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HTAY AUNG PYAE : OPTIMIZING METHANATION OF CASSAVA
PULP DIGESTION BY ZERO VALENT IRON. THESIS ADVISOR :

CHATPET YOSSAPOL, Ph.D,, 235 PP.

CASSAVA PULP/ ZERO VALENT IRON/ METHANE/ ANAEROBIC

DIGESTION

This study aims to improve methnation of cassava pulp digestion by readily
available reducing agent, Zero Valent Iron (ZVI) in cassava pulp digestion as
common feedstock material. Initially, the mixture of cassava pulp and its wastewater
were pre-treated in three different solid contents (i.e. 3%, 5%, and 10%) with
concentrated sulfuric acid (H2SO4) — Sodium Hydroxide alkaline (NaOH) in 150 °C to
examine best digestion setting. The extreme acid and alkali attack resulted in highest
solid degradability, but alkaline pre-treatment offered more satisfactory conditions for
anaerobic digestion. Among different alkaline pre-treatments (i.e. potassium
hydroxide (KOH), sodium hydroxide (NaOH), and calcium hydroxide Ca(OH), in
different pH ranges, pre-treatment by Ca(OH), at pH 10 was found ideal and
compatible to subsequent ZVI addition in the digester. Biogas production increased
up to 100%, 86%, and 103.7% using KOH, Ca(OH); and NaOH respectively. Again,
selected ZVI sources (i.e. R12, M100, and Scrap Iron) were characterized in four
differential methods. R12 and M100 possessed identical oxidation state (0) more than
scrap iron with atomic concentration up to 96.86% in R12 materials. Scanning
Electron Microscope (SEM) images disclosed conceivable fragmentation and
fractured size of selected irons by its surface morphological pattern, shape and
structure. With the abovementioned established cassavé substrates setting and ZVI

characteristics, ZVI supplementation in different concentrations into lab-scale
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Continuous Stirred Tank Reactor (CSTRs), under the optimum organic loading rate
(OLR) of 3.25 g VSS L-1 day-1, bio-methane enharllced up to 75% with 35%
additional gas yield than that of the control reactor when scrap iron was added up to
20 g/l. Under the optimum dosage for 1 g/l and 8 g/l for M100 and R12, up to 93%
more bio-methane enhancement with 67% added biogas volume than Z VI free control
reactor. The presence of finer micro-particle M100 ZVI in AD system had
instantaneous and stimulatory impact by its readily reactivity with aqueous substrate,
but it led digestion failure even with few margins of excess. The micro-particle size
R12 supplementation in CSTRs demonstrated the ease of better digestion
performance, process control and recoverable properties. The presence of iron cut the
frequency of re-buffering, and thus reduced buffer chemical (NaHCO3) consumption
for pH control and provided with a longer buffer resistance period. Methane gas was
enhanced up to 62% with the integration ideal dosage obtained from CSTRs operation
into Anaerobic Baffled Reactor (ABR). Despite this increment is not a significance
figure than that of the result of CSfR operation, ZVI addition proved moderating
uniform digestion in all the compartments to maintain reactor in healthy status. In
term of volumetric gas yield as well, gas volume increased 5.17%, 6.03%, and 8.62%
for scrap iron, M100 and R12 respectively. There is a strong evidence that mixing
arrangement or modification to conventional ABR system is recommended to enhance
bio-methane by the effect of ZVI. So that, the kinetics among ZVI and substrate keep

in homogeneity.
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