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Abstract : In oxidized polyethylene wax preparation, the effects of main parameters such as the property of used wax, oxidation time,
oxidation temperature, air feed rates on the change of acid-numbers were investigated. The change in polymer property was also
investigated. The results showed under given reaction conditions, the acid numbers with oxidation temperature increased upto 160 C, but
at higher temperature, it decreased. The base resin which was lower molecular weight had higher acid number. The result showed
molecular weight as a experimental parameter was more effective than density in oxidation experiment. In milder condition, free radical
initiator was used for catalyst to get higher acid-numbers, which was successful in comparison to the non-catalyst system. Also the
catalyst with longer half-life was efficient, in order of DCPO, HOPO and BPO.
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Fig. 1. Typical oxidation mechanism for synthesis of polyethy-

lene wax.
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Table 1. Properties of Polyethylene Wax Used

Properties 100P | 110P | 200P | 220P | 400P
Mn 790 880 | 1300 | 1400 | 2800
MWD 2.1 2.0 31 33 35
Density (g/cc) 09 | 090 | 097 | 092 | 097
Melting Point (C) | 115 105 | 124 | 105 | 129
Soften Point (T) | 120 103 | 129 | 113 | 132
Hardness(10"'mm) 2 30 1 15 1
Melt viscosity at 17 5 0 20 550
140TC (cp)
Total branch per
1000 carbonpe ) %09 ) %86 )
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C{Clearance) : 22mm, Dr(Reactor diameter) : 153mm, Ds(Stirrer
diameter) : 74mm, Hg(Reactor height) @ 240mm, Hs(Stirrer
height) : 93mm, Tr(Reactor wall thickness) : 8mm, Ws(Anchor
impeller width) : 13mm, Reactor volume @ 4L, Max.speed :
2000rpm, Torque : 360NCM, Operation press. : 80bar

Fig. 2. Schematic diagram and dimensions of reactor.
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Fig. 3. The apparatus for oxidation polymerization of batch
reaction system. AD/DA : analog-digital/digital-analog
converter, AT :agitator, CW : cooling water, DS : drop
separator, H: heating coil, MFC : mass flow controller,
PG : pressure gauge, M : motor, PC : personal compu-
ter, T/C : thermocouple, TC : temperature controller.
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Fig. 4. Oxidation kinetics at constant air flow rate.
(M:140C, @:1507T, A:1607C, ¥:170C, air flow
rate: 4.6 L/min, base resin: 100P)
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Fig. 5. FT-IR spectroscopy of showing the effect of oxida-
tion time on the quantity of carbonyl group in
polyethylene wax (base resin:100P, temperature:
140 C, air flow rate: 4.6 L/min, rpm : 200).
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Table 2. The Change of Molecular Weight and Molecular Weight
Distribution According to Oxidation(base resin : 400P,
temperature : 160C, air feed rate : 4.6 L/min)

Div. 0 2 4 6 8 10

Mn | 2800 | 2500 | 2460 | 2450 | 2300 | 2000

MWD | 34 | 35 | 37 | 40 | 42 | 50
Acid No. | - 25 1 33| 45 | 52 | 63
Em/Eso| - | 0707 | 0909 | 1.309 | 1575 | 1936
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Fig. 6. Oxidation kinetics at constant temperature and dif-
ferent air flow rate (base resin:100P, temperature :

160 C, rpm : 200).
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Fig. 7. Oxidation kinetics according to molecular weight of
polyethylene wax (temperature : 160 C, air flow rate:
4.6 L/min, rpm : 200).
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Fig. 8. Oxidation kinetics according to density of polyethy-
lene wax used (temperature:160 C, air flow rate:
46 L/min, rpm : 200).
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Fig. 9. Oxidation kinetics of polyethylene wax in the pres-
ence of catalysts (base resin: 200P, temperature : 140 C
air flow rate: 4.6 L/min, catalyst: 1.2g/400g wax).
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Table 3. Properties of Radical Initiator used in Oxidation
Polyethylene Wax

... |Molecular Half-life at
Division| . Structure
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0
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Fig. 10. Oxidation kinetics of polyethylene wax according to
concentration of catalysts (base resin:200P, tem-
perature : 140 C, air flow rate :4.6 L/min).
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Fig. 11. The effect of catalyst residue on the acidnumber
with oxidation time (base resin : 200P, temperature :
160C, air flow rate: 4.6 L/min).
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