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ABSTRACT : When the halogenated flame retardant, decabromodiphenyl oxide, was added to the polypro-
pylene/nylon blend, and was compounded with montmorillonite and compatibilizer, maleic anhydride
polypropylene, the improvement of flame retardancy and mechanical properties was investigated. The degree of
dispersion between polymer resin and inorganic nanoparticles was investigated, and the flame retardancy and
mechanical properties was measured quantitattively. XRD results showed that the montmorillonite was com-
pletely exfoliated after polypropylene/nylon nanocomposites was mixed above twice. By compounding with
montmorillonite, polypropylene/nylon blend system was overcome the deterioration of flame retardancy. The
tensile strength and impact strength were slightly increased, and by compounding with montmorillonite, the
additional increase in mechanical properties was obtained. Therefore, the flame retardancy of polypropylene /
nylon blend was decreased by adding nylon, but by compounding with inorganic nanoparticle, improvement of
the flame retardancy and mechanical properties was obtained.

Keywords : polypropylene/nylon blend, montmorillonite, nanocomposite, flame retardancy, mechanical property .
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Eg|H, #2748 Al6Z, 20033

PP/Nylon Nanocomposite 579

Ze|zedels Yolge] Sul=s ddAld] s
< PN o BAY) gheg ouech
U] Askz sl Eelzzdule) Yz o

Tt dAEALe A AT £ egiAe) B3 §
3} dAAe) Fe J1E 5 S ARAeE ¥Ry
+ 9tk Figure 4= ER|Z23o) YIE 20 wi%es
A7heE BRES ERARUOE 5 winw Bislelgle
o, d<d#] DBDPOS| el mE dRAEEE e
W Folo}. ez 2hdle] ydgw Apsigle de
3] kst

off GubgEs st 10600014 1125 kW/m?e.
AEA o] AslE ARt BradRjo)lER E3lslsm
958 kW/m’ 2.2 Zkadle] ddSA o] b gle) =3
Erd2folER E3tsisid v @S Ert vd
9k A7FE o] 1125 kWim®el| A A o] shego
5, 10 phr® Z715te] w2} 630, 541 kW/im’ e E ZhA8}
o F7HA] GAEAA] S HEE 5 Y5 o2
e ZzR gzt ERlse] udy s 93

1500

——pP

...... PP / Nylon 20wt%

—m—PP / Nylan 20wt% / DBDPO Sphr
—e—PP / Nylon 20wt% / DBDPO 10phr

—a—PP | Nylon 20wt% / DBDPO 15phr

1000 ~

500

Heat release rate (kW/m?)

0 60 120 180 240 300
Time (sec)

(a)

80

60 -

40

20

Total heat release (MJ/m?)

—4— PP /Nyion 20wt% / DBOPO t5phr

—— PP/ Nylon 20wt%

rrrrrr P

—a—PP / Nylon 20wt% / DBDPO Sphr

—e—PP / Nylon 20wt% / DBDPO 10phr
—

. T ; : —— z
0 60 120 180 240 300
Time (sec)

(b)
Figure 3. Heat release rate and total heat release for PP/nylon

blend system with various contents of DBDPO exhibiting (a) heat
release rate and (b) total heat release.

PP/Nylon U589 ¢ 9 7144 &4 579



580 Lecetal.

= ‘dr?iﬂl% Wheke Aue fedaos

S A
U, Fx2AUUE BAE ExdEys

A ARglet o2dt Az 47t dasAel vl
e EMUP] HﬁM iﬂ_iﬂ%ﬂ/b} 2 &4
=5 = o, 9”J4~°f e
= —:—4?5}3‘1"/}. Flgure 5= Zejzey
ail/b}%l% 20 wt% SRES EEHZUO|E 5 wi%Z
S o), Aoed 350 wE UL S
yrehd 7}°]T4. Zezegdan)dE Balso Ay I
A&E7E 1125 kW/m'ellA 13], 23] A3 wet
958, 779 kW/m’e. & Zaste] YAEA o] S B
2 5 vk ol v A7t iEEel wet 2
EAZUO|E QA7) EE =R Yo &8 £t

¢

1500

— PP I nylon 20wt%

—FpP

—@~-PP [ nylon 20wt% / MMT 5wi%

—e—PP /nylon 20wt% / MMT 5wt% / DBDPO Sphr
—4—PP I nylon 20wi% ! MMT Swt% / DBDPO 10phr
—w— PP/ nylon 20wt% / MMT 5wt% / DBDPO 15phr

1000

Heat release rate (kW/m?)

T T T T i
0 60 120 180 240 300 360
Time (sec)

Figure 4. Heat release rate for PP/nylon/MMT nanocomposite
system with various contents of MMT.

1500

~— PP / Nylon 20wt%
—A— PP [ Nylon 20wt% { MMT 5wt% (1st mixing}
—#— PP/ Nylon 20wt% / MMT 5wt% (2nd mixing)

1000

500 —

Heat release rate (kW/m’)

M T T T T
0 60 120 180 240 300
Time (sec)

Figure 5. Heat release rate for PP/nylon/MMT nanocomposite
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