Abstract

Natural rubber (NR) from the Hevea brasiliensis tree is the main commercial feedstock for
rubber and latex dipping industries. The particle of NR latex is presumed to be covered with
some proteins and phospholipids deriving colloidal stability of NR latex. Therefore, the
colloidal stability of the latex is believed to be extremely sensitive to pH as well as to the ionic
environment of the dispersing medium. Previous work on particle microelectrophoresis has
shown that the charge on the particle surface is derived mainly from carboxylic groups of long
chain fatty acids (ca. 86%). On the other hand, freshly tapped field NR (FNR) latex from the
tree is believed to be stabilized by proteins and phospholipids before hydrolysis sets in upon
leaving the tree. However, an exact arrangement of the adsorbed proteins and phospholipids and
the thickness of this adsorbed layer have yet to be successfully determined. Owing to this
assumption, the proteins and phospholipids layer presenting on the surface of freshly tapped
FNR particle is also presumed to mainly cause the irregular film formation behavior of the
freshly tapped FNR latex. Therefore, to clarify these assumptions, firstly this work attempted to
study and characterize the proteins and phospholipids in NR latex involving the colloidal
stability by using scanning electron microscope (SEM), zeta potential analyzer and 'H-NMR.
Secondly, the arrangement of these proteins and phospholipids on the particle surface of a
freshly tapped NR latex was studied by using phase contrast atomic force microscopy (AFM).
Furthermore, in order to get a deep understanding on the effect of proteins and phospholipids
layer presenting on the surface of FNR particle on film formation behavior of the FNR latex,
film formation of deproteinized FNR (DP-FNR) and saponified FNR (SP-FNR) latices were
investigated and compared with that of untreated FNR latex by using AFM. Based on the results,
the highest stability of rubber particles was found at pH 9 and dominated the lowest zeta
potential value. In addition, '"H-NMR spectrum of saponified phospholipids removed from
rubber particles revealed major signals, which is the important evidence to indicate that
phospholipids associate to the rubber chain. Moreover, it was clearly observed a gray ring near
the particle surface corresponding to the membrane layer derived from protein-lipid. The
surface of the particles in freshly tapped FNR latex was proved to be distinctly different from
that of a matured latex concentrate. Moreover, AFM images also show that rate of the freshly
tapped FNR latex film formation was proposed to increase when the mixed protein and lipid
layers were removed.
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