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To study the structure and properties of polyolefin/mineral filler hybrid materials
in addition to the effect of filler type on their mechanical properties, two types of
polyolefin / mineral composites were prepared, conventional mineral filled
compounds and clay hybrid materials. In the first part of the work polyolefin / clay
hybrids were prepared through melt mixing of polyolefins with dodecylammonium
and octadecylammonium modified bentonite clay, denoted DDA and ODA-clay,
respectively. In the second part, conventional filled compounds were prepared
through melt mixing mineral fillers with the polyolefins in the presence of a
dispersant or a coupling agent.

The silicate structure in the polyolefin / clay composites was characterized using
wide angle X-ray diffraction (WAXD). Peak width, intensity, area, and d-spacing
were used to infer changes in the quantity of aggregates in addition to their average
size and regularity. These characteristics were related to the level of clay
delamination and intercalation. In the high density polyethylene (HDPE) / clay
hybrid composites containing maleic anhydride grafted HDPE (HDMA) the polymer
did not intercalate the clay galleries. HDMA promoted the delamination of the clay.
For the polypropylene (PP) / clay hybrids, containing maleic anhydride grafted PP
(PPMA), more of the polymer intercalated the ODA-clay than the DDA-clay.
Moreover, the presence of PPMA resulted in extensive delamination of the clay. The
clay delamination resulted in a larger number of, but smaller, aggregates; this was
associated with small increases in modulus and tensile strength at the expense of
greatly reduced toughness and ductility. For the conventional filled composites, the
mechanical properties were influenced by the particle shape and the interfacial
modifier. Talc, which cannot be intercalated, in the presence of maleic anhydride
grafted polyolefins gave comparable strength and modulus to the clay hybrid
compounds, while the corresponding properties for the calcium carbonate compounds
were lower.

This led to the conclusion that the particle shape was the most important factor
controlling the properties of the composites, with higher aspect ratio leading to
enhanced modulus and reduced toughness. The latter property was exacerbated by the
partial delamination of the clay in the clay hybrid materials.




Fac. of Grad. Studies, Mahidol Univ. Thesis / v

4136643 SCPO/M: T1¥13%1: Inenmaniuazimaluladinedmes; m.u. Gnenmaniuaz
malulagnednies)
noild Tadawigga: Inssehunsmniivesnedledilu-live¥alouia (STRUCTURE,
AND PROPERTIES OF POLYOLEFIN / MINERAL HYBRID MATERIALS) A
psINMIMURINeTinug: o3dl ﬁ’mﬁm, Ph.D., RICHARD A. VENABLES, Ph.D. 169

#1111, ISBN 974-04-1102-9

XY H o a a o J Y a - P
Tuanideil 1dvimsiessuned ledRu-iesaney Indntuin 2 winfe neuTndnvesnsd Teadu-ii
wesanalil duneuindnvesned ledfu-nadleusamednyilassadvuazautidvesnea Toawu-fiue
o k4 a it 1 wa a o ™ ay a
fanouIndn sainavesriinvesNawmesnideauliAdsnavesnen Indniude Tumsinsounealed
Py ° ] a o I's 3 o [ .
Au-nadlausani laonauvsiznasysennaned leanuiuwu Ia luinadn 145uns Usuudsde Tann
a PS & T o o '
Fauou Tutlvunazoenaziandiousy Tuilion ¥95onlavdedn DDA uaz ODA-clay MUEWY  aauns
wisuneu Indnvsaned lediu-tuesaiall  Milasnmswauiinuesafamesfuned leaRuvacvasy
Taviicsganlumsnszewwiemsdnlunstanzegiae
an Y o d -y o
Tassadnvesdainaluned ledRu-nadaeuIndnldsumsnssnaeulasldidnasdanunsnduuuy
p 4w Y 4 4 - - ) '
yuni (WAXD) #deyaieatunnunii, arwguaziufivesiia saudssozvssninszun (d-
1 v ) ‘=r
spacing) 1 dhiu vendensilasuutlasvesSina, vunalasmasuasanuiiusiiiouves clay aggregates
4 o o ' y a o o D . 0 9 a a
FRnYAULAINANUTURUTAUTLAY delamination 1A intercalation YBUAAY luney Indnvesned
] o : = r'd 1 ]
enfidunmuuniugs (HDPEHnad leuianiiuradnueulelasans i HDPE (HDMA) agiy wud
a 1 (] 1 ' e’: (] d a Ty
wodtwes liawsn intercalate 14111 luvoseszninduveunadld sonalsfaunmsiiniSuia HDMA
$261uN15 delamination Y9uAAY dmsuneuTndnveawed Insiau (PP)-nad lausaniinidonueu
1g'la3AnsWin PP (PPMA) Wudmedweianse intercalate 14111 ODA-clay 18110031 DDA-clay wen
& o . o o - a4 & L. o
NMTUFINYIINITNT PPMA 92711 1W delamination ¥0AAANRNYUBNAI N5 delamination voURAOTIU
ﬂ ° 3 a0 J ] o P o ﬂl = a J d 9 o
Wuwah i aggregate TimnunTumsninAadnas Feduius lidsnsinviuaniesveslugdauas
< a =t o o 1 < QS A
ANUAULLUNTIAIVBIREN TN TuvsiziRnafunwunaumiewazanuausalumsgnisda 18
E 4 v
vosneu Indminanasedun dmiuwedleanu-Niueianey Indnuuunalll wuhaud@dna
= : v o a 1 o o [ Qq a A
vosneu Indmiu 185usninamvingilinveseymaflamesuaz vilavesmsdFuussidmnld  wenvin
E 4 ] v
Hudmuinen Indnvewunasifivuadaueulglasdnsined TedRuegioiuss IWaudausuas
» ]
Tugdaieuoiduney Indnvounadlevsa (Inssadvewmanmiuliannsoda intercalate 1) vaizd
F 4 . ) 1 4 v
auliRedwReiuiivewnadeumsvenmaeu Indniiswind: vinwafi i ligdeaziliiigiives
aymadhilvisiddghgadmiuasmuguautifvemeuIndn  ufesasidauszninanunieiy
o o Y - | Y - J 1) -1 = oy’ o
anuenvesiameigassiniviaey Inanll lugdmmuvuudnnumiiosvesnoy Indntiuszanns  aulid

9
anumiiorvesnen IndniidegninIdanas 1@ Taonsifia delamination 1eduveunad hunadlausa






