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The purpose of this thesis was to prepare carbon black N330 / compounded
natural rubber masterbatch in bead form from natural rubber (NR) latex by using the
acid precipitation technique. The effect of concentration of non-ionic surfactant
(Nonidet P40) aqueous solution on the size of carbon black (CB) dispersion was
studied. The results showed that 11.0%w/wcg of Nonidet P40 solution provided a
monomodal size distribution, in agglomerate range (4.7 pm), of CB. The aggregate
size (0.4 um) was obtained by increasing the concentration of Nonidet P40 to
12.0%w/wcg. However, the minimum concentration of Nonidet P40 solution which
prevented the coagulation of CB/NR mixture was 2.0%w/wcp. This concentration
was selected for the latex masterbatch preparation of CB/concentrated NR
(CB/CNR), CB/prevulcanised NR (CB/pNR) and CB/vulcanising ingredients-mixed
NR (CB/vmNR) beads. The morphology of the beads was studied under a scanning
electron microscope, which showed that CB was entrapped and well dispersed in NR
matrix in all cases. After extraction with toluene at room temperature using the
Soxhlet technique, the amount of unextracted NR indicated that both physical and
chemical interactions between NR and CB took place. Considering the three types of
beads, the unextracted NR content showed the following trend: CB/CNR >
CB/vmNR > CB/pNR

The effect of shearing the beads in an internal mixer on CB-NR interaction was
also studied. The CB/pNR beads could not be successfully processed whereas the
percentage of unextracted rubber in the other beads decreased in the initial stage of
mixing, compared with that of the unsheared beads, and then significantly increased
with increasing time. Within the initial periods of mixing, the sheared bead
masterbatches could be easily processed due to theirs low Mooney viscosity as
compared with CB/solid NR system. In conclusion, data obtained from the torque
theometric measurement indicated the advantages of masterbatches prepared in bead
form in terms of energy saving and mixing time aspects, whereas the tensile
properties of the sample prepared from CB/CNR were still good.
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