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r— The development of a green and sy far Tighly effective flame reasdans has
Epoy resin remain a major challenge: Heredn, el of (PP} and phytic add (PA) have been
:- »m‘:im‘ﬂ‘m self assembled omio the graphene owide (G0) surface I wawer o f@brioate functonalized G0 (PFPGOL The

Flamm resnliy

by e Xonm p

Diue i #he intmaduction of arganic component onto the surfice of graphene owide, the adhesion beceen PRGO
and Sheepoxy nesin (EP) matmx (s enhanced As a nesuly, Sie sorage meedul us (87 of B composies 15 inoneased
in addition s a beter dispersion of PRGO. Compared with the pure B9, e flame resisrance of EF/PPGO is
significantly impreved, echibiing a 42% decrease in peak heat release rzie (PHRE), 2% reducson i oral heat
el e (THR. The red ueed of EF i the effers afforded by Sue gas dilurion
effect of piperazmine, char forming promotion effect of physe acid and the creation of “tormoms path® barrier

76. 16X & B : Improved flame resistance and thermo-mechanical properties
of epoxy resin nanocomposites from functionalized graphene oxide via self-
assembly in water
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effert of G0 during burning. This work offers & green and facfle approach for creating highly effective graphene
Tased

flame remrdanis

1. Introd wetion

Aa eme of he most important fhermasetting polymers, epoxy resin
{EF) s used in wehicles,
anel sinerafis. felds owing 1o its excellemnt moistire, gand heat and sel
went resistanee, low shrinkage on curing, remarioble sdhesive srength,
good mechanicsl and dislecric propemies [1,2]. However, EF suffers
intrimie flammability, exsendy limiting its practicsl applicstions
3,41 fsee Scheme 13

Lt descades: have ihe appli af namedillers
in polymeric meterial in trms of enhancing the mechanical and flame
retardancy as well a5 other performances of the laer. Until now, the
addition of carbon meterisk, such = carban nanatubes (CNTa), ex
falisted graphise nanoshests (GNS), fullsnene (Cog) snd graphene axide
(GO, have shown significant improvement in the therms] sability and
flame nesimanes of polymer matix = a very low loading level [5-71

* Corresponding mhar.

Amaong thess namoscale materisls, graphens and its derivatives have
besn tedd 2 ideal o i fillers for polymens due w is lage
surfsce ares and high ampect mtio two-dim ensionsl sructures [3-101
Tndesd, graphene nanoshests with single stom thickness have besn
dememstrated o mntribute to forming 3 cominuous compmet barrier
fhat can decrease the hest relese rate and prevent the transfer of
myrolysis gases into she burning surface [11-17]. However, graphens
IL'W=H(|1|]\' exhilriss a limited flame retadancy effect on the polymer dus
thermal barmier medhanizm. For this remen, it & neasmry to
i-n shice external flame remrdant elemens anto the siurfce of gra
piene to funther srengthen its flame retandancy effecs [14,151
Decorating graphens with phesphorus amd nitrogen is a facile but
effective approsch for enhancing the flame revistant efficiency of gra
phene becaime phesphorus aned nitrogen-comtsining compounds are
regarded o the highly efficient halogen-fres flame reardans (FRs) Yo
et 2l [16] prepared phospharis and nitogen wrapped graphens viz 2

** Cormespomding aushaor. Centre for Pumre Materials, University of Southern Queensiand, Toowoomba, Q1IN 4350, Australia.
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