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Abstract

A new radical initiator, 2,5-dimethyl-2,5-di(2-ethylhexanoylper
methyl methacrylate (MMA) polymerization in the temperature rang

0.100 mol/L. The effects of initiator concentration, monomer concentr

investigated in details. The increase of these three parameters will all inc

peroxide group concentration and monomer concentration were found t

kinetic model derived from the mechanism of polymerization. The activit

temperatures is 92.0 kJ/mol for ST and 81.4 kJ/mol for MMA. The initiato

MMA under the experiment conditions. And the initiator efficiency dec
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1. Introduction

The free radical polymerization is usually carried out in

the presence of monofunctional initiator. The kinetics and

mechanism have been investigated more deeply. The poly-

merization rate is of one order with respect to the monomer

concentration and half order with respect to the initiator

concentration, while the degree of polymerization is

inversely proportional to the initiator concentration. It is

the feature of traditional radical polymerization that higher

polymerization rate and larger molecular weight cannot be

obtained simultaneously [1,2]. The initiator concentration

and polymerization temperature are main factors for

regulating the polymerization rate and molecular weight

of the product. Increase in these factors will increase the

polymerization rate, but decrease the molecular weight.
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exane (DMDEHPH), has been used to initiate styrene (ST) and

e of 50–80 8C and DMDEHPH concentration range of 0.005–

ation and reaction temperature on the polymerization rate were

rease the polymerization rate. The orders of polymerization rate to

o be 0.5 and 1.0, respectively, which validates the correctness of

y energy obtained from the polymerization rate constants at various

r efficiency is in the range of 0.55G0.03 for ST and 0.43G0.02 for

reases with the increase of initiator concentration.
Changing the reactor design and using the finishing

initiator to increase conversion were the major possible

methods. However, for the former, the capital costs can be

too great, with adverse effects on molecular weight and

branching, and the latter only produces a marginal increase

in production [3]. In the past few years, multifunctional

initiators provided a new route as their benefits is that they

allow higher polymerization rate while increase or

maintaining similar molecular weights in comparison with

the conventional monofunctional initiators [4–7] without

changing the reactor. It is becoming an interesting field.

Although this has been reported, most papers only

emphasize their role and comparison with monofunctional

initiators. Little information on related mechanisms and

their microcosmic kinetic behaviors, especially reaction

order, activation energy of polymerization and initiator

efficiency, can be found which is very important for a new

initiated system. So the objective of this paper is to study the

mechanism and kinetics of styrene and methyl methacrylate

initiated by a new type of difunctional initiator, 2,5-

dimethyl-2,5-di(2-ethylhexanoylperoxy) hexane (DMDEHPH),

including reaction order, activation energy of polymeriz-

ation and initiator efficiency.
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