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Effect of two compatibilizers having comonomer in
polypropylene/clay nanocomposites
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Abstract Nanocomposites prepared by PP(Polypropylene) based compatibilizers modified with GMA(Glycidyl
methacrylate) and HEMA(Hydroxyethyl methacrylate) were used to investigate the clay dispersion and
mechanical properties of them. XRD patterns showed the improvement of dispersion through clay intercalation
according to the compatibilizers and comonomer. GMA modified polypropylene gave the best mechanical
properties of the nanocomposite with respect to the balance of Flexural modulus (FM) and Notched izod impact
strength(IS). Compatibilizers with comonomer commonly have higher grafting yield and lower melt flow rate
than those of comonomer free. And they enhanced the clay dispersion and mechanical properties of nano-
composites. Optimum ratio of monomer to comonomer for nanocomposites having better mechanical properties is
about 1 to 1 ratio.
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£ A3 4 Homo-PP&} Block-PPE AME3HI=T,
Homo-PP = GS Galtex Co.9] H32P® (MI=2.0g/
10min, Density=0.905g/cm®2} H540®(MI=8.0g/10
min, Density=0.905g/cm®)¢] T 7}A& Abgslgod,
PP flEgAE A2E Block-PP + Z2u|#(F)9
EP641P®(MI=20g/10min, Density=0.905g/cm®)& A}
f3tqrh B el AMg3t 9ol Southern Clay
Products Inc.ol4 9718t He® 2ol Cloisite®
20A(CEC=95meq/1002)& AME3tATH AE3H A=
Al ARE3E 24 B -9l Glycidyl methacrlyate(GMA),
Hydoxyethyl methacrylate (HEMA), 12|31 Como-
nomer$! Styrene& Aldrich oA 4l3le] ARR3sF% L),
2AR}HZ AHEE Engage® 8200(MI=5.0g/10min
@190°C, Density=0.870g/cm®-& Dupont-Dow Elas—
tomer Co.o)A FUstd A3t n, AAlE Akzo
~Nobel?] Perkadox-14®%(PK-14)5 AME-3}SIc},
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: Absorbance

GMA | PK-14 Styrene| MI(g/ | matlo .
b | ) | (pin) |10mimy} S
peak)

- lo2s| 20 | 239 | 0450
20 | 025 | 20 | 285 | o312
- o2 | 30 | 168 | 0285
20 | 025 | 30 | 176 | 0187
- los |75 64 | o667
50 | 05 | 75 | 165 | 0577
- {o2s| o |81 | o105
20 025 | o |82 o012
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: Cloisite20A - 21B

o o wmB
NMB-11 NCC-14, 70 30 0.15
NMB-12 NCC-16, 70 30 0.15
NMB-13 NCC-18, 70 30 0.15
NMB-14 NCC-20, 70 30 0.15
NMB-20 NCC-23, 70 30 0.15
NMB-21 NCC-24, 70 30 0.15
NMB-16 NCC-21, 70 30 0.15
NMB-17 NCC-22, 70 30 0.15
2.4 mAE HiX|, B2 EAD AAEH

E 0|83t LS8z MZX
AZA17) upAEHIR] S Block-PP (EP641P), &2 K
74 (ENGAGE 8200)8} &gt A3PARIE 0.2phr
H7)sle) £-g7Aue BT o]2 E 30 Vel
ol&¢E7E utaEHR] AR Al AMERE 1&5YE7
= o]g-3}e] 170-200TolA 250rpm AL =R A}
$d et A2 UeEsEE goxie 22 Az

zAcg AzAF & JAH AF EFL Yshd,
ASTM TFEo2 AlHE ARSI
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Saniple coe | Master batch | B«PP EG8200 21B

3 (Wi%) %) | wte) ’ (pho)
NEX -11 NMB-11, 50 35 15 0.2
NEX -12 NMB-12, 350 35 15 0.2
NEX -13 NMB-13, 50 35 15 0.2
NEX -14 NMB-14, 50 35 15 0.2
NEX -20 NMB-20, 50 35 15 0.2
NEX -21 NMB-21, 50 35 15 0.2
NEX -16 NMB-16, 50 35 15 0.2
NEX -17 NMB-17, 50 35 15 0.2
25 2 4
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B3R 50| NEX-163 NEX-17 Bt §§A+5 Al
913t tjpre] 1A AdoA o] 53t BIE BAF
o}, Aoz nwvi¢} Comonomer?] |7}
1:1 Q1 Ae, 2L, AFE A=Y dHs
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B 4, yrEize 74443

MI (g/10min) .
Density (g/cma) 0.958 0.959 0.959 0.960
Tensile Strength
22 23 27 27
(MPa)
Elongation (%) 97 115 137 141
Flexural
Modulus (MPa) 1562 1600 1903 1925
Impact Strengh
64 91 210 228
(J/m)
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MI (g/10min) 0.03 0.02 0.1

Density (g/cm3) 0.960 0.959 0.962 0.962
Tensile Strength
(MPa) 25 25 24 24
Elongation (%) 139 177 155 130
Flexural
Modulus (MPa) 1660 1573 1462 1395
Impact Strengh | 5; | 257 240 271
(J/m)

ComonomerS =93t A =3F AMg3lA o] Tet=
gl 2.0 Al vBlwaly] Y3} A 8 £4 (Fou-
rier transform infrared spectroscopy, FT-IR)S &3l
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