Impacts of heating rate on slow pyrolysis of tapioca stem.
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Abstract:
Slow pyrolysis of tapioca stem (TS) was conducted in a lab scale pyrolyzer (refer Figure 1) at the temperature of 400°C for an hour and range of heating rate from 5°C/min to 25°C/min. The aim of this study was to experimentally investigate how the heating rate affects biochar yield and its characteristics. 
Tapioca stem (lignocellulosic biomass) contained high volatile matter, high heating value, low in sulphur and nitrogen content (refer Table 1). This suggesting that tapioca stem is an environmental friendly feedstock that very suitable to be converted via thermochemical conversion process. 
The influence of heating rate in the range of study was small on the biochar yield, where the weight percentage of biochar yield had slightly decreases with increasing heating rate. The composition of biochar had not much dependent on the heating rate parameter but results of surface morphology from Scanning Electron Microscope (SEM) images clearly showed that the biochar made at higher heating rate had higher porosity. 
1. Introduction:

Tapioca is grown for its starchy tuberous roots and it is the third largest source of carbohydrates for human consumption in the world, with an estimated annual world production of 208 million tones [1]. As the result, the abundant of tapioca wastes such as the stem which is not edible for human was kept aside. Land filling of abundance organic waste will results in the release of significant quantities of methane which is one of the greenhouse gas. So, in this study, we propose an alternative way to convert tapioca stem into useful biochar.   

There are not many studies was done about the properties of biochar produced from tapioca wastes. Biochar is the highly porous and carbon-rich product that can increase the capacity to hold nutrients and also more stable than most fertilizer and other organic matter in soil [2]. It can also sequester carbon (C) in the soil for hundreds to thousands of years (because pyrolysis process made C being recalcitrant in the biomass itself), so, it has received considerable interest as a potential tool to slow global warming.[3] 

More biochar can be produced via slow pyrolysis conversion process [4]. But, the properties of biochar are varied by pyrolysis parameter and choice of feedstock. Heating rates is one of the pyrolysis parameters that affect the yield and characteristics of the pyrolysis products [5]. So, the effects of heating rate parameter was studied on the biochar yield and characteristics via slow pyrolysis of tapioca wastes. The heating rate range of study is from 5°/min to 25°C/min. 

2. Concept and methodology:

Biomass feedstocks were collected from the tapioca plantation and undergo the pre-treatment. The proximate and ultimate analysis was done on the samples to analyze their compositions. Then, slow pyrolysis experiments were carried out in the lab scale pyrolysis system and the biochar yield was calculated using the equation and expressed in weight percentage on moisture free basis (mf wt. %). For each varied heating rates, the experiment was done in triplicate to get the average result. The biochar product was further analyzed to investigate their composition and surface morphology via elemental analyzer and Scanning Electron Microscope (SEM) respectively.   
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Fig.1: Lab-scale Pyrolysis System
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 Table 1: Composition of Tapioca Stem
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Moisture 208
Volatiles 8151
Ash 242
Fixed Carbon 16.07
Uliimate dnalisis (ol wh. 29

Carbon 4447
Hydrogen 582
Nitrogen <0.01
Sulphur 083
Oxygen 48.88
Higher Heating Value (VMITkg) 1839





