fluids after the
addition of the prepared biocides.

Evaluation of the cutting fluids after the addition of the prepared

biocides in industrial scale.



Abstract

ABSTRACT

The metal working oils accounts for approximately 5% of the
total world market for lubricant. These fluids are used for a variety of
operations such as: metal cutting, drilling, milling, cold rolling and broaching.

In this study we use recycled Polyethylene Terephthalate (PET)
polymer in the manufacture of biocides for cutting fluids formulations to
improve the stability of the cutting fluids against bacterial growth and to
increase the economic impact of the cutting fluids.

The Polyethylene Terephthalate (PET) polymer was glycolyzed
by (polyethylene glycol) to give the glycolyzed products. The bromoacetate
derivatives were prepared by the reaction of the glycolyzed products and
(bromoacetic acid). These esters were quaternizing with excess amounts
of (triethylamine) and (pyridine) respectively to give the products:
(PET400BrT, PET600BIT, PET1000BrT, PET400BrPy, PET600BrPy &
PET1000BrPy).

These products were evaluated as biocides for the cutting fluid
formulations at concentrations of (0.1%, 0.25%, 0.5%, and 1%). The
results of evaluation revealed excellent biocidal activity of the prepared
additives against the bacterial growth in the cutting fluids. The
tribological properties including: kinematic viscosity, viscosity index,
emulsification power, surface tension, specific gravity, flash point, pH
value, and rust prevention were measured. The results of measurements
showed that the prepared biocides have no effect on the tribological
properties of the cutting fluids.
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