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ABSTRACT

The demand in pulp and paper industry has increased greatly as the world population
using more and more papers every day. Since most papers are made from wood which
makes the production hugely relies on the forest resources, huge areas of rainforest are
getting destroyed every year. The main objectives of this research are to produce non-
wood pulp from banana stem using soda pulping process and to analyze the efficiency of
the soda pulping process by yield and also the kappa number of the resulting banana pulp.
Pseudo stem are really suitable for pulping in paper industry. Banana fibers have great
physical strength properties. The first step in this experiment is the preparation of the raw
material. Then the soda pulping experiment is conducted with time and soda
concentration as manipulated variable. The sample from the soda pulping is then dried to
get the dried pulp. The dried pulp is characterized with yield, Kappa number. For cooking
time, the shortest time at 60 min obtained the highest average yield at 39.47%. For the
test of different concentration, the yield obtained the lowest yield at 16% concentration
which is only 27.61%. The kappa number pattern for different concentration is decreasing
with the increase of concentration. At 16% concentration the kappa number was 35.05
and at 20% the kappa number was 29.66%. Shorter cooking time and lower concentration
of sodium hydroxide can give you higher yield, but it will also have higher bleachability
and vice versa.
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CHAPTER 1

INTRODUCTION

1.1 Research background

Banana can be found in over 130 countries making it one of the most broadly
planted fruit plant and with 16% of fruit production out of world’s total fruit production,
banana is crown as the second major fruit produced following behind citrus
(Debabandya, Sabyasachi, & Namrata, 2010). Banana plant not only can be used as food,
but its other parts besides the fruit can be used for other purposes too. The stem, which
has high fiber content, can be used to make a lot of products for example paper board and
tissue paper. Pseudo stem contain large quantity of holocellulose (72.71%) and with
relatively small content of ash (8.20%) and lignin. Carrying this characteristics, pseudo
stem are really suitable for pulping in paper industry (Debabandya, Sabyasachi, &
Namrata, 2010).

Since the market demands for pulp and paper are keep growing, the technology
used for making and producing pulp and paper undergo constant improvement (Kurt &
Ewald, 1994). There are two types of pulping in the industry, which are chemical pulping
and mechanical pulping. When enzymes are used in pretreatment of the woods it will be
called as biopulping (Kurt & Ewald, 1994). Chemical pulping have lots of advantages
which include producing wood pulp that is of high quality that contain longer and
stronger fibers with only a little impurities. The lignin waste from the process can be used

as a fuel oil substitute.

There are three main methods in the chemical pulping process which are sulfate
or kraft, acid sulfite and also the soda process. Different process will use different types
of chemicals. For kraft process, the chemicals used for pulping are sodium hydroxide and
sodium sulphite whereas for soda pulping only sodium hydroxide is used. There are also
other chemical pulping processes such as formic/acetic process, urea/sodium hydroxide

process and also soda anthraquenone process (Manish & Deepak, 2011).
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