CHAPTER YV

CONCLUSIONS AND SUGGESTIONS
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polymerization to obtai 3d < oS, inetics studies of surface
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The graft copolymerization of DMAEMA onto a synthetic polyisoprene seed
latex can be accomplished using the redox initiator system CHP/TEPA. The modified
latexes displayed a dramatic increase in colloidal stability at low pH, which is
attributed to the grafted hydrophilic polymer acting as an electrosteric stabilizer (i.e. a
‘hairy layer’). The rate data are consistent with the grafting occurring as a rare event

involving abstraction between a hydrophobic cumyloxyl radical and isoprene unit in
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the interfacial phase to form a radical on the polyisoprene which can commence
propagation with the water-soluble DMAEMA monomer: ‘topology-controlled’
polymerization. While this process produces the hairy layer grafted to the particles,
most polymerization seems to lead to untethered poly(DMAEMA) in the water phase.
'f irs of the redox couple, TEPA and
v1fz& redox feed is switched off is
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There is evidence that the reaction betw

CHP, is relatively slow. Loss of ra

also slow, which is consistent ction, and/or if one of the

rate-determining step in t 10141 ansfer 10 a omeric radical. Despite

the simplification of the ' ed bydworking with synthetic polyisoprene

aqueous-phase homopolymerization and

The graft copolymerzati hvdrophilic vinyvl - DMAEA,

b

DMAEMA, and HEMA qﬂo the natt X we;ﬂ also carried out in the

second-stage emulsion polymerization. The @different redox initiator systems,

CHP/TEPA, t-B@/ 1%1135?& Exlsg ﬂ ‘Eitiate the graft
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gave the high@st percentage grafting efficiency. The more hydrophobic initiator, CHP,
was observed to be more efficient than ~-BHP and K,S,0s, respectively, for grafting

of the second monomer in the modified natural rubber.

The reaction parameters such as monomer and initiator concentrations and

reaction temperature on the conversion, grafting performance and some properties
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such as water absorption and contact angle of the grafted copolymers were

investigated.

The grafting efficiency increases at the lower concentration range of monomers,

reaches a maximum at 15 phr mono tration and decreases with further

increase of the monomer conce the grafting efficiency might
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be due to the complexion s. The decrease in grafting

efficiency after 15 phr ma concentration, the rates
of the termination of ma an the rate of grafting

with rubber macroradicals: - hand; the rate of monomer diffusion is bound

implying that higher hyd-ﬁ;hl icity w , il_ﬂeasing monomers. The

stability at the low pH increases when increasing the monomer content, which is

grafted on the su%euﬂ ',m ﬂ\mﬁﬂﬂﬂﬂﬁm of the amino
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The grafting efficiency increases with an increase in the degree of initiation
because the radicals transfer to either rubber or monomer, producing macroradicals,
which is enhanced by increasing the initiator concentrations, thus resulting in an
increase in grafting. However, beyond the amount of 1.0 phr, the grafting efficiency

decreases, which results from the increasing conversion of free homopolymer. On the
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other hand, the probability for the rate of chain transfer for the free polymer radicals to
the natural rubber backbone is less than the rate of termination of free polymer
radicals, favoring the termination process of copolymers over the chain-transfer
process. The water contact angle of the films decreased with increasing the initiator
I

j group in the second polymer.
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gijed initially and then

concentration. This can be attributed

t that the NR films with a more

hydrophobic group were grafted b;
The water absorption of t

subsequently increased wi ion. The initial decrease

was due to increase in while the subsequent

increase was due to incr copolymer. The latex

stability at low pH increases w

The higher reaction tempemxgm.j@ Iy produces the greater conversion
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because more radicals arg genera
in the reaction temperatuﬁ,u— are@roduced. -The grafting

efficiency increased as the palymerization temperature was increased up to 25°C and

decreased with %uu ﬂ;@sm EJ ngoﬂﬂp:]aﬂj The very rapid
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the radicals then might be acting as radical scavengers, which results in decreasing the
radical flux after feed has stopped. Thus the result is a lower initiator efficiency
which, however, fails to produce both the corresponding ungrafted homopolymer and
graft copolymers. In addition, another possibility to lead the decreases in grafting
efficiency decreases with increasing the reaction temperature could be caused by the

nature of the grafting monomers. Because the polymers of DMAEA and DMAEMA
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used have conformations which are temperature sensitive, which phase transition
could occur when the reacting temperature reaches above the lower critical solution
temperature, LCST. This reason supports the use of the redox initiator, which can

initiate the polymerization at low temperatures. The water absorption and contact

For grafting of pol i Iting latex coagulated
during the polymerizatio P of SD! use this monomer can
possibly reduce the exte ' ﬁ at \ ace of NR particles and
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spectroscopy. The appe e ----- f new peaks in the FT-IR speetra of grafted natural
[

rubber was at around 1160;}1- %

The functional groups in the ‘gm' natural rubber were characterized by FT-IR

eﬁer linkage and carbonyl

group of poly(DMAEA) and’pely(DMAEMA )agrafted on natural rubber backbone.

On staining with (Q:HELM ﬂl] sﬁfﬂ ‘ﬂwla :je TEM technique,
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layer of polyfDMAEMA) shell. Conversely, when the grafted rubber was stained by
PTA, the darker areas are the surface of natural rubber particle and the lighter regions
are the irregular outer layer of poly(DMAEMA) shell. Glass transition temperature of

grafted natural rubber determined by DSC technique was at about —-64°C.
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5.2 Suggestions for Further Work

In the area of modification of natural rubber latex, further studies in the

following aspects should be carried out.

1)

2)

3)

More dilute NR latex “ , ) C) could be used to find out
what differences from-the sir on behavior to the complex
polymerization ( ._‘:.\. be observed This may
shine some ligh , especially if attempts

Stability of the modi 7 -rubber latexes in electrolytes or salts at

Curing of &“”“T—_‘—ﬁ:‘cs operties of the cured
films should bﬁmdie order to compare wit fL e uncured NR films.
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