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Report Title Motecular Weight Reduction of Natural Rubber using
Supereritical Carbon dioxide

By Mr. Nirote Chawecewannakorn
Miss Nisachol  Sattayawong

Advisor Mrs, Siripan  Murathathanyaluk

Report for Bachelor’s Degree of Chemical Engineering
Department of Chemical Engineering
Faculty of Engineering
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Abstract

This paper proposes-a study of molecular weight reduction of natural rubber (NR) in the
presence of supercritical carbon dioxide. In this study, the amount of peptizing agent and processing
temperature were varied. Experiments are performed in a high pressure vessel for 3 hours per batch.
Furthermore, effect of mixing of biended NR and peptizer called “Ultra-Pep 96 by a two-roll mill on
molecular weight reduction was studied. The ‘molecular weight of NR calculated from intrinsic
viscosity based on the relationship between viscosity and molecular weight of polymer. Ubbelohde
viscometer was used to measure the viscosity-of NR solution.

The experimental results revealed that the molecular weight reduction of NR was 98.4%
obtained by using a two-roll mill to blend NR and peptizer 1 phr at processing temperature 50 “C and
pressure 10.34 MPa. Therefore; using sc-CO, is one of the interesting alternatives to minimize the

chemical peptizing agent and energy -consuming in the molecular weight reduction of NR.
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Fluid T, P,

(K) (bar)

Carbon dioxide 304.1 73.8
Ethylene 282.4 504
Propylene 364.9 46.0
Trifluoromethane (Fluoroform) 2993 48.6
Chlorotrifluoromethane 302.0 38.7
Ammonia 405.5 113.5
Water 647.3 221.2
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3

Kx10 Molecular
Temperature
Polymer Solvent (ml/g) a Weight range
“C) .
{(Mx10")
Poly(isoprene) Benzene 30 18.5 0.74 8-28
cyclohexane 27 30 0.70
toluene 25 50.2 0.667 7-100
Poly(vinyl alcohol) | water 25 20 0.76 0.6-2.1
Poly(vinyl chloride) | chlorobenzene 30 772 0.59 3-19
cyclohexane 25 12.3 0.83 3-14
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D,=———T +

¥ pet Q) MM

A B

DAB = Diffusion Coefficient

P = Overall Pressure, bar

O'ia = Collision Diameter (A )

QD = Collisionntergral(Dimensioniess)

T = Temperature (K)

M, .M, = Molecular Weight of A and Brespectively
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