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A Novel Quantitative Approach to Study Dynamic Anaerobic Process at Micro

Scale

ZHANG Zhong-liang' , WU Jing', JIANG Jian-kai’, JIANG Jie', LI Huai-zhi’

(1. State Key Joint Laboratory of Environment Simulation and Pollution Control, School of Environment, Tsinghua University, Beijing
100084, China; 2. Laboratory of Reactions and Process Engineering, Nancy-Université, CNRS, 1, rue Grandville, BP 20451, 54001
Nancy cedex, France)

Abstract: Anaerobic digestion is attracting more and more interests because of its advantages such as low cost and recovery of clean
energy etc. In order to overcome the drawbacks of the existed methods to study the dynamic anaerobic process, a novel microscopical
quantitative approach at the granule level was developed combining both the microdevice and the quantitative image analysis
techniques. This experiment displayed the process and characteristics of the gas production at static state for the first time and the
results indicated that the method was of satisfactory repeatability. The gas production process at static state could be divided into three
stages including rapid linear increasing stage, decelerated increasing stage and slow linear increasing stage. The rapid linear increasing
stage was long and the biogas rate was high under high initial organic loading rate. The results showed that it was feasible to make the
anaerobic process to be carried out in the microdevice ; furthermore this novel method was reliable and could clearly display the dynamic
process of the anaerobic reaction at the micro scale. The results are helpful to understand the anaerobic process.

Key words : anaerobic digestion; microdevice; quantitative image analysis; micro scale; quantitative approach; granule
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