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This research studied the delignification process and its effect on the mor-
phology of Napier grass (Pennisetum purpureum); salt-assisted (ferric chloride)
steam (SS) and salt-assisted microwave (SM) were the selected delignification
methods. SS involved steaming at temperatures of 105, 110, 115, 120 and
125¢°C for 20, 40, and 60 min. SM was conducted at different microwave power
levels viz. 300, 450, and 800 W for 2, 5, and 8 min. Both delignification methods
were performed at the ferric chloride concentrations of 1 and 2 M. The results
showed that untreated Napier erass consisted of 33.13% cellulose, 9.73%
hemicellulose, 16.70% lignin; 40.45% of other components made up the rest.
The cellulose content was noted to be suitable for ethanol production; the
lignin content was nevertheless excessive. Delignification with 2 M ferric
chloride in combination with the use of microwave at 600 W for 8 min gave
the best delignification result of 52.50%. SS pretreatment at 125°C for 40 min
in combination with 2 M ferric chloride yielded the highest percentage of
lignin removal of 45.50%. After pretreatment, Napier grass was noted to be
porous, with cracked and uni-directionally separated surface, which implied
the destroyed structure between lignin and cellulose. Both methods of
delignification did not alter the chemical composition of lignin. By considering
the power consumption and required pretreatment time, SM is superior since
it requires much shorter time consumption than SS.
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