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Flame Retardancy of Polypropylene/Montmorillonite Nanocomposites
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Abstract: PPPMMT nanocomposites having a various compositions were prepared by melt blending with a twin screw
extruder. In this study, maleic anhydride-grafted PP (MAH-g-PP) was used as a compatibilizer in order to assist the exfolia-
tion of MMT in the PP matrix. From the results of X-ray diffraction (XRD) and transmission electron microscope (TEM)
measurements for the nanocomposites, we confirmed that MMT was exfoliated. PPPMMT nanocomposites have shown
good flame retardancy by synergistic effect between MMT and flame retardant. The mechanical and thermal properties of
the nanocomposites showed significant enhancement compared with those of neat PP. The excellent flame retardancy of
the PP/MMT nanocomposites, UL94 V-0 value, was successfully obtained with reduced amount of the flame retardant.
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(Mw=190000 g/mol, 4" KOPLENE J-370)2 ARR3I3IT) &4 7
7184 E2 2 1}o] E(montmorillonite, MMT)E ¥|=F NanoclayA}+<]
Cloisite 15A(dimethyl dihydrogenated tallow 2-ethylhexyl ammonium S
2 71E 9 MMT, MMT-15A)8 AM-&3F9Th MMT-15A¢] o] 3k
832 125 meg/100 goit} AFE-8}Al(compatibilizer, C)= V= Eas-
tman KodakA}e] F2g9l4to] 1P ZEH PP(MAH-g-PP, A%
™ Epolene G-3015, MAH : 1.96 wt%, Mw = 66700 g/mol)Z A}-&38}4)
o dA 2 e 24419 Dead Sea BromineAH2] decabromodiphenyl-
oxide(DBDPO)&} YA SHE] Ao A] A 23 Sb,0,5 E38le] A}
2315tk

22 PP/MMT LL-S38H2] RIZE

PPMMT B3t 8453 Hilos ted g8 zhos
A28} t). Baker PerkinsAte] ©]%F $H&7](MPC 30, LD=13)8 A&
Ble] 200~220 Co] SEZHNA 250 pmoE Edsle] ~EWU=
¥ (strand cutting) WA o2 S A3} A2 80 T o)
T QBANA 12A12F o AZEGTE 2 LS ddd T v
AR B4E SAH3] Y8 220 T2 AAHe] 227t 249 A=
7}(Nissei Plastic NC-8000)& AHE3lo] A|gAS Az=33T) Ag
of] AM&-$F PPMMT “i= 534 Al sev ohga 2tk

P9O/C10/M5 = PP 90 wt%/Compatibilizer 10 wt% /MMT 5 phr

P9O/C10/M5/D26/S9=PP 90 wi%/Compatibilizer 10 wt%MMT 5 phr/
DBDPO 26 phr/Sh,0,9 phr
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Figure 1. XRD diffractograms of PP/MMT nanocomposites.
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Figure 2. TEM photographs of (a) P75/C25/MS5 and (b) PS0/CS50/MS.
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Figure 3. TGA thermograms of PP/MMT nanocomposites.

Table 1. Thermal Properties of PP/MMT Nanocomposites

Sample Temperature at 5 % weight loss(C)
PP 393
POO/C10/MS5 427
P75/C25/M5 427
P50/C50/M5 424

Table 2. Formulation and Properties of PP/MMT Nanocomposites

Properties”
Sample
TS(MPa) FS(MPa) FM(MPa) IS(J/m) UL9%
P100 25.5 294 1080 134 -
P100/D45/S16 22.5 373 1490 86 V-0
P100/D40/S14 21.6 333 1690 89 V-2
P100/D35/513 225 343 1700 93 V-2
PI0O/C10/M5/D26/S9 24.5 333 1560 68 V-0
P85/C15/M5/D26/S9 255 373 1800 32 V-0
P8O/C20/M5/D26/S9 255 392 1940 31 V-0
P75/C25/M5/D26/S9 255 392 1920 51 V-0
P75/C25/M5/D20/S7 284 412 2080 43 V-0
P50/C50/M5/D26/S9 25.5 36.3 1860 41 -
* TS : tensile strength, FS : flexural strength, FM : flexural modulus, IS : impact

strength.
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Figure 4. TEM photographs of (a) P75/C25/M5/D26/S9 and (b) PS0/C50/
MS5/D26/S9.
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