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chloride (VBTMAC) 2} octadecylvinylbenzyldimethyl ammonium bromide (ODVBDAB) ] o] 2w3$ko & 712} 4|
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Abstract : High impact polystyrene (HIPS) nanocomposites with organically modified montmorillonite
(organoclay) via in situ polymerization were synthesized, and the effects of organoclay incorporation on
material properties were investigated. Organoclays having a reactive group, vinylbenzyltrimethyl clay
(VBC) and octadecylvinylbenzyldimethyl clay (ODVC), were prepared by the ion—exchange reactions of
sodium montmorillonite with vinylbenzyltrimethyl ammonium chloride (VBTMAC) and octadecyl—
vinylbenzyldimethyl ammonium bromide (ODVBDAB), respectively, and a commercial organoclay,
Cloisite® 10A (C10A), was used for comparison. It was confirmed that the X—ray diffraction (XRD)
peak of the nanocomposites prepared by ODVC disappeared, which indicates the exfoliation of silicate
layers. On the contrary, the XRD peak of the nanocomposites prepared by C10A shifted to lower
angle, indicative of the intercalation of polymer chains into silicate layers. Rheological properties such as
storage modulus and complex viscosity increased with increasing organoclay.
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Figure 1. Three types of organically modified surfactants: (a)
VBTMAC, (b) ODVBDAB, and (c) benzyldimethyl hydro—
genated tallow ammonium chloride salt.

Table 1. Summary of Main Materials Used in This Study

Material Abbr. Properties Supplier
Styrene SM Mw=104.14 g/mol  Duksan Pharm
Polybutadiene PB  Mw=420000 g/mol Aldrich

Chemical

MMT modified with Southern Clay

Organoclay C10A hydrogenatedtallow
. Products
ammonium salts
MMT modified with Laboratory
Organoclay  VBC VBTMAC prepared
MMT modified with Laboratory
Organoclay OBVE ODVBDAB prepared

AT AR 8 g8 B8 YeRdTh
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mooctadecane 37.3 g(112 mmol), N.N—dimethylvinylbenzyl—
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Figure 2. '"H-NMR spectrum of ODVBDAB (in CDCly).
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Figure 3. TGA thermograms of Na—MMT, C10A, VBC and
ODVC.
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Figure 4. XRD patterns of Na—MMT, C10A, VBC and ODVC.
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Figure 5. XRD patterns of ODVC and HIPS/ODVC nanocom—
posites.
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Figure 6. XRD patterns of neat HIPS and HIPS nanocomposites
with ODVC, C10A and VBC (organoclay 1%).

SN, A32¢8 A43, 20084

FAEL] TEM Aotk ARelA] 71 w2 vfERd of 7= Ao] A
ZAP|E thrF (nanolayers) o7 BR- H-to] ZAE]R Aotk
ZE2ER o]l AR E Fo] Bl 1 0E 15 HA gl A
o] gRlgr). YA og HR AAlC|E Fde] &l = 9l
A BATEH] 918 AR tactoidsE AR o=t} AgFAl|E
o] BT o= FakEo] Qg A APARIE T2 FAE oF 10
A= delA 9lom e ® TEM AR ¥4 A% Figures 59} 62
XRD ZAs} § FEH 0= 3hds)] B HIPS/ODVC e 3l
B At HER A AAlRIE Fo| JEE ko] gl |l
Y EAF LR AR ] ERIFEE o]z APACIE F Aol &
Elgllo] 353t the Al & el A3Eo] 9li=(end—tethered)
71 AE 59 vinyl 28717} Bit)z SEgol fofslo] PSAKE
o] AWd=aL Al B HEAlelE 52 Hejx|A sje] A
O]E Z71¢] Q188 7HaA)7] 31 wylke] 2J3k Ak (shear force) o
o3l s Ao A Ht

Figure 82 ODVC 1% F7loll whg &2, 1 24| =17]
H RS el Zlo s slape) i B @] wlank]
TEA Rt ZEE ER1EE 5 Qlvk 53] 1 Wie] ZEER A
(occluded particles)©] FEE 7154 92 <= HIPSS] 794
9 F5lo] IE = A2 FERIS Ayt T3t ]l HIPS

eRARS] Ae aFRRe] Fdel EarAAelar i Wie]
Ze| el A ERe Qe o] b e k=t uls),?
ODVC ‘he&3A5e] 725 vAakA Blee Ao S0 <l
3l oA o= st Wk QPY St Al (phase inversion) = &

(b)
Figure 7. TEM micrographs of HIPS/ODVC nanocomposites
showing the dispersion of silicate layers: (a) ODVC 1% and (b)
ODVC 3%.
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posite showing the morphology of rubber—phase particles.
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Figure 10. Rheological properties of neat HIPS and HIPS nano—
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