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Abstract

In this study, we have investigated the influence of the nature of solvent on the grafting reaction of maleic anhydride onto
polyethylene wax obtained as a by-product in a high density polyethylene plant. The results show that the grafting ratio in xylene
as a solvent was higher than toluene. This is because xylene has excellent monomer solubility, swelling property and miscibility.
It has been also observed that grafting degree shows an initial jump in percentage of grafting with increasing amount of solvent,
from 0% v/w to 200% v/w giving maximum grafting in 200% v/w and then slightly decreases on further increase in the amount
of solvent and becomes almost constant. It can be also seen that gel content was not formed under the use of solvent. It means
that solvent prevented cross-linking reaction due to chain transfer reactions to solvent molecules. Studies of melt viscosity at
140°C showed that viscosity increased after grafting of maleic anhydride onto polyethylene wax.
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Table 1. Properties of polyethylene wax
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IRAES AA] A A" A
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Typical properties Unit Value F B¢ Ad2oA HAXAA ZAHE £A9E vaccum
Softening point °C 110+ 10 filter® ¢HH3] A ASIATE o]ZA slo] Aol W&
Melt viscosity cps (140°C) Max100 & FAFAZ7OA 80°CR 24M7F AXAA BA4g A

Density g/em® (25°C) 0.94 £ 0.01 A3
Acid number mgKOH/g 0 24, A} MEMES 0|28 JajmE =x
Appearance - Flake A7F AR o8t aElEE & = Gaylord¥7}
Table 2. LMWPE-g-MAH products prepared in different condition of solvents
Reaction condition Sample
Nonsolvent 100% viw 150% viw 200% viw 250% v/w 300% viw
LMWPE (g) 100 100 100 100 100 100
MAH (wt%) 10 10 10 10 10 10
DCP (wt%) 0.2 0.2 0.2 0.2 0.2 0.2
Solvent (ml) 0 100 150 200 250 300
Temperature (°C) 110~160 90~140
Time (hr) 3

*LMWPE : low-molecular-weight polyethylene, maleic anhydride, and DCP : dicumyl peroxide
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Fig. 1. FTIR Spectrum of polyethylene wax and MAH grafted polyethylene wax. (a) polyethylene wax, and (b) MAH grafted

polyethylene wax.
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Fig. 2. Mechanism of grafting MAH onto polyethylene wax.
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Table 3. Gel content of maleated polyethylene wax at different weight of solvent

Temperature Gel content (%)
Q) Nonsolvent 100% v/w 150% v/w 200% viw 250% viw 300% v/iw
110 0.4+0.11 0.6 £0.08 1.0+ 0.05 1.7+ 0.08 1.4+0.06 1.4+0.03
120 0.6+0.07 0.7+0.06 1.0+£0.12 2.2+0.06 2.1£0.12 1.4£0.08
130 0.4+0.08 1.2+0.02 1.5+0.08 2.0+ 0.07 1.8+0.11 1.7+ 0.06
140 0.8+0.12 0.7£0.10 1.1£0.11 1.9+0.04 1.5+0.08 1.6 £0.06
150 0.9+0.11 - - - - -
160 1.0£0.05 - - - - -
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