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(MAH), 7RAIA], 9bg-&%, ¥&AI7to] MAHSO] e}z Eo) “l e 4 2AEIY AAAE
dicumyl peroxide (DCP) >di-¢-butyl peroxide (DTBP) >benzoyl peroxide (BPQ)>2,2-azo-
bis-isobutyronitrile (AIBN) €02 ga=o|ict. LMPa)] thale 7jAlA 2] 8t 2.5 wt% 742
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St AEE velidch ©EEI) MAH gh3ko] F7i3t met xv)ol= MAH 1glZEge #
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E7HHA R 4.5 wt% olFol= dAE g A8l LMPe] 715388 98 sdozs=
ationo] A oln, maleation® LMPE Za|v 22|, BAkg Sozo] £40] 7lgjdr}.

ABSTRACT: To functionalize low molecular weight polyethylene (LMP) obtained as a by-
product in a high density polyethylene plant, LMP was grafted with maleic anhydride
{MAH). The effects of maleation parameters such as amount of MAH, initiator, reaction time
and temperature on the grafting MAH on to LMP were investigated. The efficiency of the
initiator in maleation was in the following order : dicumyl peroxide (DCP)>di-#-butyl perox-
ide (DTBP) = benzoyl peroxide (BPO) > 2,2-azo-bis-isobutyronitrile (AIBN). The percent graft-
ing increases initially with an increase in initiator content up to 2.5 wt% based on LMP and
then decreases. It was observed that the percent grafting increased initially and then re-
mained constant with increasing reaction time. With an increase in reaction temperature, the
percent grafting increases. The percent grafting increases initially with an increase in rmono-
mer content up to 4.5 wt% based on LMP and then remains constant. It is expected that the
maleation is an effective method for functionalization of LMP and LMP-gMAH can te ap-
plied as a compatibilizer for polymer alloys and as a dispersing agent, etc.
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Figure 1. Scheme of increasing compability between
PO-gMAH and a polar polymer.
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Figure 2. Mechanism of grafting MAH to polyethyl-
ene.
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Table 1. Properties of Polyethylene Wax Used

division 220MP 330MP 4202E LMP H35
M, 1400 2100 1640 650 8200
MWD 33 34 54 238 285
density (g/cc) 092 092 09 095 096
melting point ('C) 105 107 99 115 123
melt viscosity 140 C, (cp) 70 250 300 90 600
total branch/1000 carbon 586  51.3 251 - -
acid no. 1.0 1.0 17 - -
maker MPC MPC MPC HPC HPC

Remarks : 1. MPC : Mitsui Petrochemical Co.
2. HPC : Honam Petrochemical Co.

g
2AA 40mLE Y1
& 23l Als7t B4 53 godo] HH H

&9 2~3982 A ¥, oA INe|

Acid number = (ANx56.1)/B
A=Alg9 A AME-E g7 £ (mL)
N=AMEE d7e] §do =20 55
B=#7A 214H A8 (g)

e

J2tZ=Eg &X. FT-IR (Perkin-elmer, 1760X)
£ o] g&38led C=0 stretchingol] &J3 1780 cm™ )
=9} olddlle] CH, wagging 339! 1480 cm™e
Adnlge MAHS| 22l=Egg Adeidn. £3
Gaylordel'® ojaf A€ 2 gl s FHT 7}
¢t MAH J2t2ES 4 & ol g3le 2etzeg
S AAtsld o, o] Bo AAE vlwslyd

MAH (%) = [Acid number x 98]/[2 x561]

gy 84 24, ZdEd gro 93 EAL
DSC (Dupont 2000)& o] &3] 84{3}gic).

EXi2 g BXig BE &Y. B L ExE 2
E= GPC (Waters, GPC-150)& Alg-dle] =43}
gt} olm fuj= 1,2,4-trichlorobenzene g A}L-3}
don 140 ColA ZA3gc)

28HE &HF. #8438 = ASTM D2669-874
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Table 2. Effect of Monomer Concentration on Percent Grafiing

, 7Y Box10b E T

div MAH (g) acid no. Grfﬁmg ratlo (2"’) (nif L_l,zwl) (C‘;’Siisétfm M, MWD
1 0.00 ( 0wt%) 0 0 0 0 30 600 2.38
2 700 (18wt%)  15.09 132 1.20 10 680 19 172
3 144 (36wt%)  23.86 2.08 2.05 16 2900 1060 2.02
4 180 (45 wt%) 3126 2.73 2.90 21 17000 1260 178
5 288 (72wt%) 3197 279 2.49 22 - 1500 1.89
6 400( 10wt%) 3150 275 2.95 2.1 - . -

Remarks: 1. Maleation condition : Temp.= 130 C, wax=LMP (40 g), initiator= DCP (L.5g), ti;n?; 4};

'ﬁg : The rate of é;afting was

calculated following the method reported by vijaykumar.!”, Rg (mol L's™!) = (wt of grafted MAH x 1000)/(mol wt of monomer » time of
reaction(s) X vol. of reaction mixture (mL). 3. div. 1: virgin wax (LMP). 4 MWD (Molecular weight distribution}=M,/M,. 5. grafting
ratio 1 : calculated from acid number. grafting ratio 2 : determined by FT-IR.
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Figure 3. Effect of initiator content (g) on grafting.
Maleation conditions: LMP=40g, xylene=400miL,
temp.=130 °C, time=3hr MAH=144 g initiator=
DCP.

Table 3. Properties of Wax According to Content
of Initiator

division base resin  content of initiator (DCP), g
(LMP) 0 0.25 0.5 1

Mn 600 1750 1290 1280 1250
Mw 1430 3070 2300 2250 2300
MWD (Mw/Mn) 2.38 175 1.78 1.75 1.84
acid no. - 429 1502 2457 2393
graft ratio (%) - 0.37 131 215 209
TalT) 99/116 100/120 96/116 94/115 93/114
T.(C) 91/103 87/103 86/103 87/103 85/101

Maleation conditions: LMP=40g, xylene=400mL,
130 C, time=3 hr, initiator=DCP (1.5 g), MAH=144g.

temp. =

HE
maleationg A
o gt o}F
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175002 w3 Bxja
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Figure 4. Effect of reaction temperature on percent

grafting. maleation conditions: LMP=40g, xylene=

400 mL, time=3hr, initiator=DCP (1.5g), MAH=14,

4g.
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Figure 5. Effect of reaction time on percent grafting.

maleation conditions: LMP=40g, xylene=200mL,

temp. =130 'C, MAH=14.4 g, initiator=DCP (1.5 g).
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Table 4. Comparison of LMP with Polymerized
Wax

division. LMP H-39 (polymerized wax)
MAH(g) 144 7 14.4 7
acid no. 26.9 15.1 19.1 15.4

Maleation conditions: wax=40g, xylene=400 mL. temp.= 130
C, time= 3 hr, initiatior=DCP (1.5 g), MAH=14.4g.
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Figure 6. FT-IR spectra of maleated polyethylene
wax. (A) virgin LMP, (B) maleated polyethylene wax
(1.6 wt% grafted).
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