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Abstract — The effects of the operation conditions, such as reaction time, introduction of preheating stage, temperature of

starting stir, preheating stage time, and final stir speed, gohifscal properties of the polyethylene wax producted in a loop

reactor by thermal degradation were investigated. As the reaction time increased, the viscosity and the softening point of the

products were decreased. The viscosityadd M, of the final products were increased with an increase of the temperature of
starting stir due to a decrease of heat transfer rate. When the preheating stage time was 60 min, the yauddify,dfithe final
products showed the minimum values, respectively. As the final stir speed increased, the vigcddjpyad M,/M,, of the final

products were decreased due to an increase of heat transfer rate. The deepness of the top void showed the minimumevalue when th
medium temperature reached at about®88Because thermal degradation of the medium took place in good earnest at the temper-

ature. The effects of the operation conditions on the softening point of the final products and the yield were negligible.
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Fig. 1. Schematic diagram of the experimental apparatus.
1. Heat exchanger 9. Gas absorption tank

2. Raw material input cap 10. Valve 2

3. Top connection 11. Nine

4. Riser 12. motor

5. Bottom connection 13. Downcomer
6. Valve 4 14. Thermocouple
7. Valve 1 15. Impeller

8. Vent line 16. Valve 3
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Fig. 2. Thermal gravimetric weight-loss analysis of raw material with a
heating rate of 10°C/min under nitrogen atmosphere.
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Fig. 3. Variation of the medium and wall temperatures with time for
the operation without preheating step.
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Fig. 4. Variation of the medium and wall temperatures with time for
the operation with preheating step.
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Fig. 5. Effect of the temperature of starting stir on the viscosity as a
function of reaction time.
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Fig. 6. Effect of the preheating stage time on the viscosity.
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R Azt FElEd 2o g0l gk xS A% 457
Table 1. Operation conditions and physical properties of final products
Non Temperature of starting stir Preheating stage time Final stir speed
preheating stage (°C) (min) (rpm)
- 200 250 300 30 60 75 90 60 90 120
M, (g/mol) 2,485 4,164 4,294 4,447 4,403 4,294 4,370 4,681 4,806 4,546 4,294
M,, (g/mol) 13,387 16,393 16,827 17,488 17,257 16,827 17,310 19,684 19,538 18,229 16,827
M,, /M, (=) 5.4 3.9 3.9 3.9 3.9 3.9 4.0 4.2 4.1 4.0 3.9
Yield (%) 95 95 95 95 95 95 95 96 96 96 95
Manufa-cture time (min) 109 173 172 173 142 172 187 201 167 169 172
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Fig. 9. Effect of the preheating stage time on the variation of deepness

of the void with operation time.
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Fig. 10. Effect of the final stir speed on the variation of deepness of the
void with operation time.
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Table 2. Effect of operation conditions on softening point
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10 20 30 40 50 60
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120 105 104 103.5 103 102 101
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