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Abstract

Scrap tires pose a serious environmental problems, due to their three-
dimensional complicated structure as well as the presence of multiple additives
within their composition, making their bio degradability so difficult. These
issues made their accumulation increases day by day. Scrape tires deposition in
landfills or their incineration caused the emission of toxic gases. Thus, making
use of scrap tires as high-value source of raw materials has gained more

concern.

This research work inspects the utilization of waste tire rubber as a raw
material to insert an effective groups, like carboxylic group within the
vulcanized rubber to produce a carboxylic rubber directly without the need to
separate additives or recover the rubber individually. Three types of active
carboxylic substances were used for the reaction, namely Maleic
anhydride(MAn), N(2,5-dimethoxy phenyl)maleimic acid (MAdm), N(3-

Carboxy phenyl)maleimic acid(MAca)

The reactions were accomplished in a closed system using Benzoyl Peroxid
as an initiator. The reaction conditions were studied in term of the amount of the
additives, time, and temperature. The results revealed that the optimum
condition for inserting the highest possible amount of the carboxyl moieties in
the vulcanized rubber were 10% of Man at a duration of 60 minutes and a
temperature of 220°C. Regarding maleimic acid functionalizing, 8.0 wt.% of this

acid was enough optimal . This reaction was done at 240°C for 60 minutes.



The products were confirmed by Infra-Red spectroscopy, elemental

analysis, and thermal gravimetric analysis (TGA and DTA).

The second part of this work was accomplished to prepare new materials
with waste paper and polyethylene terephthalate waste (PET). Rubber was
reated with MAn to yield homogeneous blends with waste paper. Concerning
the carboxylated rubber with maleimic acid (MAca and MAdm), they were in
the preparation of homogenous blends after being reacted with PET. Another
blend was produced through reacting the carboxylated rubber with MAdm with
the waste and PET. All the blends were used in the creation of foams using azo
dicarbonamide as a foaming agent. Thermal insulation proportion of the foamed
products have been studied, and the outcome exhibited a good thermal insulation
(thermal conductivity ranged from 0.00038 to 0.00016 W/m.°C). The attained

findings were markedly agree with thermal conductivity of wood (0.000222).
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