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Abstract

Eggshell is a bio-friendly substance containingwsight of

95 % CaCQ@and 5 % the oxides (Mn, Si, Al, Fe, Cr, Cu and
Ca) and organic substances. The oxidation was tsed
prepare the polgtphenylenediamine) in the presence of
potassium persulphate as an oxidant. Poly- (
phenylenediamine) and their nanocomposites withonan
eggshell (ESN), carbon nanotube (CNT), and nanchesig
/carbon nanotube were prepared and compared wathngr
eggshell (ESG). All prepared samples were confirnaed
FTIR in additon to raman spectra antiNMR. The
morphology has been studied by transmission electro
microscope. The thermal stability of the syntheasipelymer
nanocomposites was evaluated via thermogravimetric
analyzer, the results proved that the addition ®NE&ENnd ESG

to CNT gives better thermal stability than each poond.
The addition of 0.04gm (2%) ESN+CNT improved the
thermal stability of polymer than 0.02gm (1%) ESNNC
The electrical conductivity properties were studite results
showed efficiency in the improvement of electripebperties

o = 10° ohm*.cm®, which form a better composite with
higher conductivity, so it can be used as a sendigctor. The
hardness value ofgdPDA and its hanocomposites at 0.02 gm
(1%) and 0.04 gm (2%) of (ESN+CNT) with differeralwes

of pressure was studied. It appears a moderatee vafu



hardness at 1Kg and 5Kg and it was observed thahes
pressure increases, the hardness value increases.
Copolymer of(p-phenylenediaminejndethylene glycol was
synthesized by chemical oxidative polymerizationth
potassium persulfate as an oxidant at different ratl, 1:2
and 2:1. (p-phenylenediamine/ethylene glycol) copolymer
was treated with eggshell ground and nano, CNT,
(ESG+CNT) and (ESN+CNT) with different concentratio
0.02gm (1%) and 0.04 gm (2%). This prepared sanvpéze
characterized using FT-IR, Raman spectrdNMR and
XRD. The morphology has been studied by TEM. 1t is
observed that the presence of (ESN+CNT) enhanced th
stability of the copolymers due to calcium carbenatarts
decomposing into calcium oxide (CaO) and carborxid®
(COy) at 650-708C as well as CNT usually start to oxidize at
higher temperature between 600 and 700 °C. Accglylin
The most stabléPpPDA/EG) with ratio (2:1) at 0.04 gm (2%)
of (ESN+CNT). The conductivity ofPpPDA/EG) 1:2 was
3.46x 10° which the highest value than that (BHPDA/EG)
1:1 = 2.99x10 and (PpPDA/EG) 2:1 =3.56x18. The
copolymer (PPPDA/EG) at ratio 1:2 in the presence of
CNT+ESN hasthe most conductivity respect to CNT and
ESN at different temperature. With different corication of
the filler, the conductivity with 0.04 gm (2%) CNESN=
1.58x 10" was higher than 0.02gm (1%) = 4.5 x™1Qhis
mean that the conductivity was increase with ingireathe

concentration. The hardness value increases inwtight



0.04 gm (2%) (CNT+ESN) more than weight 0.02 gm 1%
for all ratios of the copolymers. The hardness &alo
presence of (CNT+ESN) at load 1Kg was high andobduhe
scale.

Copolymer of (p-phenylenediamine)and glycerol was
synthesized by the same previous procedure withstimee
ratio of the monomerdhe nanocomposite of this copolymer
was prepared with the same filler and their corre¢ion.
This prepared samplewere characterized with the same
method. The behavior of the thermal stability oépared
copolymers nanocomposites with different ratio difterent
concentration of the filler were recorded. It issetved that
the presence of 0.04 gm (2%) (ESN+CNT) enhanced the
stability of the copolymersvith ratio (2:1).The conductivity
of (PPPDA/GI) 1:2 was 8.46x 10 which the highest value
than that of (BPDA/EG) 1:1 = 4.0x18 and (PPDA/GI) 2:1
=2.9x10° Depending on the result, the best enhancement was
for 0.04 gm (2%) of (ESN+CNT) for the ratio 1:2 for
copolymer. The highest values of the hardness @& th
Poly(pPDA/GI) copolymer at ratio 2:1 with 0.04 gm (2%)
(ESN+CNT).






