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Fermentation of Palm Pressed Fiber for Carboxylic Acid Production

Using Mixed Microorganisms
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Abstract

Palm pressed fiber (PRF) is the one of abundant wastes from palm oil wet milling process.
This residual waste is considered as lignocellulosic materials that are renewable and cheap. The
conversion of PPF into valuable products such as carboxylic acids is attractive for its environmental
benefits and increasing resource availability. Therefore, this research aims to study the optimum
conditions for PPF fermentation to carboxylic acids. Besides, the optimum solid and liquid loading
rate in PPF fermentation for carboxylic acid production was also studied in countercurrent
fermentation. The PPF was pretreated with 0.1 g Ca(OH),/g dry biomass and boiled at 100°C for 1 h.
All experiments were performed under anaerobic conditions in 1-L bottle fermentors. Moreover,
CaCO, was added to neutralize the carboxylic acids and to control the pH. A mixed culture of
microorganisms obtained from the bottom of the first anaerobic wastewater pond located at palm oil
mill industry was used as inoculum.

The results found that metal bars in the fermentor were no influence on acid production.
Furthermore, the ratio of PPF and sludge frdm wastewater treatment pond (100:0, 80:20, 60:40 and
50:50) was investigated. The acid production after 14 days was found 1.89, 1.78, 1.67 and 1.46 g/,
respectively.  Also, the effect of mixture nutrient at 0, 1, 5 and 10 g/l was studied. The acid
production after 14 days was found 4.2, 4.0, 2.0 and 0.9 g/1, respectively. Thus, the addition of sludge
from wastewater system and mix nutrient was not benefit for acid production. However, the
experiment at 2 g/L of urea addition can enhance acid formation. The acid productions at the 0, 1, 2
and 3 g/l of urea addition were 2.5, 4.8, 5.7 and 5.5 g/l, respectively. Also, iodoform supplement
{acid production at 4.8 g/1) was found to be better methane inhibitor than bromoform, 2-
bromoethanesulfonic acid {acid production at 1.3 and 1.0 g/l, respectively) and gave the higher acid
production than without methane inhibitor (acid production at 3.1 g/l). In addition, the optimum
temperature for acid production was 30°C. Besides, the increasing of volatile solid loading rate
(VSLR) and liquid residence time resulted in increasing of acid concentration in effluent and acid
productivity, but conversion and yield decreased. The highest conversion reached 66% at VSLR of
1.4 g/l-day and LRT of 16.4 days. The highest total acid productivity was 0.279 g/l-day at VSLR of
13 g/l-day and LRT of 28 days.
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