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Abstract

This research illustrates the opportunity of preparing hydrogel from natural rubber.
Typically, hydrogel is a highly water-absorbed material made from synthetic polymers containing
hydrophilic functional groups. The same as other polymers, petroleum is also the original substrate
for hydrogel; therefore, the price of hydrogel is apparently high and has dramatically been raised as
the price of petroleum. Preparation of hydrogel from natural rubber then becomes an alternative
because it is cheaper.

To modify natural rubber, a hydrophobic polymer, to become a more water absorbable
material, maleic anhydride molecules, more hydrophilic function groups, are grafted onto rubber
chains in the molten state. It was found that using of different amounts of maleic anhydride — 3, 8, 12
and 20 wt% — would increasingly enhance more hydrophilicity to natural rubber. This could lower
the contact angles of natural rubber from 90 ° to ~ 72, 71, 58 and 52 ° when 3, 8, 12 and 20 wt% of
maleic anhydride were incorporated, respectively. This modified rubber could absorb greater
amounts of distilled water, ~ 22, 30, 40 and 60 wt%, respectively, as the amounts of maleic anhydride
increases while the bare rubber could take less than 10 wt% of water. Moreover, this modified rubber
could also absorb other polar liquids such as acetone and ethanol.

As found in a typical hydrogel, H-bonding between water and hydrophilic functional groups
plays a role on water absorption. This mechanism is also expected to be responsible for water up
taking found in this modified rubber. Decreasing of the weight of water swollen samples was
monitored and found that it rapidly dropped within the first 4 days and then became almost
unchanged. Moreover, water swollen samples with higher hydrophilicity revealed slower decay in
weight. This result is correlated to degrees of H-bonding between water and maleic anhydride in
samples. Additionally, the levels of water absorption and de-absorption are completely reversible

when samples were cycled between soaking in water and heating in a 50°C oven.

Keyword: modified natural rubber, hydrogel, water absorbable materials
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