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The reséarch project “Paper Packaging from Oil Palm” report for the budget yeér'2008
mainly consists of 4 parts. The first part includes pulping and paper making of variolus parts of
oil palm. The second part describes water-based flexographic ink preparation from polylactide.
The third part involves print quality analysis when paper produced from oil palm was printed
with water-based flexographic ink prepared from polylactide. The last part is degradabilty test
of printing ink. In the oil palm pulping and paper making part, the pulping potential of 3 parts of
oil palm stem: sheathing base, leaf stalk, and foliar ieaf was studied. The empty fruit bunches
were not included in this study since a significant amount of oil was still present after ol
extraction process which further complicated the chemical pulping process. Moreover, the
empty fruit bunches still had very high moisture content which readily encouraged mould
growth. Our research started with soda pulping of sheathing base, leaf stalk, and foliar leaf
chips.- The amount of sodium hydroxide used was 10% and 15% of oven-dried chip weight for
foliar leaf, and 15% and 20% of oven-dried chip weight for sheathing base and leaf stalk. Then,
pulp samples were bleached with 3% and 10% hydrogen peroxide (based on oven-dried pulp
weight). 1t was found that the paper produced from leaf stalk pulp had highest strength, while
the paper from sheathing base pulp came in second. The paper from foliar leaf pulp provided
the worst strength properties. When the amount of sodium hydroxide increased, the pulp
produced from sheathing base and leaf stalk had higher brightness. The pulp from foliar leaf, on
the other hand, darkened which was probably due to alkaline darkening. The increase amount
‘of sodium hydroxide also resulted in poorer sheet strength. This could be caused by the
%pee!ing reaction on the fibers. When the amount of hydrogen peroxide was increased in the
bleaching step, the brightness of the pulp increased, while the strength of the sheets could
debrease if the bleaching condition was not properly maintained. In the part where water-based
flexographic ink was prepared, polylactide emulsion binder was formulated by varying the
amount of polyethylene glycol (PEG) to 0, 5, and 10% of total weight. It was found that the
binder prepared from polylactide and 10% PEG had smallest particle size and lowest glass
transition temperature. This resulted in good stability of the emulsion and better film flexibility
than the binder prepared from polylactide and 0% and 5% PEG. Therefore, in the printing ink

Preparation step, binder from polylactide and 10% PEG ‘was chosen and mixed with pigments.
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Paper produced ffom leaf stalk of oil palm with 2 levels of AKD sizing agent: 0.1% and 0.3%
pbased on oven-dried pulp weight was printed with the aforementioned ink .using automatic
coater (K control coater) at the wet film thickness of 12 and 24 microns. It was found that
printing at 24 microns resulted in higher printing ink weight on the sheet, better surface
coverage, smoother finish, and higher pick resistance when compared with printing at 12
microns. Prinfing on sheets with 0.3% AKD also resulted in better ink coverage, higher print
gloss, smoother finish, and higher pick resistance than on the sheets with 0.1% AKD. Then,
print quality was assessed using |IGT printability tester. The results showed that when printed,
paper with 0.3% AKD provided better print density of solid tone, evenness of solid tone (when
200 and 250 Ipi ink anilox resolutions were used) and print density of halftone (when printed at
30 and 50 Ipi ink anilox resolution) than paper with 0.1% AKD. The sheets with 0.3% AKD also
had Iower dot gain (when printed at 65 and 85 Ipi ink anilox resolution) than those with 0.1%
AKD. However, the sheets with 0:3% AKD had poorer quality in evenness of solid tone (when
150 and 350 Ipi ink anilox resolutions were used) and higher dot gain (when printed at 30 and
50 Ipi ink anilox resolution) when compared to sheets with 0.1% AKD. The amount of AKD
seems to cause no difference in halftone print density when printed at 65 and 85 Ipi ink anilox
resolutions, and also no difference in print contrast. For the degradability test of printing ink on
printed sheets, it was found that the printing ink on sheets with 0.1% AKD degraded faster than
-on sheets with 0.3% AKD. Increasing the burial time {o 2 months resulted in higher degree of

degradation.





